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S
tarting today, w

ere standing the 
scanner radio on its ear. B

ecause 
w

e've forged ahead -w
ay ahead - 

in radio frequency and digital 
technology. 

Introducing the 
B

earcat 
C

om
puS

canT
M

 2100. 

It's the first scanner radio 
designed to put the pow

er of a 
personal com

puter to w
ork for you. 

N
ow

 you can scan up to tw
o hundred 

channels. S
tack levels of priority so 

you'll hear vital calls in order of 
im

portance. A
utom

atically search, 
store and count transm

issions for 
accurate "pictures" of activity 
w

ithin frequency lim
its you select. 

A
nd w

ith autom
atic video m

em
os 

you'll know
 m

ore than you've ever 
know

n before. T
he channel user, 

special codes, jurisdictions, phone 
num

bers. alternate frequencies - 
any inform

ation you've pro- 
gram

m
ed is autom

atically 
displayed w

hen the channel 
is active. 

W
ith ten bands including 70- 

centim
eter, 2. 6 and 10 m

eter 
F

M
 A

m
ateur. M

ilitary Land M
obile, 

A
M

 A
ircraft, plus Low

, H
igh, 

U
H

F
 and U

H
F

 -T
 bands. 

F
or a real earful -and eyeful - 

see your B
earcat scanner dealer. F

or 
the nam

e of the dealer nearest you. 
just call 

1- 800- S
- C
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Proficient, profitable servicing demands accurate, complete, and 
timely service information! That's why you 
should subscribe to ...I 
RCR 
SERVICE LITERATURE 

.. 
' 

--,--.-- 
1 

Accurate, because its prepared by service- experienced editors who work closely with 
RCA Consumer Electronics engineers 

Complete, because it gives you all of the essential information you need to proficiently 
service RCA Consumer Electronic products ... including schematics, circuit board 
views, disassembly/ reassembly instructions, service adjustments procedures, parts lists 
... plus service bulletins that keep you abreast of the latest factory- recommended 
servicing procedures and repairs. 

Timely, because its promptly shipped directly to you when each new model is 
introduced, so that you have it when you need it. 

BINDERS INCLUDED 
TV, VCR, and VideoDisc service 
literature subscription includes 
durable, three -ring, 212 -inch 
vinyl -covered binders. (See order 
form below for binder quantity 
included with each subscription.) 

upeqEmusima_. 

Rt._.1._:I 

10 -YEAR INDEX ALSO 
INCLUDED! 
References RCA service literature by 
model, and includes Warranty 
Obligation Codes and a separate 
listing of service bulletins. 

FREE CATALOG ... 
Check the "RCA Service Literature Catalog" box in the order form below to receive a free 
copy of the 1984 edition of RCA's Service Literature Catalog. 

1984 RCA SERVICE LITERATURE SUBSCRIPTION ORDER FORM 
CHECK APPROPRIATE BOX, INDICATE QUANTITIES AND PRICE TOTALS, AND ENCLOSE CHECK 

MAIL TO RCA CONSUMER ELECTRONICS 1 -450 
P.O. BOX 1976 
INDIANAPOLIS, IN 46206 

1984 SERVICE LITERATURE SUBSCRIPTIONS: PRICE QUANTITY 
TELEVISION (with 2 binders) $71.85 ea 
VCR (with 2 binders) 74.85 ea 
VideoDisc Player (with 1 binder) 44.85 ea 
Video Camera 34.85 ea 
FREE 1984 Service Literature Catalog 

TOTAL (AMOUNT OF YOUR CHECK') 

NAME 

STREET ADDRESS 

CITY STATE ZIP 
Make check payable to RCA Consumer Electronics 

L- 

RC/1 
PRICE TOTAL 

S 

1 

REBa 1 

Rcn "" ."_ _ _ _ _ ( C lOt

::-.:--

SERVICE LITERATURE

Proficient, profitable servicing demands accurate, complete, and
timely service information! That's why you
should subscribe to . . . ~ ~~\

ROil

Complete, because it gives you all of the essential information you need to proficiently
service RCA Consumer Electronic products . .. including schematics, circuit board
views, disassembly/reassembly instructions , service adjustments procedures, parts lists
... plus service bulletins that keep you abreast of the latest factory-recommended
servicing procedures and repairs.

Timely, because it's promptly shipped directly to you when each new model is
introduced, so that you have it when you need it.

BINDERS INCLUDED
TV, VCR, and VideoDisc service
literature subsc ription includes
durable, three-ring, 21/2-inch
vinyl-covered binders . (See order
form below for binder quantity
included with each subscription .)

RGn
' I1l !'J.' !!!l

10-YEAR INDEX ALSO
INCLUDEDl
References RCA service literature by
model, and includes Warranty
Obligation Codes and a separate
listing of service bulletins .

FREE CATALOG ...
Check the " RCA Service Literature Catalog" box in the order form below to receive a free
copy of the 1984 edition of RCA's Service Literature Catalog.

---------------------------------------l
1984 RCA SERVICE LITERATURE SUBSCRIPTION ORDER FORM

CHECK APPROPRIATE BOX, INDICATE QUANTITIES AND PRICE TOTALS, AND ENCLOSE CHECK
MAIL TO: RCA CONSUMER ELECTRONICS 1-450

P.O. BOX 1976 ROil
INDIANAPOLIS, IN 46206

1984 SERVICE LITERATURE SUBSCRIPTIONS:
o TELEVISION (with 2 binders)
o VCR (with 2 binders)
o VideoDisc Player (with 1 binder)
o Video Camera
o FREE 1984 Service Literature Catalog

PRICE QUANTITY PRICE TOTAL
$71.85 ea $ _

74.85 ea
44.85 ea
34.85 ea

TOTAL (AMOUNT OF YOUR CHECK") $ _

NAME _

I STREET ADDRESS - - - - - - - - --- ------------- - --- --

I CITY STATE ZIP _
I "Make check payable to " RCA Consumer Electronics"L ~~
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NEW! 

Scanners 
Communications Electronics'' 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today. 

We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are In 
stock for quick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency MX3000 
List price $299.95/CE price S199.00 
6-Sand, s0 Channel No-crystal scanner 
Search Lookout Priority AC/DC 
Bands: 30-50. 144.174, 440-512 MHz 
The Regency Touch MX3000 provides the ease 
of computer controlled. touch -entry program- 
ming in a compact -sized scanner for use at home 
or on the road. Enter your favorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 

priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

NEW! Regency` HX650 
List price $1 19.95/CE price 584.00 
bfanrll, 6 Channel Handheld crystal scanner 
Bands 30 -50, 146 -174. 450 -512 MHz 
Now you can tune in any emergency around 
town, from wherever you are. the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger /A.C. adapter. 

NEW! Regency MX7000 
Allow 120-240 days for delivery alter receipt of 
order due to the high demand for this product. 
List price $599.95/CE price $449.00 
10Mnd, 20 Channel Crystalline AC/DC 
Frequency range: 28 -27, 30-108. 108 -138 AM, 
144-174,440-512 806 -881 MHz.. 1.0 GHz, 1.1 GHz 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF, and UHF TV audio. FM 
Broadcast. all aircraft bands (civil and military), 
800 MHz communications, cellular telephone. 
and when connected to a printer or CRT. satellite 
weather pictures. 

Regency 

NEW! JIL SX -200 
CE price 5289.00 /NEW LOW PRICE 
8 -Sand, 18 Channel No-orystal scanner 
Duarte Clock AM/FM AC /DC 
Bands: 26.88, 108-180. 380.514 MHz 
Tune Military, F.B.I., Space Satellites, Policed 
Fire, D. EA., Defense Department, Aeronautical 
AM band, Aero Navigation Band. Fish & Game, 
Immigration, Paramedics, Amateur Radio, Jus- 
tice Department, State Department, plus thou- 
sands of other restricted radio frequencies no 
other scanner is programmed to pick up. 

NEW; JIL SX -100 
CE price $134.00 /NEW LOW PRICE 
6-Band, 1e Channel Crystallise AO/DC 
Frequency range 30-54, 140-174, 410 -514 MHz 
The JIL SX -100 scanner is a mobile keyboard 
programmable scanner that puts you in the seat 
of the action at home or in your car. Compact 
and good looking, the SX -100 even gives you 
the time and date. It's small size will easily fit in 
most domestic or foreign cars and it's AC /DC 
adaptable for home use. 

Regency° HX1000 
Allow 90-180 days for delivery after receipt of 
order due to the high demand for this product. 
List price $329.95/CE price $209.00 
O -fand, 20 Channel Na Crystal scanner 
Search Lockout Priority Scan delay 
Sldellt liquid crystal display 
Frequency range: 30-50, 144-174. 440.512 MHz. 
The new handheld Regency HX1000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 20 channels at the same time. 
When you activate the priority control. you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand -held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years Includes wall charger. 
carrying case. belt clip. flexible antenna and nicad 
battery. Reserve your Regency HX1000 now. 

Regency' R106 
List price $14'. CE price 599.00 
5 -111aul, 10 Channel Cryatalscanner AC/DC 
Frequency range 3050. 146.174, 450-512 MHz. 
A versatile scanner. The Regency R-106 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency° D810 
List price $399.95/CE price $259.00 
8 -fend, 50 Chanel CrystaSI.ss AC only 
Bands 30-50, 88.108, 118.136, 144.174.440 -512 MHz 
This scanner offers Public service bands, plus 
Aircraft and FM broadcast stations. You can 
listen to Bach or a Boeing 747, the Rolling 
Stones or the riot squad, or any of 50 channels. 
Plus special direct access keys let you listen to 
police. fire. emergency, or any of your favorite 
channels just by pushing a button. 

Regency° R1040 
List price $199.95/CE price 5129.00 
6-land, 10 Channel Crystallise AC only 
Frequency range: 30-50, 144-174, 440 -512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1040 lets you in on all the 
action of police, fire. weather, and emergency 
calls. You'll even hear mobile telephones. 

Programming the R1040 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

TEST ANY SCANNER 
Test any scanner purchased from Communications 
Electronic. for 31 days before you decide to keep it If for 
any reason you are not completely satisfied return it in 
original condition with all pans in 31 days, for prompt 
refund (less shipping/handling charges and rebate credits. 

Regency 
MX7000 

CIRCLE 35 ON FREE INFORMATION CARD 

Rgenoy Rgency 
HX1000 HXBSO 

OTHER RADIOS I ACCESSORIES 
Regency C403 Scanner 
Mflyf Panasonic RFB50 Shortwave receiver... 5129.00 
Panasonic RF -9 Shortwave receiver $84.00 
Panasonic RF -799 Shortwave receiver 8219.00 
Panasonic RF-2600 Shortwave receiver 8199.00 
Panasonic RF -2900 Shortwave receiver 8249.00 
Panasonic RF-3100 Shortwave reaever 8269.00 
Panasonic RF -6300 Shortwave recliner 8839.00 
MfW/ Bearcart 151 Scanner. 8169.00 
Kiwi Boomer Flve -Sts Scanner 8129.00 
Bearca 300 Scanner 8349.00 
Bearca 250 Scanner 5279.00 
B ercar 200 Scanner 1189.00 
Bearca 210XL Scanner 8229.00 
Bearca 20/20 Scanner 8289.00 
B earca 100 Scanner 1289.00 
Bearca Weather Alert 849.00 
Freedom Phone 4000 Cordless telephone 123900 
Fanon FCT -200 Cordless telephone 113900 
Fanon 8-HLU Scanner .199.00 
CHB-6 Fanon AC Adapter /Battery Charger S15Á0 
CAT-6 Fanon carrying cm with belt clip 115.00 
SP55Carrying case for Bearcat Frye -Six S t S.00 
MA-506 Caning case for Regency Hx850 $ 15.00 
SOMA -6 Fanon Mob', Charger /Audio Amplifier. . $49.00 
AUC -3 Fanon auto lighter adapter /Battery Charger S15 00 
FBE Frequency Directory for Eastern U.S.A 512.00 
FBW Frequency Directory for western U SA . S12 00 
TSG- Top &serer Registry of U. S Government Frog S 15.00 
RRF Railroad Frequency Directory S 10.00 
ESD Energy Services Drteclory ... $10 00 
ASO Frequency Directory for Aircraft Band S I O 00 
SRF Survival Radio Frequency Directory S10 00 
TIC Techniques for Intercepting Comm Manual S12 00 
CIE Coven Intelligence. Elect Eavesdropping Man S 1 2.00 
8-4 1.2 V AAA Ni-Cad batteries (set of four) $9.00 
B 1.2 V AA NI-Cad batteries (set of four) $ 12.00 -6 
A -135. Crystal certificate S3 00 
Add S3Á0 shipping fa all .cceaaorree ordered M the same tens. 
Add $12 00 per shortwave receiver for U.P.S shipping 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external 
antenna. We have a base and a mobile antenna 
specifically designed for receiving all bands. Order 
*A60 is a magnet mount mobile antenna and order 
*A70 is an all band base station antenna. Price is 
$35.00 each plus $3.00 for UPS shipping in the 
continental United States. 

BUY WITH CONFIDENCE 
To pet the fastest delivery from CE of any 
scanner, send or phone your order directly to our 
Scanner Distribution Center' Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
well rated firms at a 30% surcharge for net 30 
billing. All sales are subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. All prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed dif- 
ferently. Minimum prepaid order 535.00. Minimum 
purchase order $200.00. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. International orders are 
invited with a $20.00 surcharge for special handling 
in addition to shipping charges. All shipments are 
F.O. B. Ann Arbor, Michigan. No COD's please. Non- 
certified and foreign checks require bank clearance. 

Mall orders to: Communications Electron- 
ics.' Box 1002. Ann Arbor. Michigan 48106 
U.S.A. Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
If you have a Visa or Master Card, you may call 
and place a credit card order. Order toll -free in 
the U.S. Dial 800-521-4414. In Canada, order 
toll -free by calling 800-265-4828. Telex anytime 
810-223-2422. If you are outside the U.S or in 
Michigan dial 313- 973 -8888. Order today. 
Scanner Distnbution Center and CE logos are trade- 
marks of Communications Electronics' 
1 Bearcar is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana 
t Regency is a federally registered trademark d Regency 
Electronics Inc. 

AD .092883 
Copyright °1983 Communications Electronics 

OrderToll Free ... call 
1- 800 -521 -4414 

/COMMUNICATIONS 
ELECTRONICS" 

Consumer Products Division 
' o i ' ...., e.,. 1002 D Mn Arwr Michigan 48 . . 

Call tolltree00-621 -4N 4 orduhl0e U.éA 313-9734886 

Consumer Products Division

OrderToll Free ... call
1-800-521-4414

4~OMMUNICATIONS
"ELECTRONICS'·

818Phoenix0 Box10020 AnnArbor,Michigan48106U.S.A.
CalitoIHree800-521-4414 oroutsideU.S.A. 313-973-a8sa

OTHER RADIOS & ACCESSORIES
Regency"C403 Scanner $59.00
NEWt Panasonlc RF·B50 Shortwave receiver $129.00
Pana80nlc RF-9 Shortwave receiver $8 4.00
Panasonlc RF·799 Shortwave receiver $219.00
Panasonlc RF·2600 Shortwave receiver $199.00
PenasonlcRF-2900 Shortwave receiver $249.00
Panasonlc RF·31 00 Shortwavereciever $269.00
Pana80nlc RF-6300 Shortwave reciever. $53 9.00
NEWt Bearca!" t 151 Scanner $169.00
NEWt Bearca!" Five-SixScanner $129.00
Bearca!" 300 Scanner $349.0 0
Bearca!"250 Scanner $279.00
Bearca!" 200 Scanner $189.00
Bearca!" 21OXLScanner $229.00
Boarca!"20/20 Scanner $ 289 .00
Bearca!" 100 Scanner $289.00
Boarca!"Weather Alert $49.00
Freedom Phone" 4000 Cordlesstelephone $239.00
Fanon FCT·200 Cordless telephone $139.00
Fanon6-HLUScanner $99.00
CHB·6FanonACAdapter/Battery Charger $15.00
CAT·6 Fanon carrying casewithbelt clip $15.00
SP55Carryingcase for Bearcat Five-Six $15.00
MA·506 Carring casefor RegencyHX650 $15.00
SCMA·6 Fanon Moble Charger/AudioAmplifier $49.00
AUC·3 Fanon autolighteradapter/BatteryCharger $15.00
FB·E Frequency Directory for Eastern U.S.A. $12 .00
FB-W Frequency Directoryfor Western U.S.A. $12.00
TSG"TopSecrer RegistryofU.S.Government Freq. $15.00
RRF Railroad Frequency Directory $10.00
ESDEnergy Services Directory s10.00
ASD Frequency Directory for Aircraft Band $10.00
SRF Survival Radio Frequency Directory $ 10 .00
TICTechniquesfor Intercepting Comm. Manual $12.00
CIECovert Intelligence, Elect.Eavesdropping Man $12.00
B·4 1.2 V AAA Ni-Cad batteries(set of four) $9.00
B·6 1.2 V AANi-Cad batteries(set of four) $ 12.00
A'135c Crystal certificate $3.00
Add$3.00shippingforallaccessoriesorderedatthesametime.
Add $ 12.0 0 per shortwave receiver for U.P.S. shipping.

INCREASED PERFO RMANC E ANTENNAS
If you want the utmost in performance from your
scanne r, it is esse ntia l that you use an external
ante nna. We have a base and a mobile ante nna
speci fically designed for receiving all bands. Orde r
#A60 is a magnet mount mobile antenna and orde r
#A70 is an all band base station anten na. Price is
$35.00 each plus $3.00 for UPS shipp ing in the
continental United States.

BUY WITH CONFIDENCE
To get the fastest de l/very from CE of any
scanner, send or phone you r order directly to our
Scann er Distr ibuti on Cente r:' Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax I.D. number. Written purchase orders are accep­
ted from approved government agencies and most
we ll rated firms at a 30% surcharge for net 30
bi lling. All sales are sub ject to availability, accept­
ance and verification. All sales on accessories are
final. Prices , terms and spec if icatio ns are subjec t
to change without notice. All prices are in U.s .
dollars. Out of stock items wil l be placed on back­
order automatically unless CE is instructed dif­
ferently. Min imum prepaid order $35 .00. Minimum
purchase order $200.00. Most products that we
sell have a manufacturer's warran ty. Free copies of
warranties on these products are availab le prior to
purchase by writing to CEoInternational orde rs are
invited with a $20.00 surc harge for special handli ng
in additio n to shipping charges. All shipments are
F.O.B. Ann Arbor, Mic higan. NoCOD's please. Non­
certified and foreign chec ks require bankclearance.

Mai l orders to: Com mun icati ons Electr on­
ics~ Box 1002, Ann Arbor, Michigan 48106
U.S.A Add $7 .0 0 per scanner for U.P.S. ground
shipping and handling in th e continental U.S.A
If you have a Visa or Mas te r Card, you may ca ll
and place a cred it ca rd or der. Order toll -free in
the U.S. Dial 80 0-52 1-4414. In Ca nada, order
toll-free by calling 800-265-4828. Telex anytime
8 10-223-2422. If you are outside the U.S. or in
Michigan dial 313·973-8888. Order to day.
Scanner Distribution Center" and CE logos are trad e­
marks of Communications Electronics:'
t Bearcat is a federally registered trademark of Electra
Company,a Division of Masco Corporation of Indiana.
~ Regency is afederallyregisteredtrademarkof Regency
Electronics Inc.

AD#092683
Copyright c1983 Communications Electronics

Regency
HXtJ50

Regency
HX1000

Regency
..xrooo
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NEW! JIL SX-200
CE price $269.00/NEW LOW PRICE
a-Band, 1tJ Channel • No-crystal scanner
Quartz Clock. AM/FM • AC/DC
Bands: 26-88, 108-180, 380-514 MHz.
Tune Military, F.B.I., Space Satellites, Police &
Fire, D.E.A, Defen se Department, Ae ronautical
AM band, Aero Nav igat ion Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus­
tice Department, State Department, plus thou­
sands of other restricted rad io frequencies no
other scan ner is programmed to pick up .

NEW! JIL SX-1 00
CE price $134.00/NEW LOW PRICE
tJ-Bend, 16 Channel. Crystalless • AC/DC
Frequency range: 30-54, 140-174, 410-5 14 MHz.
The JIL SX·1 00 scanner is a mobi le keyboard
prog rammable sc annerthat puts you in theseat
of the action at home or in your ca r. Compact
and good looking, the SX-100 even gives yo u
the time and date. It's small s ize wil l easi ly fit in
most domestic or foreign cars and it's AC/DC
adaptable for home use.

Regency® HX1000
Allow 90-180 days for delivery after rece ipt of
order due to the high de mand for this product.
Li st price $329.95/CE price $209.00
6-Bend, 20 Channel. No Crystal scanner
Search • Lockout • Priority • Scan delay
Side//t liquid crystal display
Frequency range : 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboa rd programmable forthe ultimate in versatil­
ity.You can scan up to 20 channe ls at the same time.
When you acti vate the priorit y co ntro l, you automat­
ically override all other calls to listen to your favorite
frequency. The LCD display is even side lit for night
use. A die-cast alum inum chasis makes this the
most rugged and durable hand-held scanner avai l­
able .There is even a backup lithium batt eryto main­
tain memory for two years. Includes wall charger,
carrying case, belt clip, f lexib le anten na and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106
List price $ 149.95/CE pr ice $99.00
S-Bend, 10Channe/. Crysta/scanner. AC/DC
Frequenc y range: 30-50,146-17 4,450-512 MHz.
A versatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depen d­
ab le list ening.

NEW! Regency® 0810
List price $3 99. 95/CE price $259.00
a-Bend, 50 Channel • Crystalless • AC only
Bands:30-50,88-108,118-136,144-174,440-512 MHz
This scanner offers Public se rvi ce ba nds, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, f ire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040
List price $199.95/CE price $129.00
tJ-Band, 10 Channel. Crystalless • AConly
Frequency range: 30-50,144-174,440-512 MHz.
Now you can en joy computerized scanner ver­
sa t ility at a price that's less than some crystal
units. The Reg ency R1040 lets you in on all the
action of police, fire, weather, and emergency
ca lls. You 'll even hear mobile te lephones.

Programming the R1040 is easy. Merely touch
the keyboard and ente r any of over 15 ,0 00
frequenc ies on your cho ice of 10 ch an ne ls.

. TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics" for 31daysbeforeyoudecideto keep it. If for
any reason yo u are not completely satisfied. retu rn it in
original condition with all parts in 31 days, for a prompt
refund(lessshipping/handlingchargesandrebatecredits).

NEW!
~

~~~I ®

Scanners
Communications Electronics;

the wor ld's largest dist ributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
f ire and weather emergencies you 'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be­
cause CE distributes more scanners
wor ldwide thananyone else. Our ware­
house facilities are equipped to pro­
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stockforquickshipment, so if you're
aperson who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CEo

NEWl Regency'f MX3000
Li st pri ce $299.95/CE price $199.00
6-Band, 30 Channel • No-crystal scanner
Search. Lockout. Priority. AC/DC
Bands: 30-50, 144-174,440-512 MHz.
The RegencyTouch MX3000 provides the ease
of computer controlled, touch-entry program­
mi ng in a compact-sized scannerfor use at home
or on the road. Enteryourfavorite public service
f reque ncies by sim ply to uc hing the numbered
pressure pad s. Yo u' ll eve n hear a "beep" tone
that lets yo u know you 've made contact.

In addition to scann ing the prog rammed
channels, the MX3000 has the ability to search
through as much as an ent ire band fo r an act ive
frequency. The MX3000 includes channel 1
pr iority, dual scan speeds, scan or search de lay
an d a br ightness swi tch for day or nig ht operation.

NEW! Regency® HX650
List pr ice $119.95/CE price $84.00
S-Bend, 6 Channel. Handheldcrystalscanner
Bands : 30-50, 146-174,450-512 MHz.
Now you can tune in any emergency around
town, from wherever you are , the second it
happens. Advanced ci rcu itry gives yo u the
world's sm allest scanner. Our low CE price in­
cludes battery charger/AC. adapter.

NEWl Regency® MX7000
Allow 120 -240 days for delivery after rece ipt of
order due to the high demand for this product.
List price $599.95/CE price $449.00
1o-Bend,20 Channel. Crystalless • AC/DC
Frequency range: 26-27, 30-108, 108-136 AM,
144-174,440-512,806-881 MHz.,1.0GHz., 1.1 GHz.
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHFTV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satell ite
weather pictu res.
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more. This month well describe how 
to build and how to use a full- feature 
video test generator. You can use it 
to test VCR's. monitors. video ampli- 
fiers -just about any video equip- 
ment. It not only generates standard 
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VIDEO ELECTRONICS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

NEW PICTURE 
TUBES 

TV picture tubes will get bigger later this year, when American manufacturers adopt the next 
generation of square- cornered designs. Unlike some Japanese manufacturers. who already 
are substituting the so- called FST (Flat Square Tubes) in the smaller sizes (Radio-Elec- 
tronics, October 1983). American TV makers have decided to retain the same faceplate 
curvature as at present in their new squarish models -at least for the time being. All four 
American picture -tube manufacturers have finalized their plans. Three of those manufac- 
turers- General Electric. Philips and RCA -will offer new 26 -inch tubes while the fourth 
manufacturer. Zenith, has decided to adopt the 27 -inch size as offering a noticeably larger 
picture than the current 25 -inch tube. 

Zeniths 27 -inch tube will have a 340- square -inch viewable picture. 7.9% larger than a 25- 
inch (which measures 315 square inches) and 4.5 °6 larger than the the 324 square inches of 
the 26 -inch version. All of the manufacturers will continue to offer 25 -inch tubes. at least for a 
time. for use in lower- priced big- screen models. In 1985 or 1986, RCA plans to add a premium 
flat -faced tube of completely new design. which it calls the SP (for Square Planar). That new 
tube is expected to measure 27- inches. 

American manufacturers are expected to follow the Japanese later into new 20 -inch and 14- 
inch square- cornered versions of the current 19- and 13 -inch tubes. but it's doubtful that they'll 
adopt the flat face. with which Japanese manufacturers are said to be having difficulty in 
production. 

LASERVISION 
GOES SOLID - 

STATE 

The first laser disc -player using a solid -state laser pickup has been introduced in Japan by 
Pioneer. By eliminating the complex power- supply system formerly required by the tube laser. 
size and cost have been reduced. The random -access programmable player with wireless 
remote control is priced in Japan at about $825, or $125 below the original model. Its size also 
has been sharply reduced -it's smaller than RCA's random -access CED player. In another 
innovation. the player is simpler to use because it is slot - loaded from the front, eliminating the 
requirement of lifting the lid and placing the disc on a turntable. A similar model is expected in 
the U.S. this winter. 

JAPAN 
ELECTRONICS 

SHOW 

The Japan Electronics Show is usually a preview of what Americans will see in the following 
year, but the Fall 1983 show was lacking in any major excitement. The expected hit of the 
show -the new 8 -mm video format -was completely missing, in line with our report that it has 
been shelved in Japan (Radio -Electronics. December 1983). In its place was the JVC- 
developed VHS Video Movie. the compact camera - recorder using the small VHS -C cassette. 
The show demonstrated that solid-state cameras are well on the way -with CCD 
(Charge -Coupled Device) models from Sony (already introduced in the U.S.), Mitsubishi, and 
Sanyo, along with a new version of Hitachi's MOS camera. Sanyo demonstrated a pocket LCD 
color set with three -inch screen, scheduled for the second half of 1984 at about $425 in Japan. 
Prototype digital -TV sets were shown by Panasonic, NEC. Sharp. Sony, and Toshiba. but it 
now seems unlikely that any of those will reach the American market in 1984. 

VIDEODISC 
GAMES 

The coin- operated videodisc games. which have been nabbing quarters at a smart pace in 
amusement arcades. may be coming into the home. And they may come in two different 
versions- Laservision and CED. Although the first arcade videodisc games have involved the 
use of laser optical discs. Bally Manufacturing Co. chose the new RCA interactive CED disc 
system for its NFL football game. The game involves two players. repesenting offensive and 
defensive teams. who choose plays that are enacted in actual film footage. RCA has been 
talking with home -computer and videogame manufacturers about introducing home versions 
combining the CED disc system with game hardware and software. The company is expected 
to introduce a new version of its interactive videodisc system later this year with specific ports 
for home computers and videogames. Also. RCA recently reduced the prices of its videodisc 
players and discs to enhance the sales rate. R -E 
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NEW PICTURE
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STATE

JAPAN
ELECTRONICS

SHOW

VIDEODISC
GAMES

TV picture tubes will get bigger later this year, when Amer ican manufacturers adopt the next
generation of square-cornered designs. Unlike some Japanese manufacturers, who already
are substituting the so-called FST (Rat Square Tubes) in the smaller sizes (Radio-Elec­
tronics, October 1983), American TV makers have decided to retain the same faceplate
curvature as at present in their new squaris h models- at least for the time being. All four
American picture-tube manufacturers have finalized their plans, Three of those manufac­
turers-General Electric , Philips and RCA-will offer new 26-inch tubes while the fourth
manufacturer, Zenith, has decided to adopt the 27-inch size as offering a noticeably larger
picture than the current 25-inch tube.

Zenith's 27-inch tube will have a 340-square-inch viewable picture, 7.9% larger than a 25­
inch (which measures 315 square inches) and 4.5% larger than the the 324 square inches of
the 26-inch version. All of the manufacturers will continue to offer 25-inch tubes, at least for a
time, for use in lower-priced big-screen models . In 1985 or 1986, RCA plans to add a premium
flat-faced tube of completely new des ign, which it calls the SP (for Square Plana r). That new
tube is expected to measure 27-inches.

American manufacturers are expected to follow the Japanese later into new 20-inch and 14­
inch squa re-cornered versions of the current 19- and 13-inch tubes , but it's doubtfu l that they'll
adopt the flat face, with which Japanese manufacturers are said to be having difficulty in
production.

The first laser disc-player using a solid-state laser pickup has been introduced in Japan by
Pioneer. By eliminat ing the comp lex power-supply system formerly required by the tube laser,
size and cost have beet! reduced. The random-access programmable player with wireless
remote Control is priced in Japan at about $825, or $125 below the original model. Its size also
has been sharply reduced-it's sma ller than RCA's random-access CED player. In another
innovation , the player is simpler to use because it is slot-loaded from the front, eliminating the
requirement of lifting the lid and placing the disc on a turntable. A similar model is expected in
the U.S. this winter.

The Japan Electronics Show is usually a preview of what Americans will see in the follow ing
year, but the Fall 1983 show was lacking in any major excitement. The expected hit of the
show- the new 8-mm video format-was completely missing, in line with our report that it has
been shelved in Japan (Radio-Electronics, December 1983). In its place was the JVC ­
developed VHS Video Movie, the compact camera-recorder using the small VHS-C cassette .
The show demonstrated that soli d-state cameras are well on the way-with CCD
(Charge-Coupled Device) mode ls from Sony (already introduced in the U.S.), Mitsubishi, and
Sanyo, along with a new version of Hitachi's MOS camera. Sanyo demonstrated a pocket LCD
color set with three-inch screen, schedu led for the second half of 1984 at about $425 in Japan .
Prototype digital-TV sets were shown by Panasonic, NEC, Sharp, Sony, and Toshiba, but it
now seems unlikely that any of those will reach the American market in 1984.

The coin-operated videodisc games, which have been nabbing quarte rs at a smart pace in
amuse ment arcades, may be coming into the home. And they may come in two different
versions-Laservision and CED. Although the first arcade videod isc games have involved the
use of laser optical discs, Bally Manufacturing Co. chose the new RCA interactive CED disc
system for its NFL football game . The game involves two players , repesenting offensive and
defensive teams, who choose plays that are enacted in actual film footage. RCA lias been
talking with home-computer and videogame manufacturers about introduc ing home versions
combini ng the CED disc system with game hardware and software. The company is expected
to introduce a new version of its interactive videodisc system later this year with specific ports
for home compute rs and videoga mes. Also, RCA recently reduced the prices of its videodisc
players and discs to enhance the' sales rate. R-E

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


TEK OSCILLOSCOPE 
THE ANSWER 
BY ANY MEASURE 

100 MHz scope, counter, timer, 
multimeter: All one integrated system. 

100 MHz dual 
time base scope. 
3 5 ns riset roe, 
sweeps from 0.5 s 
to 5 ns /div. alter- 
nate sweep, 1.2% 
vertical /horizontal 
accuracy, vert- 
ical sensitivity to 
2 mV /div @ 
90 MHz. 

9 -digit fluores- 
cent display. 
Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display 

Dc volts and ac 
coupled true 
RMS volts. Meer 
sured through the 
Ch 1 scope input 

Gated measure- 
ments. Use - 
scopes miens reed 
marker to measure 
frequency. period, 
width and to count 
events within 
specified portions 
of the signal 

Auto-ranged, 
auto -averaged 
counter /timer. 
Frequency. period. 
width, delay time. 
0 -time. plus total- 
ize to more than 
8 million events 
-with 7 digits 
plus exponent 
displayed 

o _-` 
-.4- 
P} ;Ti t 

Auto-ranged 
DMM. Use floating 
DMM side inputs 
with up to 5000 - 
count resolution 
Get precise read- 
outs of average dc 
and true RMS volt- 
age Measure 
resistance from 
mtlliohms to 
gigohms 

Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 
The Tek 2236 makes gated coun- 
ter measurements, temperature. 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9 -digit numeric 
readout and CRT display. 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak -to -peak auto, TV 
line, TV field, single sweep and 
normal modes. 

At just $2650' the 2236 
includes the industry's first 3 -year 
warranty on all parts and labor, 
including the CRT 

Integrated measurement 
system. 3 -year warranty. 15- 
day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit - 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include operating and 

Copyngnt -c_, 1983 . Tektronot, Inc Al r91$ reserved TTA -324 'u S. Domestc pots FO B Beaverton. Oregon Pnoe subect to c' 

service manuals and worldwide 
service back -up 

Call toll -free: 
1- 800 -426 -2200, 
Extension 144. 
In Oregon, call collect: 
(503) 627 -9000, Ext. 144. 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 

Téktronbc 
Y,Mi 11(111)1 u 1111M7 
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TEK2236 100 MHZ
OSCILLOSCOPE

THE ANSWER
BY ANY MEASURE

100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual
time base scope.
3.5 ns risetime;
sweeps from 0.5 s
to 5 nsfdiv; alter­
nate sweep ; ±2%
vertica l/ horizontal
accuracy; vert­
ical sensitivity to
2 mV/div@
90 MHz.

9-dlglt fluores­
cent display.
Digitally acc urate
readouts accom ­
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

Dc volts and ae
coupled true
RMS volts. Mea­
sured through the
Ch 1 scope input.

Gated measure­
ments. Use the
scope's intensified
marker to measure
frequency, period,
width and to count
events within
specified portions
of the signa l.

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period,
width , delay time,
A-time, plus total­
ize to more than
8 million events
-with 7 digits
plus exponent
displayed .

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000­
count resolution.
Get precise read­
outs of average de
and true RMS volt­
age. Measure
resistance from
milliohms to
gigohms.

Now make measurements
faster, easier, with greater
accuracy and user confidence.
The Tek 2236 makes gated coun­
ter measurements, temperature,
time, freque ncy, resistance and
voltage measurements push­
button easy. You see results con­
currently on the 9-digit numeric
readout and CRT display.

Its complete trigg er system
includes pushbutton trigge r view,
plus peak-to-peak auto, TV
line, TV field , single sweep and
normal modes .

At just $2650~ the 2236
includes the industry's first 3-year
warranty on all parts and labor,
including the CRT

Integrated measurement
system. 3-year warranty. 15­
day return policy. And expert
advice. One free call gets
it all! You can order, or obtain lit­
erature, through the Tek National
Marketing Center. Technical per­
sonnel, expe rt in scope applica­
tions, can answer your questions
and expedite delivery. Direct
orders include operating and

service manuals and worldwide
service bac k-up.

Call toll-free:
1-800-426-2200,
Extension 144.
In Oregon, call collect:
(503) 627-9000, Ext. 144.
Or write Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075

Tektron~
COMMiITTEO TO EXCELLEN:E

Copyright © 1983. Tektronix, Inc . All rights reserved. TTA-324. ·U .S. Domestic price FO.B . Beaverton. Oregon. Price subject to change. 5
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WHAT'S NEWS 

New solid -state switch 
handles 12,000 watts 

A new semiconductor switch 
was described by scientists of 
General Electric to the recent Inter- 
national Electron Devices Meeting 
in Washington. DC It has the high- 
est power- handling capacity so far 
attained in power metal- oxide- 
semiconductor (MOS) devices 

A second -generation insulated 
gate transistor (IGT) switch, the 
new device is rated at 25 amperes. 
500 volts continuous. and can han- 
dle peak gate turn -off currents as 
high as 150 amperes. 

IGTs combine in a single IC the 
best features of power MOSFETs 
and bipolar transistors Like power 
MOSFETs. the IGT has low turn - 
on power requirements. and like bi- 
polar transistors, the new device 
can handle high currents. 

The first -generation IGT was 
rated at 10 amperes and 500 volts. 
To increase the power rating. the 
GE researchers made it larger and 
more densely packed. The 25 -am- 
pere device measures 200 by 200 
mils and contains 16,000 intercon- 
nected cells. as against the 140 by 
140 mils and 6.500 cells of the 
older unit. The research and de- 
velopment team also inproved the 
device by reducing the gate turn- 
off time from four microseconds to 
approximately one microsecond 

Those improvements are ex- 
pected to extend the device's ap- 
plications considerably. making it 

highly suitable. for instance. for the 
drives of motors up to five horse- 
power. whereas the older IGT was 
limited to only half -horsepower de- 

C rCf1 1UI Jnil. rl nnr.IJICJ 12,nM WI\TTC 

than a quarter inch square. it contains 16.000 interconnected cells, and is 
rated at 25 amperes, 500 volts. 

Foreign "pirates" steal 
US satellite programs 

The American film industry is 
becoming greatly concerned about 
the interception by foreign con- 
cerns of American satellite pro- 
grams intended for U.S. cable TV 
Those programs are then being re- 

broadcast for their own clients -or 
for the viewing public -in their own 
countries 

Losses. the motion -picture in- 
dustry asserts. are often serious to 
American motion -picture com- 
panies who depend on foreign film 
sales for a critical portion of their 
profits In Jamaica. for example. 
the government -owned broadcast 
administration showed four impor- 
tant films not yet released to Jamai- 
can theaters. Coincidentally, there 
was a 50 percent drop in the reve- 
nues of Jamaican movie theaters 

(The Jamaican government. 
which says it is making arrange- 
ments with American interests to 
purchase the rights to use Amer- 
ican films, has since stopped the 
broadcasts.) 

According to the Motion Picture 
Association of America, the pirat- 
ing takes place in most of the Cen- 
tral American countries, in the 
Bahamas. Haiti, and Dominica. as 
well as in Jamaica "Pirates range 
from hotel owners, who pick up the 
signals to show for their room 
guests. to major television com- 
panies that cover a whole country. 
Most of them insist that their ac- 
tions are legal -that copyright laws 
covering such transmissions are 
either ambiguous or nonexistent in 
their countries 

More than a quarter million 
Americans are also watching satel- 
lite television programs picked up 
from their own backyard antennas 
The legality of that action is in dis- 
pute. though persons who use 
such reception for profit can be 
prosecuted immediately. and usu- 
ally. that is what happens. 

The problem is expected to in- 
crease greatly as France. Ger- 
many, Brazil. Japan. and Saudi 
Arabia launch satellites for televi- 
sion programming. Those satel- 
lites will broadcast a tremendous 
amount of copyrighted material 
over practically the whole popu- 
lated earth. R -E 
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Foreign " pirates" steal
US satellite programs

The American film industry is
becoming greatly concerned about
the inte rcept ion by foreign con­
cerns of American sate llite pro­
grams intended for U.S. cable TV.
Those programs are then being re­
broadcast for their own clients-or
for the viewing public-in their own
countries.

Losses, the motion-picture in­
dustry asserts , are often serious to
American mot ion -picture com­
panies who depend on foreign film
sales for a critical portion of their
profits . In Jamaica, for example ,
the government-owned broadcast
administration showed four impor­
tant films not yet released to Jamai­
can theaters . Coincidentally, there
was a 50 percent drop in the reve­
nues of Jamaican movie theaters.

(The Jamaican government ,
which says it is making arrange­
ments with American interests to
purchase the rights to use Amer­
ican films, has since stopped the
broadcasts .)

According to the Motion Picture
Association of America, the pirat­
ing takes place in most of the Cen­
tra l American cou ntr ies , in the
Bahamas, Haiti, and Dominica, as
well as in Jamaica . "Pirates" range
from hotel owners, who pick up the
signals to show for their room
guests, to major telev ision com­
panies that cover a whole country.
Most of them insist that their ac­
tions are legal-that copyright laws
covering such transm issions are
either ambiguous or nonexistent in
their countries .

More than a quarter mil lion
America ns are also watching satel­
lite television programs picked up
from their own backyard antennas.
The legality of that action is in dis­
put e, though persons who use
such reception for profit can be
prosecuted immediately; and usu­
ally, that is what happens.

The problem is expected to in­
crease greatly as Fran ce, Ger­
many, Braz il, Japan , and Saudi
Arabia launch satellites for televi­
sion programming. Those satel ­
lites will broadcast a tremendous
amount of copyrighted material
over practically the who le popu­
lated earth . R-E

The fi rst-gene rati on IGT was
rated at 10 amperes and 500 volts.
To increase the power rating, the
GE researchers made it larger and
more densely packed. The 25-am­
pere device measures 200 by 200
mils and contains 16,000 intercon­
nected cells, as against the 140 by
140 mils and 6,500 cells of the
older unit. The research and de­
velopment team also inproved the
device by reducing the gate turn­
off time from four microseconds to
approximately one microsecond.

Those improvements are ex­
pected to extend the device's ap­
plications considerably, making it
highly suitable, for instance, for the
drives of motors up to five horse­
power, whereas the older IGT was
limited to only half-horsepower de­
vices.

WHAT'S NEWS

THE NEW IGT SWITCH HANDLES 12,000 WATTS. Though it measures ess
than a quarter inch square, it contains 16,000 interconnected cells, and is
rated at 25 amperes, 500 volts.

New solid-state switch
handles 12,000 watts

A new semiconductor swi tch
was described by scie ntists of
General Electric to the recent Inter­
national Electron Devices Meeting
in Washington, DC. It has the high­
est power-handling capacity so far
atta ined in powe r metal-o xide­
semiconductor (MOS) devices.

A second-generation insulate d
gate transistor (IGT) switch , the
new device is rated at 25 amperes,
500 volts continuous, and can han­
dle peak gate turn-off currents as
high as 150 amperes.

IGT's combine in a single IC the
best features of power MOSFET's
and bipolar transistors. Like power
MOSFET's, the IGT has low turn­
on power requirements; and like bi­
polar transistors, the new device
can handle high currents.
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The Digital 
vs. Analog 

battle is over. 

85 buys you the new champion. 

The new Fluke 70 Series. 
They combine digital and analog displays for 

an unbeatable two -punch combination. 

Now, digital users get the extra resolution of a 

3200 -count LCD display. 

While analog users get an analog bar graph for 

quick visual checks of continuity peaking. nulling 

and trends. 

Plus unparalleled operating ease. instant 

autoranging. 2,000± hour battery life and a 

3 -year warranty. 

All in one meter 

Choose from three new models. The Fluke 

73, the ultimate in simplicity. The feature - packed 

Fluke 75. Or the deluxe Fluke 77, with its own 

multipurpose protective holster and unique 

"Touch Hold" function (patent pending) that cap- 

tures and holds readings, then beeps to alert you. 

Each is Fluke -tough to take a beating. 

American -made, to boot. And priced to be. quite 

simply, a knockout. 

For your nearest distributor or a free brochure, 
call toll -free anytime 1- 800 -227 -3800, 
Ext. 229. From outside U S . call 1- 402 -496 -1350.ód 229 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

Fluke 73 
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Fluke 77
$129'

Fluke 75
$99'

Fluke 73
$85'

The Digital
vs.Analog

battle is over.
$85 * buys you thenew champion.

The new Fluke 70 Series.
They combine digital and analog displaysfor

an unbeatable two-punch combination.
Now, digital users get the extra resolutionof a

32oo-count LCD display.
While analog users get an analog bar graph for

quick visual checks of continuity, peaking,null ing
and trends.

Plusunparalleled operating ease, instant
autoranging,2,000+ hour battery life and a
3-yearwarranty

All in one meter.
Choose from three new models.The Fluke

73, the ultimate insimplicity The feature-packed
Fluke 75. Or the deluxe Fluke 77, with its own
multipurposeprotectiveholster and unique
"TouchHold" function (patent pending) that cap­
tures and holds readings, then beeps to alert you.

Each isFluke-tough to take abeating.
American-made, to boot. And priced to be, quite
simply, aknockout.

For your nearest distributor or afree brochure,
call toll-free anytime 1-800-227-3800,
Ext. 229. FromoutsideU.S.,call1-402-496-1350,Ext.229.

FROM THE WORLDLEADER
IN DIGITAL MULTIMETERS.
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SATELLITE /TELETEXT NEWS 

CBS, COMSAT 
TEAM UP 

EQUIPMENT 
HIGHLIGHTS 

HBO STARTS 
SCRAMBLING 

DBS AROUND 
THE WORLD 

HYBRID 
INTERACTIVE 

SYSTEM 

GARY ARLEN 
CONTRIBUTING EDITOR 

Two of the largest companies readying direct-broadcast satellite services are consolidating 
their plans -and its possible that other major organizations will affiliate with this "joint effort." 
Comsat (through its Satellite TV Corp. DBS subsidiary) and CBS Inc.. which are among the 
eight DBS applicants, will work together on video- program development and acquisition. 
equipment and technical design. financing, and other factors. Its unclear what the new 
teaming will do to the plans of each company: Comsat had intended to launch its East Coast 
direct -to -home service this fall (1984). CBS's proposal includes high -definition TV features. 
such as 1125 -line video. wide- screen display, and stereo sound. 

The Nova SS satellite -receiving dish -made of stainless steel -comes in 7.5- and 9 -foot 
sizes with prime focus feed or subreflector feed. Steel construction is said to have greater 
tensile strength than aluminum. (Kaul- Tronics, PO Box 292, Lone Rock, WI 63556.) 

Norsat 3000 satellite receiver is a fifth -generation unit with dual downconversion, continu- 
ous tuning, active limiting and clamping, ultra -linear low-noise oscillators, and digital meter - 
ing. ( Norsat International Inc., 205 -19425 Langley Bypass, Surrey. British Columbia V3S 4N9 
Canada.) 

Home Box Office has begun its large -scale testing of "VideoCipher. the signal- scrambling 
system it has developed with M A -Corn. Both the regular HBO and the Cinemax feeds are 
being scrambled on HBO East transponders aboard Hughes' Galaxy Satellite. HBO says that 
new refinements in the scrambling technology have greatly reduced the price for cable -TV 
headend equipment -suggesting that the timetable for scrambling of all HBO service may be 
speeded up. 

Another all- European direct -broadcasting- satellite plan has emerged from Luxembourg - 
this one coordinated by the government of that small country. The new proposal envisions a 

16- channel system, using a modified 50 -watt satellite now under construction: service would 
start by 1986. An earlier "Luxsat" plan using a high- powered 200 -watt bird, proposed by Radio 
Tele- Luxembourg, has run into political problems because other countries fret about implica- 
tions of programs being transmitted across national borders. Under the new plan. electronics 
companies in each European country would build and install small -diameter DBS dishes 
costing the equivalent of about 5500 -to pick up the signals. 

The British Broadcasting Corp. has begun negotiations with U.S. programmers for 
shows to be used on their proposed two -channel DBS system that is expected to use the new 
C -Mac technical format. However. delays may push British DBS back from the targetted 1986 
launch: by target date. there may not be enough homes equipped with appropriate reception 
equipment to pick up C -Mac signals. 

China may develop a Ku -band DBS service for education and community information. 
Since only 30 °0 of the Chinese population has access to conventional TV signals, DBS is seen 
as a way to expand service nationwide: China has three orbital slots for domestic service. No 
timetable has been established for the low- powered DBS service. 

Cox Cable Communications, a leading cable -TV operator, will team up with Chase Manhattan 
Bank, Jerrold Electronics (a major cable equipment firm), and other partners to develop an 
innovative hybrid teletext videotex service by 1985. The system will use cable TV as well as 
telephone lines to deliver information, education, data processing. banking, and other interac- 
tive services through Jerrold's Communicom terminals. The Communicom cable -TV convert- 
ers use a NAPLPS teletext- standard system for high -resolution graphics and will be installed 
on new Cox cable systems. In non -cable homes the same device -stripped of its cable 
channel -selector components and fitted with a phone modem -will be installed, making it 

possible to offer the information banking shopping service to homes that will connect to the 
system through a conventional phone-TV setup. R -E 

SATELLITE/TELETEXT NEWS
GARY AR LEN

CONTRIBUTING EDITOR
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CBS, COMSAT
TEAM UP

EQUIPMENT
HIGHLIGHTS

HBO STARTS
SCRAMBLING

DBS AROUND
THE WORLD

HYBRID
INTERACTIVE

SYSTEM

Two of the largest companies readying direct-broadcast satellite services are consolidating
their plans-and it's possible that other major organizat ions will affiliate with this "joint effort."
Comsat (through its Sate llite TV Corp. DBS subsidiary) and CBS Inc., which are among the
eight DBS applicants, will work toget her on video -program development and acquisition ,
equipme nt and technical design, financing, and other factors. It's unclear what the new
teaming will do to the plans of each company: Comsat had intended to launch its East Coast
direct-to-home serv ice this fal l (1984). CBS's proposa l includes high-defi nition TV features,
such as 1125-line video, wide -screen display, and stereo sound .

The Nova 55 satellite -receiving dish-made of stainless steel-comes in 7.5- and 9-foot
sizes with prime focus feed or subref lector feed. Steel construction is said to have greater
tensile strength than aluminum. (Kaul-Tronics, PO Box 292, Lone Rock, WI 63556.) .

Norsat 3000 satellite receiver is a fifth-generation unit with dual downconversion, continu­
ous tuning, active limit ing and clamping, ultra-linear low-noise oscillators, and digital meter­
ing. (Norsat International Inc., 205-19425 Langley Bypass, Surrey, British Columbia V3S 4N9
Canada.)

Home Box Office has begun its large-scale testing of "VideoCipher," the signal-scrambling
system it has developed with M/A-Com. Both the regular HBO and the Cinemax feeds are
being scramb led on HBO East transponders aboard Hughes' Galaxy Satellite. HBO says that
new refinements in the scramb ling techno logy have greatly reduced the price for cable-TV
headend equipment-e-suqqestinq that the timetable for scrambling of all HBO service may be
speeded up.

Another all-European direct-broadcasting-satell ite plan has emerged from Luxembourg­
this one coordinated by the government of that small country. The new proposal envisions a
16-channe l system, using a modified 50-watt satellite now under construction; service would
start by 1986. An ear lier "Luxsat " plan using a high-powered 200-watt bird, proposed by Radio
Tele-Luxembourg , has run into politica l problems because other countries fret about implica­
tions of programs being transmitted across nationa l borders. Under the new plan, electronics
companies in each European country would build and install smal l-diameter DBS dishes­
costing the equivalent of about $500-to pick up the signals.

The British Broadcasting Corp. has begun negotiations with U.S. programmers for
shows to be used on their proposed two-channel DBS system that is expected to use the new
C-Mac technical format. However, delays may push British DBS back from the targetted 1986
launch; by target date, there may not be enough homes equipped with appropriate reception
equipment to pick up C-Mac signals .

Ch ina may develop a Ku-band DBS service for education and community information .
Since only 30% of the Chinese population has access to conventional TV signals, DBS is seen
as a way to expand service nationwide; China has three orbital slots for domestic serv ice. No
timetable has been established for the low-powered DBS service.

Cox Cable Communications, a leading cable-TV operator, will team up with Chase Manhattan
Bank, Jerrold Electronics (a major cable equipment firm), and other partne rs to develop an
innovative hybrid teletext/videotex service by 1985. The system will use cable TV as well as
telephone lines to deliver information, education , data processing , bank ing, and other interac­
tive services through Jerrold 's Communicom terminals. The Communicom cable-TV convert­
ers use a NAPLPS teletext-standard system for high-resolution graphics and will be installed
on new Cox cable systems. In non-cable homes the same device-stripped of its cable
channel-selector components and fitted with a phone modem-will be installed, making it
possible to offer the information/banking /shopping service to homes that will connect to the
system through a conventional phone-TV setup. R-E
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)K's Hot Tip for Desoldering Problems 
SA -6 DESOLDER IRON 
:evolutionary new electric desoldenng iron combines the ease and 
tortability ofa hand-held, manual, desolder pump, with performance of 
In industrial desolder station. This unique AC powered compact tool 
eatures portable, one -hand desoldering eliminating the need for 
eparate soldering iron and desolder pump. No shop air required. 
'ssential for all tool kits, field service technicians, and repairmen, as well 
Is production applications. Vacuum chamber is easily removed for 
leaning or replacement. Replacement tips available. Tool is supplied 
vith SAT -6 059 tip, diameter .059 inch (1,5mm). 

FEATURES: 
',ell contained suction power and heating element. 
Í conomical. 

. ghtweight 4oz. (113gms). 
ompact size 101/4 inches (26(., 

Keplacement nozzles available 

MODEL NO. 
SA-6-115 
SA-6-230 
NOZZLE 

SA T -6 -059 
SA T-6-070 

INPUT VOLTAGE 

NOZZLE HOLE DIAMETER 
INCH MM 

0 
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Mho . 
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_ ~ -IM_ 
11111111111111111MILfl 
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I 1 UM_________ t t s 111111111111_____` 5_ 

1111=11111111 
S 111111111111111111_U ilI1_____MIL li1111_____ 1111111__ 
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3455 Conner Street. Bronx. New York. 10475, USA 
Telex 125091 OK NYK Telex 232395 OK NY UR 

Phone 12121994 6600 

CIRCLE 98 ON FREE INFORMATION CARD 

JK'S Hot Tip for Desoldering Problems
SA-6 DESOLDER IRON

levolutionary new electric desoldering iron comb ines the easeand
iortebility ofa hand-held, manual, desolder pump, with performance of
In ind ustrial desolder station. This un ique AC powered compact tool
'es tutes portable, one-hand desoldering eliminating the need for
.eperete soldering iron and desolder pump . No shop air requ ired.
issem iel for all tool ki ts, fie ld service technicians, and repairmen, as well
IS production applica tions, Vacuum chamber is easily removed for
:Ieaning or replacement. Replacemen t tips available. Tool is supplied
'v'ith SAT-6- 059 tip ; diame ter .059 inch (1,5mm).

FEATURES:
• Self contained suction power and heat ing elemen t.
• Economical.
• Lightweight 40z . (1 73gms).
• Compact size 701,4 inches (26cm).
• Replacement nozzles available.

MODEL NO.
SA-6-11S
SA·6·230

NOZZLE

SAT-6-0S9
SAT-6-070
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LETTERS 
Address your comments to: Letters, Radio -Electronics, 

200 Park Avenue South, New York, NY 10003 

0000PS! 
We ve noticed an error in the parts - 

placement diagrams that appeared in 
Januarys cover story Build This C- 
QUAM AM Stereo Converter." The 
part labeled 01 in Figs 7, 9. and 11 

should be labeled IC2 (the LM317LZ 
voltage regulator). Were sorry for any 
confusion that oversight might have 
caused. 

We also neglected to mention that 
C -QUAM is a registered trademark of 
Motorola. Inc. Our apologies -Editor 

CORRECTION 
This is in response to the brief item in the 

What's News" department of Radio -Elec- 
tronics for September 1983. The wnteup was 
accurate except for one very important point: 
Neither AT&T nor Motorola Corporation have 
posed any objections to Geostars FCC filing. 
In fact. Geostars filing has received over- 
whelming support. The one objection regis- 
tered was by a small Gulf Coast microwave - 
communications firm. whose markets would 
be placed in severe jeopardy by Geostar's 
technology 

I believe that the Motorola and AT&T objec- 
tions that you were referring to were directed 
at Mobilsat. which is a voice-communications 
system also under review by the FCC The 
New York Times published an article in which 
the author erroneously mixed public reaction 
to Geostar with that of Mobilsat. Perhaps the 
error in your wnteup was due to the misinfor- 
mation in that article. 

I would appreciate it very much if you would 
publish this correction, because such misin- 
formation could be injurious to Geostar. 
T. STEPHEN CHESTON, 
Vice President for Administration, 
Geostar Corp. 

TRANSIENT SUPPRESSOR 
I would like to comment on Herb Fried - 

man's fine article, "Build This Powerline Tran- 
sient Suppressor," in the September 1983 
Radio -Electronics Last spring. I realized 
my need for such a device and set about 
designing and building one. The design I 

came up with was very similar to Mr Fried - 
man's. There are, however. a few differences 
worth noting. 

Fuse F1 in Mr. Friedman's circuit is a 
failsafe device for the vanstor. and is a good 
idea: but it will not act as a protective fuse for 
the unit itself. or for any device plugged into it. 

A protective fuse must be adoed to the hot 
powerline entering the unit. Because the filter 
used (Radio Shack 273 -100) has a 5 -amp 
current rating. that fuse must be rated for 5 
amps or less. If your computer system re- 
quires more power, filters with a higher rating 
may be purchased from electronics supply 
houses. 

I built my unit completely inside a power 
strip. A heavy -duty. six- outlet. metal cabinet 
power strip was purchased. By removing two 
of the outlets (there are three standard AC 
household receptacles inside) there was 
enough room for all the components. It was a 
tight fit that required careful construction. but I 

was able to build it without any problems. 
Another difference in my design was that I 

placed the filter between the relay and the 
power outlets to filter any possible noise gen- 
erated by the relay coil. The net result was a 
compact. easy -to -mount power source that 
protected up to four computer components 
against all three powerline problems outlined 
in the article. 

The total cost for the unit was about 535 - 
quite a saving over the 5100 to 5200 charged 
for equivalent commercial suppressors. 
GARY E. WHITNEY 
Portland. OR 

WHICH IS RIGHT? 

In reference to page 45 of the November 
1983 Radio -Electronics, in the article, "Hi -Fi 
Sound Converter for Your TV", refer to page 
47, Fig 2. Resistor R18 is connected directly 
to the emitters of 01 and Q2 and R19 via C23. 

However. the printed -circuit board shows 
R18 and R19 (on page 48. Fig 4) both directly 
connected to 01 and 02's emitters. 

Please tell me which is correct -the sche- 
matic or the board. 
JAMES C. MORALL 
Baldwin. NY 

The parts- placement diagram is correct -but 
so is the schematic. To make both match. 
simply reverse the positions of R19 and C23 
on the schematic (For those of you who can't 
find R18, its the resistor labeled R13. right on 
top of R19.)- Editor. 

STAY AS YOU ARE 

Please add my name to the growing list of 
those who have elIher canceled or refused to 
renew their subscriptions to that electronics 
magazine which converted itself into just an- 
other trendy all- computer publication in 1982. 
Radio-Electronics is now the last remaining 
magazine that authoritatively covers all as- 
pects of electronics. I have benefited immea- 
surably for the past three decades from your 
fine instructional and construction articles, 

especially those on test instruments. Please 
please stay as you are now and have been it 
the past Viva Radio -Electronics' 
BERNARD J FINNEGAN 
Los Angeles, CA 

NOT PROPRIETARY 

I would like to point out an error involving 
our listing in your recent computer buying - 
guide issue (October 1983, Radio -Elec- 
tronics) 

The 16 -bit operating system listed (Z -DOS) 
is not proprietary, as indicated. Rather. it is our 
version of Microsofts MS -DOS. and thus is 
compatible with much of the software written 
for IBM. TI, and other system using MS -DOS 
or a variation. 
ROBERT L. WINTER 
Zenith Data Systems 

THE SANDCASTLE PULSE 

I just received your September 1983 issue 
of Radio-Electronics. and read in the "Ser- 
vice Questions section on page 99 a good 
question.' (What is a sandcastle generator 
and where did it get that name ") I think I have 
sort of an answer to it. 

The sandcastle pulse is a complex wave- 
form with a repetition rate of the horizontal 
frequency. It looks like the waveform shown in 
Fig. 1 -a. 

IOK 

2 -tK 

(,8k 

t, 

FIG. I 

The displacement of the upper part allows 
the separation of the burst signal. Sandcastle 
pulses are used in color -TV sets for the follow - 
ing purposes: (1) black -level clamping of lumi- 

,,rurnured on page 20 
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Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

NOT PROPRIETARY

especially those on test instruments . Please,
please stay as you are now and have been in
the past. Viva Rad io-Electronics !
BERNARD J. FINNEGAN
Los Angeles, CA
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The disp lacement of the upper part allows
the separation of the burst signal. Sandcastle
pulses are used in color-TV sets for the follow­
ing purposes: (1) black-level clamping of lumi-

continued 0 11 page 20

I would like to point out an error involvinq
our listing in your recent computer buying­
guide issue (October 1983, Radio-Elec­
t ronic s).

The 16-bit operating system listed (Z-DOS)
is not proprietary, as indicated . Rather, it is our
version of Microsoft's MS-DOS, and thus is
compatib le with much of the software written
for IBM, TI, and other system using MS-DOS
or a variation.
ROBERT L. WINTER
Zenith Data Systems

THE SANDCASTLE PULSE

I just received your September 1983 issue
of Radio-Electronics, and read in the "Ser­
vice Questions" section on page 99 a "good
question ." (What is a sandcast le generator
and where did it get that name?) I think I have
sort of an answer to it.

The sandcast le pulse is a complex wave­
form with a repetition rate of the horizontal
frequency. It looks like the waveform shown in
Fig. 1-a.

WHICH IS RIGHT?
In reference to page 45 of the November

1983 Radio-Elect ronics, in the article, "Hi-Fi
Sound Converter for Your TV", refer to page
47, Fig 2. Resistor R1 8 is connected directly
to the emitters of Q1and Q2 and R19via C23.

However, the printed-circuit board shows
R18 and R19 (on page 48, Fig 4) both directly
connected to Q1 and Q2's emitters.

Please tell me which is correct-the sche­
matic or the board.
JAMES C. MORALL
Baldwin , NY

The parts-placement diagram is correct-but
so is the schematic. To make both match,
simply reverse the positions of R19 and C23
on the schematic. (For those of you who can' t
find R18, it's the resistor labeled R13, right on
top of R19.)-Editor.

STAY AS YOU ARE

Please add my name to the growing list of
those who have either cance led or refused to
renew their subscriptions to that electron ics
magazine which converted itself into just an­
other trendy all-computer publicat ion in 1982.
Radio-Ele ctronics is now the last remaining
magazi ne that authoritatively covers all as­
pects of electronics. I have benefited immea­
surably for the past three decades from your
fine instructional and con struct ion artic les,

A protective fuse must be added to the hot
powerline entering the unit. Because the filter
used (Radio Shack 273-100) has a 5-amp
current rating, that fuse must be rated for 5
amps or less. lf your computer syste m re­
quires more power, filters with a higher rating
may be purchased from electronics supply
houses.

I built my unit completely inside a power
strip. A heavy-duty, six-outlet, metal cabinet
power strip was purchased . By removing two
of the outlets (there are three standard AC
household receptacles inside) there was
enough room for all the components. It was a
tight fit that required careful construction, but I
was able to build it without any problems.
Another difference in my des ign was that I
placed the filter between the relay and the
power outlets to filter any possible noise gen­
erated by the relay coil. The net result was a
compact, easy-to-mount power source that
protected up to four computer components
against all three powerline problems outlined
in the article .

The total cost for the unit was about $35­
quite a saving over the $100 to $200 charged
for equivalent commercial suppressors.
GARY E. WH ITNEY '
Portland, OR

OOOOPS!
We've noticed an error in the parts­

placement diagrams that appeared in
January's cover story "Build This C­
QUAM AM Stereo Converter." The
part labeled Q1 in Figs 7, 9, and 11
should be labeled IC2 (the LM317LZ
voltage regulator ). We're sorry for any
confusion that oversight might have
caused .

We also neglected to mention that
C-QUAM is a registered trademark of
Motorola , Inc. Our apologies.-Editor

TRANSIENT SUPPRESSOR
I would like to comment on Herb Fried­

man's fine article , "Build This Powerline Tran­
sient Suppressor," in the September 1983
Radio-Electronics . Last spr ing , I realized
my need for such a device and set about
designing and building one . The des ign I
came up with was very simi lar to Mr. Fried­
man's. There are, however, a few differences
worth noting.

Fuse F1 in Mr. Friedm an 's circu it is a
failsafe device for the varistor, and is a good
idea; but it will not act as a protective fuse for
the unit itself, or for any device plugged into it.

CORRECTION

This is in response to the brief item in the
"What's News" department of Radi o- Elec­
tronics for September 1983. The writeup was
accurate except for one very important point:
Neither AT&T nor Motorola Corporation have
posed any object ions to Geostar's FCC filing.
In fact , Geostar's filing has received over­
whelming support. The one objection regis­
tered was by a small Gulf Coast microwave­
communications firm, whose markets would
be placed in severe jeopardy by Geosta r's

. techno logy.
I believe that the Motorola and AT&T objec­

tions that you were referring to were directed
at Mobilsat, which is a voice-communications
system also under review by the FCC. The
New York Times published an article in which
the author erroneously mixed public reaction
to Geostar with that of Mobi lsat. Perhaps the
error in your writeup was due to the misinfor­
mation in that article .

I would appreciate it very much if you would
publish this correction, because such misin­
formation could be injurious to Geostar.
T. STEPHEN CHESTON,
Vice President for Administration,
Geostar Corp.

en
o
Z
o
a:
I­o
W
....J
W

o
o«
a:

10

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


THE POMONA PROMISE 
We provide the design engineer with the best 

"black boxes" made in this country. 
Or anywhere. 

That may seem like a tough 
promise to deliver on. But if you 
talk to the professionals of the 
electronics industry, you'll learn 
quickly and with great assurance 
that the "black boxes" designed 
and produced by ITT Pomona 
Electronics are looked upon as 
the best in the business. Bar none. 

The reason goes back to 
when we first introduced the idea 
of providing convenient con- 
tainers for special test circuits. We 
promised then that ours would be 
the best. And that's the way it's 
been. 

Since then our line has ex- 

panded to eleven different series 
to accommodate just about any 
component packaging require- 
ment you'll ever need. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 
All of our products are 

described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623 -3463 or 623 -6751. 

CIRCLE 73 ON FREE INFORMATION CARO 

TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A. /N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02 -735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

ITT Pomona Electronics 

THE POMONA PROMISE
We provide the design engineer with the best

"black boxes" made in this country
Or anywhere.

That may seem like a tough
promise to deliver on. But if you
talk to the professionals of the
electronics industry, you'll learn
quickly and with great assurance
~!:;:;.t the "black boxes" designed
and produced by ITT Pomona
Electronics are looked upon as
the best in the business. Bar none.

The reason goes back to
when we first introduced the idea
of providing convenient con­
tainers for special test circuits. We
promised then that ours would be
the best. And that's the way it's
been.

Since then our line has ex-

panded to eleven different series
to accommodate just about any
component packaging require­
ment you'll ever need.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex­
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That's a promise.
All of our products are

described and illustrated in our
General Catalog, and it's free. Just
call (714) 623-3463 or 623-6751.

CIRCLE 73 ON FREE INFORMATION CARD

TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi­
sion of ITT Corporation, 1500 E.
Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A.lN.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735­
6094.

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics
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- 
PHILIPS KEITHLEY WESTONNon -Linear Systems 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch- Hold" 
Function 

4' -z DIGIT 

MULTIMETERS 

'349DO 

ijK PRf CISIOh 

MODEL 
8060A 

12900 
WE CARRY A FULL 
LINE OF FLUKE 
MULTIMETERS. 
IN STOCK NOW 

FLUKE 
Frequency measuements to 
200KHz 

measurements 
Basic dc accuracy 0.4 ° °; 10, V. 
10 nA and 10 mi. j sensitivity 
Relative measurements 
True RMS 
High-speed Beeper 

POWER SUPPLIES 

'29995 M OEL 
Isolated O-50VDC. continuously 
variable; 0-2A in four ranges 
Fully automatic shutdown. 
adjustable current limit 
Perfect for solid state servicing 

'329" MODEL 1650 

Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5VDC. 5A 
Two 0 to 25VDC outputs at 0.5A 
Fully automatic, current-limited 
overload protection 

FUNCTION GENERATORS 

MODEL 
3020 

18995 
Sine. square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz In six ranges 
Push button range and function 
selection 
Typical sine wave distortion 
under 0.5 °° from 1 Hz to 100kHz 

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 Mil 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

2000+ Hour Battery Life w/ Power Down "Sleep 
Mode' New Test Leads VDE & UL Approval 

$99°° 

75 

0.5% Accuracy 
Manual or 
Autorange 
10A +300mA 
Range 
Beeper 

¡KPRfCISION 
INDUSTRIAL 

TRANSISTOR 
TESTER 

$8500 

73 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

100MHz Dual Time 

BASE SCOPE MODEL 
1570 

I 

.0 

lb.:: .' .,., 
'199" cnnG 00 

MODEL 
5208 

Now with HI LO Drive 

Works in- circuit when 
others won't 
Identifies all three tran- 
sistor leads 

Random lead connection 
Audibly and visually in- 
dicates GOOD transistor 

'31995 11101151 

SWEEP FUNCTION 
Four instruments in one package - sweep generator, Junction 
generator, pulse generator. tone - 

burst generator 
Covers 0.02Hz-2MHz 
1000:1 tuning range 
Low distortion high-accuracy 
outputs 

MODEL 830 

NICE DOES NOT 

INCLUDE PROBES 

1mV /division sensitivity to 70 
MHz 
500,u Vidivision cascade 
sensitivity 
Four-input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

CAPACITANCE METERS 

519995 '15995 

Automatically mea- 
sures capacitance 
from 0.1pF to 200mF 

0.1pF resolution 
0.2 °° basic 
accuracy 

MODEL 820 

Resolves to 0.1pF 

4 digit easy -to -read 
LED display 
Fuse protected 
against charged 
capacitors 

3'2 digit LCD display Overrange indication 

LEADER

73

• 0.7% Accuracy
• Autorange Only
• 10 Amp Only

PRICE OOES NOT
INCLUOE PROBES

• 1mY/division sensi tivity to 70
MHz

• 500 J.L V/divis ion cascade
sensitivity

• Four-inpu t operation provides
tr igger view on 4 separate inputs

• Alternate time base operation
• Switching power supply delivers

best efficiency and regulation at
lowest weight

75

MULTIMETERS-&=~~

FLUKE~
SERIES

• 0.5% Accuracy
• Manual or

Autorange
• 10A + 300 rnA

Range
• Beeper

MODEL
5208

• Now with HIILO Drive

• Works In-circuit when
others won 't

• Identifies all three tran­
sistor leads

• Random lead connection

• Audibly and visually In­
dicates GOOD transistor

• Analog Display • Rotary Knob • Volts AC &
DC • Resistance to • 32 Mil· 10 Amps • Diode
Test • 3200 Counts • Fast Autoranging • Function
Annunciators in Display. Power-Up Self Test
• 2000+ Hour Battery Life wI Power Down "Sleep
Mode" • New Test Leads • VDE & UL Approval

DfY4·,»M,-
OM¥a •••U INDUSTRIAL

TRANSISTOR
TESTER

$199 95

MODEL 1650

~~ .
<'

e Non-linear Systems

WE CARRY A FULL
LINE OF FLUKE
MULTI·METERS.
IN STOCK NOW

• Frequency measuements to
200KHz

• dB measurements
• Basic de accuracy 0.4% ; 10p..V,

10 nA and 10 mn sensitivity
• Relative measurements
• True RMS
• Hlgh·speed Beeper

• Functions as three separate
supplies

• Exclusive tracking circuit
• Fixed output 5VDC, SA
• Two 0 to 25VDC outputs at 0.5A
• Fully automatic, current·limlted

overload protection

• 0.3% Accuracy
• Manual or

Autorange
• 10A + rnA Range

• Beeper
• "Touch-Hold"

Function

77

MODEL
1601

MODEL
8060A

POWER SUPPLIES

4% DIGIT
MULTIMETERS

$29995

• Isolated 0·50VDC, continuously
variable; 0·2A In four ranges

• Fully automatic shutdown,
adjustable current limit

• Perfect for solid state servicing

:1(PRE CISION

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-to-read
LED display

• Fuse protected
against charged
capacitors

• Overrange indication

CAPACITANCE METERS

$199 95

MODEL 830

• Automatically mea­
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2% basic
accuracy

• 3% digit LCD display

FUNCTION GENERATORS

MODEL $319 95
3020

SWEEP FUNCTION
• Four Instruments in one package

- sweep generator, function
generator, pulse generator, tone­
burst generator

• Covers 0.02Hz·2MHz
• 1000:1 tuning range
• Low·dlstortlon hlgh·accuracy

outputs

• Sine, square and triangle output
• Variable and fixed TTL outputs
• 0.1 Hz to 1MHz In six ranges
• Push button range and function

selection
• Typical sine wave distortion

under 0.5% from 1 Hz to 100kHz
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HITACHI 
tDATAPRECISION TRIPLETT 

LFLUKE AWS 

BECKMAN'S CIRCUITMATE - 

ALL UNDER $100 
AVAILABLE NOW.... 

'64 95 
Circuitmate DM -40 - 
31/2-digit multimeter; 
0.8% Vdc accuracy, 

diode lest, auto- 
polarity, auto-zero, 

auto -decimal 

Circuitmate DM 20- 
3'/,- digit, pocket -size 
multimeter; 0.8% Vdc 
accuracy, diode test, 

hFE test, conductance. 
10 amps AC and DC 

ranges. auto-polarity 
auto -zero, auto - 

decimal 

'79" 
Circuitmate DM-25- 
31/2 digit, pocket -size 
multimeter; 0.5% Vac 
accuracy, diode test. 

apacitance. continuity 
beeper, conductance. 

10 amps AC and DC 
ranges, auto-polarity, 

auto-zero, auto - 
decimal 

:14K PRI CItilU1 

i 

70 MHz Dual Time 
BASE SCOPE 

rr lidi PR10E DOES 

NOT INCLUDE 
PROBES 

s1,595 00 

MODEL 1590 

1mV /division sensitivity to 100MHz 
500 V /division cascade sensitivity 
2ns/division sweep rate with 10x 
magnifier 
Four -input operation provides trigger 
views or four separate inputs 
Selectable 1Mltor 50f /inputs 
Alternate timebase operation 
20MHz bandwidth limiter for best view of 
low frequency signals 
Lighted function pushbuttons employing 
electronic switching with non -volatile RAM 
memory 
Switching power supply delivers best 
efficiency and regulation at lowest weight 
Selectable frequencies for chop operation 

$69 95 

$8995 
Circuitmate DM 45 - 

3'/2 -digit multimeter; 
0.5% Vdc accuracy, 

diode test,continuity 
beeper, 10 amps AC 

and DC ranges, auto- 
zero, auto -polarity, 

auto -decimal 

HICKOK VIZ maw 

The DM73 is the smallest digital 
multimeter on the market. Its 

probe -style design makes it ideal 
for taking measurements in hard - 

to-reach test areas 

$76 95 

The DM 77 gives you 
the convenience of 

autoranging plus 10 
amps ac /dc 

measurement 
capability. You simply 

select the function 
you want, and the 

DM 77 automatically 
sets the required 

range. 

$6395 
Small Size 
Complete 
Autoranging 

"Touch Hold" 
Audible 
continuity 
checking 

TOLL FREE HOT LINE 

800 -223 -0474 
26 WEST 46th STREET NEW YORK. N Y 1003t 

212.730.7030 

MEE 

FROM THE BEST SOURCE FOR OSCILLOSCOPE 
PROBES AND DMM /VOM TEST LEAD SETS 

Low Cost 
High Quality 
Excellent 
Performance 
Slender, 
Flexible Cable 
Wide Range of 
Choice 

MODEL SP100 

$3995 
EACH 

Switchable X1 and X10 
Attenuation Factor 
100 MHz Bandwidth 

TEST 
Your Pro i ie 

PROBES, INC.' Specialists 

Circle Reader Service 7 for more information 

THE TEST EQUIPMENT SPECIALISTS 

ADVANC 
ELECTRONIC 

@HITACHI
~_1:>ATAPRECISION TRIPLETT

IF L UKEI HICKOK VIZ IIU

$63 95

·Smail Size
·Complete

Autoranging
·"Touch Hold"
·Audible
continuity
checking

$76 95

The DM 77 gives you
the convenience of

autoranging plus 10
amps ac/dc

measurement
capability. You simply

select the functi on
you want, and the

DM 77 automat ically
sets the required

range.

The DM73 is the smallest dig ita l
mult imete r on the market. Its

probe-style design makes it ideal
for taking measurements In hard­

to-reach test areas.

TEST ITf l! Your Pro ePROBES,INC. Specialists

• Switc hable X1 and X10
Atlenuation Factor

• 100 MHz Bandwidth

Circle Reader Service 7 for more information

• Low Cost
• High Quality
• Excell ent

Performance
• Slender ,

Flexib le Cable
• Wide Range of

Choice

MODEL SP100

53995
•

$69 95

Circul tmate DM 45 ­
3V.-digi t mullimeter;
0.5% Vdc accuracy,

diode test,conti nuity
beeper, 10 amps AC

and DC ranges, auto­
zero, auto-polarity,

auto-decimal

Ci rcuit mate DM-40 ­
3% -digit mult imeter;
0.8% Vdc accuracy,

diode test, auto­
polarit y, auto-zero,

auto-deci mal

70 MHz Dual Time
BASE SCOPE

$79 95

$64 95

Circ uitmate DM 20­
3%- digit, pocket-size

mu llimeter; 0.8% Vdc
accuracy, diode test,

hFE test , conductance,
10 amps AC and DC
ranges, auto -polarity

auto-zero, auto­
dec imal

Ci rcuit mate DM-25­
3% dig it, pocket-size
multimeter; 0.5% Vac ....-liiiiiiii~
accu racy, diode test,

capacitance, conti nuity
beeper, conductance,
10 amps AC and DC

ranges, auto-polarity,
auto-zero, auto-

dec ima l

MODEL 1590
• 1mY/division sensitivity to 100MHz
• 500 V/division cascade sensitivity
• 2ns/divis ion sweep rate with 10 x

magnif ier
• Four-input operat ion provides trigger

views or four separate inputs
• Selectable 1Mflor 500inputs
• Alternate timebase operat ion
• 20MHz bandw idth limiter for best view of

low frequency signals
• Lighted function pushbuttons employing

electronic switching with non-volatile RAM
memory

• Swi tching power supp ly delivers best
efficiency and regulation at lowest weight

• Selectable frequencies for chop operation

~VAILABLE NOW. . .

:1<. PRE C/SI(}!'V

BECKMAN'S CIRCUITMATE ®

~LL UNDER $100

TOLL FREE HOT LINE

800-223-0474
. 26 WEST 46th STREET. NEW YORK. NY. 10036

212- 730-7030

THE TEST EQUIPMENT SPECIALISTS

ADVANC.......,...
'---- LECTRONIC
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-.- PHILIPS KEITHLEY 
WEBTON 17 Non-Len.r Sytrn 

1.1 

*HITACHI 

6 .0 . 
11 

V -222 

HI- PERFORMANCE 
PORTABLE 
OSCILLOSCOPES 
ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 

BM= LEADER 

V-422 $599 95 

DC to 40 MHz, 
1mV /div, dual- trace, 
DC offset function 

A.W. SPERRY AUTO RANGING 
MULTI- METERS. 

THE RELIABLE ONES. 

DM-6500 

$7495 
Resistance 

DC Volts 
RANGE ACCURACY 

200mV 210.5% rda 4dt 
2V 

20V 2 p.7% RV 4d) 
200V 

1000V (i% rda 401 

AC Volts 
RANGE ACCURACY 

40.300 Hz 
2v 

20v 
200V 

211% r0g 00) 

600V 2(1 2% rea cae 

DC Current 
RANGE ACCURACY 

200mA 2(1 5% reo 401 
10A :II 7% roa 4e) 

AC Current 

RANGE 
ACCURACY 

10.500 Hz 

200mA 212% ran 001 
tOA 2(2.2% rda Be) 

RANGE ACCURACY SHORT CIRCUIT 
CURRENT (approx.) 

200 Hi 1 5mA Lo - 
26 2 (0 (1% rdg Sd) MI 200 A 150.A 

20K t (1 % reg 100) Lo 30A 15.A 
2006 304 

200011 r 12% reg 1001 A Ó A 

V-222 $499 95 
DC to 20 MHz, 
1 mV /div, dual- trace, 
DC off. func., Alt. 
magnify function 

V-212 $439 95 
DC to 20 MHz, 
1mV /div, dual -trace 

1 ,249 ss 
V-1050F 
100 MHz Quad Trace 
w /delay sweep 

V -650 F9 
60 MHz Dual Trace 
w /delay sweep 

39 95 

PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 

2 YEAR NO NONSENSE AWS 
GUARANTEE NST UN iet 

RANGES 

DC VOLTS 

DM-6590 

RANGE ACCURACY 
2V 2 0.5% rdp 2 4 dpt 

20V t 0.7% nip 2 4 dot 
200V 
500V 2 1.0ßs rdp 2 4 dpt 

AC VOLTS 
RANGE ACCURACY 

2V 
20V 

2 10% rdg 184g t 
200V 
500V 

aÓ 

RESISTANCE 

RANGE ACCURACY 
2Kí2 

2060 20.7% rdo :4 dpt 
200KÍÌ 

2000KR 21.2% rdg t 4 dot 

! 

We don't just take 
orders. we ship them 
Advance Electronics 

endeavors to keep everything 
we advertise in stock for 

immediate delivery. 

V1SA : 

YprtMrp 4 Vies shipped wlthln 24 Mun. 
Bonk chocks or t4orwy Orden shipped wItNn 24 Murs. 

Personal checks - pusse allow 3 weeks for chock to clear. 

All prices plue shipping charges Meese call for appropriate 
charges. Us. our toll tree rumbs. 
New Vert State rssWsnts add spproprtats sales is 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ou.ntMNs on limited 

6J PHILIPS lDill"i1 WESTON CD Non-L1ne.r Systems ~ BJl11!1JJ!IfJ/I LEADER

V.650F$939 95
60 MHz Dual Trace
w/delay sweep

$1 249 95,
V·1050F
100MHz Quad Trace
w/delay sweep

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN
CONTINENTAL U.S.

$499 95
V·222
DC to 20 MHz,
1mV/div, dual-trace,
DC off. func., Alt.
magnify function

V.212 $439 95

DC to 20 MHz,
1mV/div, dual-trace

RANGE ACCURACY
2V ±0.5% ,dg ±4 dgt

20V
± 0.7% rdg ±4 dgt

200V
flXJv ± 1.0 % rdg ± 4 dgt

RANGES

DC VOLTS

~HITACHI

$599 95
V·422
DC to 40 MHz,
1mV/div, dual-trace,
DC offset function

AC Volts

RANGE ACCURACY

200mA :I: 11 .5 '10 roo + 4<1\
10A :1:(1.7'10 ,do +4d)

RANG E ACCURACY
40.<;00 1-1,

2V
20V :!: (1'10 'dg + 8d)

200V
600V :1:(1.2'10 reo + 8d

DC Volts

RANGE ACCURACY
40·500 Hz

200mA :I: 12'10 'do + 8d)
lOA :I: (2.2'10 'dg + 8d)

AC Curren t

DC Current

RANGE ACCURACY

200mV ..,10.5'10 rdc + 4d
2V

20V :I: (0.7'10 'dg + 4d)
200V

lOOOV + 1'10 ,do + 4d)

AWS 0 ... 6500

Resistance

DM-6500

1$7495
1

V·222

HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES
ALL FEATURE 6" RECTANGULAR CRT
Full 2 year parts & labor warranty.

A.W. SPERRY AUTO RANGING
MULTI-METERS.

THE RELIABLE ONES.
2 YEAR NO NONSENSE AWS

GUARANTEE A.W.SPERRY
INSTRUMENTS INC

RANGE ACC URACY SHORT CI RC UIT
CURRENT (approx.)

~ Hi 1.5mA Lo -
2K :!: (0.8'10 rdg + 5d) Hi 300.A 1SO. A

-----wK :!: (1'10 'd g + 10d) Lo 30uA 15uA
----woK 3uA 1.5uA

2000K + (2'10 ' do + 10d) O.3. A 0.1S. A

AC VOLTS
RANGE ACCURACY

2v
20V

± 1.0% rdg ± 8 dgt
200v
flXJV

RESISTANCE
RANGE ACCURACY

2Kn
20 Kn ± 0.7% rdg ± 4 dgt

200 Kn
2000Kn ± 1.2 % ,dg ± 4 dgt

We don't just take
orders, we ship them

• Maatercharge. VI.. ahlpped wtthln 24 hours .

• Bank cIMcka or Money Orders ahlpped wtthln 24 hours.

• Personal chec:ka - please allow 3 WMka for check 10 c"'r.

• All prlcea plua ahlpplng cha rges. Pl.... call lor appropriate
charges. U.. our loillree number.

• New York SlIlte ...ldenla edd approprleta ..... tax.

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

QuIIntltlea a.. limited
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HITACHI 
DATA PRECISION TRIPLETT 

FLUKE 

eeuwecnre i so .40= , 

1150111111101MNIF 

V-151F 

tó 

EATURES 
1mV /div high sensitivity design. Effective for 
measurement of weak signals. 
Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 
vertical signals. 
Delayed sweep function with one touch control 
10 x magnification. 
Trace rotation system for easily adjusting trace 
inclination caused by terrestrial magnetism. 
Fine adjusting click positioning function enhances 
measuring efficiency. 
Signal output: Vertical output terminal to 
Frequency Counter, etc. 
Z axis input provided - possible to use as CRT 
display. 
One touch shifting of waveform slopes for easy 
observation of rise and fall of waves. 

e & ! 

e ! 
o i', 

il L1 Lit ' 

MODEL 302F 

DUAL TRACE 
W.IDELAY 

All HITACHI Oscilloscopes 
feature 2 year parts & labor 
warranty. 

HITACHI 
30 MHz 
SCOPE 
$549 95 

Price does not include 
probes. Probes $50. a pair 
when purchased with 
scope. $15. shipping 
within continental U.S. 

r 
. HOT LINE 

800-223-0474 
y TOLL 

212-730-7030 
L WEST 46th STREET, NEW YORK. N.Y. 10036 ELECTRONICS- 26 

. = 

HITACHI 

15 MHz 
TRIGGERED SCOPE 

HICKOK VIZ IIÑA 

$32995 

QUANTITIES ARE LIMITED 

SPECIFICATIONS 
Vertical Def 
s.nsrtntty 

Bandwidth 

Rise Tim 
Signai ()nay Luse 
M.n Input Voltage 
Input Coupling 
Input Imp.danc 
Operating Mods. 
X Y Openatron 

S.nsrtivity 

Phase D.ff. nc. 
X Bandwidth 

Dynamic Rang. 
VrlocI Output 
Output Voltage 
Bandwidth 
Output Imp.d.nc 

Honzont.l Odl.ctron 
Triggs Modes 
Trigger Source 
Timmer Coupling 
TV Sync 

Internal 
E chinai 

Trigger Sensrtorty 

AUTO Low Bandwidth 
Trigg*. Slope 
External Trigger Input 

Swoop Tm. 

Sweep Trm.Magnd..r 
Ma. Sweep Time 

Amplitude CafiMeaor 
Waveform 
V oflag. 
power Repu verrsents 

5mV /div to 5V /do t5 %. 10 calibrated steps 
1mV /do to 1V /do t6% 
(When using x5 amplof ow) 
Uncalrbrated continuous control between 
steps 1 < 2 5 locovded with click pontoonrrtg 
function/ 
DC to 15MHz. -30B fat 4 dol 
DC to 7MHz. -3dB tat 4 OM 
(When using x5 amplilrer) 
24ns. (fa x5) 7Ons tip 

600V p 9 a 300V (DC AC peek at 1k H:I 
AC. GND. DC 
Direct 1M ohm. approx 30pF 
Single trace 
External trigger Input X airs. 
Von tical Input Y axis 
X axis apoco. 200.nV /do 
V moo same as Vertical input 
DC to 10kHz within 3 
DC to 500tH :. -3iB 
4 do a more 

20mV /div a more Itermrnated into 50(11 
50H: to 5MHz. -3dB 
Approx 50(1 

AUTO. NORM, TV 1.). TV ( -) 
LINE. EXT 
AC 
TV sync separation circuit 
1 div a mono IV sync sepal) 
1 Vp-p on mae IV sync none) 

Frequent Internal Extenif 
20H: to 2MIH: 0 5dry 200rnV 

2 to 15M/1: 1 5dw BOOrnV 
30Hz 

Input impedance apOsox IM ohm. 
300E on less 
Max input voltage 100V 
(DC AC Paoli at 1kHz) 
0 2ns/do to 0 2s/do t 5% 
19 calibrated steps 
Uncalibrated continuous control between 
steps I < 2 5 (ocovded wren click positioning 
function) 
10 tomes It7%I 
IOO s/do 120ns/do and 50ns/cloy not 
calibrated) 

Oimions 
Weight 

Appro 1kHz t 10% Itypl. iOuw. wane 
05V 25% 

100/120/220/240V .10% 
50 to 60Hz approx. 40W 
Apoco. 275(W) x 190(H) c 400101 mm 

Approx. 6 5kg 

Price does not include probe. Probe $20. when 
purchased with oscilloscope. 
Full 2 year parts & labor warranty. 

WE CARRY A FULL LINE OF HITACHI 
OSCILLOSCOPES 

THE TEST EQUIPMENT SPECIALISTS ADVArvc 

@HITACHI
_DATA PRECISION TRIPLETT

IFLUKEI HICKOK VIZ "an

'EATURES
1mV/div high sensitivity design. Effective for
measurement of weak signals.
Employs TV sync separator circuitry with one
touch synchronization of both TV horizontal and
vertical signals.
Delayed sweep function with one touch control
10 x magnification.
Trace rotation system for easily adjusting trace
inclination caused by terrestrial magnetism.
Fine adjusting click positioning function enhances
measuring efficiency.
Signal output: Vertical output terminal to
Frequency Counter, etc.

. Z axis input provided - possible to use as CRT
display.

, One touch shifting of waveform slopes for easy
observation of rise and fall of waves.

95

Price does not include probe. Probe $20. when
purchased with oscilloscope.
Full 2 year parts & labor warranty.

WE CARRY A FULL LINE OF HITACHI
OSCILLOSCOPES

Vertical Deflection
Sen sitivi ty 5mV/div to 5V/div ±5%, 10 calibr ated steps

1mV/d iv to l V/div ±6%
(When using x5 amp lif ier)
Uncali brated conti nuo us co ntrol between
st eps 1: < 2.5 (p rovid ed wit h click -posl ticni nq
func t io n )

Bandwidth DC to 15MH z, -3dB lat 4 div)
DC to 7M Hz, - 3d B (at 4 d iv)
(When using x5 amplifier)

Rise Tim e 24ns , lIor x5) 70ns typ
Sign al Delay Line -
Max. Input Vol tage 600Vp ·p or 300V IDC + AC peak . at 1k Hz)
Input Coupling AC . GND. DC
Input Impedan ce Direct 1M ohm, appr ox . 30pF
Operating Mod es Single-trace
X·Y Operation Exte rna l t rigger Inpu t : X axis,

Ve rtica l Input : Y axis
Sen sitivity X a xis: approx . 200mV/d iv.

Y axis : same as Ve rt ica l input
Phase Diff erence DC to 10kHz within 3°
X Bandwidth DC to 500kHz. - 3d B

Dyn am ic Range 4 div or mor e
Vert ical Output

Output Voltage 20mV/dill or mo re (te rmi nated int o SOn)
Bandwidth 50 Hz to 5MHz. -3dB
Output Impedance Approx . 50fl

Horizontal Deflection
T rigger Modes A UTO. NORM . TV 1+1. TV H
Tr igger Sou rce LINE . EXT
Trigger Coupling AC
TV Sync TV sy nc-separat ion circuit

Internal 1 div or more (V sy nc-signal)
Ext ern al 1Vp-p or more (V sy nc-signa l)

Trigger Sen sitiv ity I Frequency I Internal I External I
I 20Hz to 2MHz I O.5di v 1 200m V I
I 2 to 15MHz I l.5div 1800 mV I

AUTO Lo w Band width 30Hz
Trigger Slope •
External Trigger Input Inpu t impedance : app rox . 1¥ ohm,

30pF or less
Max. input vo ltage : 100V
IDC + A C peak at 1kHz )

Sweep Time 0 .2/Ls/div to 0 .2s/d iv. ±5%
19 ca librat ed ste ps
Unca librat ed co nt inuou s co nt ro l between
steps 1 : < 2.5 (provided w ith click -positioni ng
fun ction)

Sweep Time Magnifier 10 times (±7%1
Max. Sweep Tim e 100ns/d iv 120n s/div and 50ns/d iv. no t

calibrated)
Amplitude Calibr ator
Wavefo rm Approx . 1kHz ±10% (tv o). sq uare wave
Voltage 0 .5V ±5%
Po wer Requirements 100/120/ 220/ 240V . 10%

50 to 60 Hz, app ro x . 40W
Dim ension s Ap prox. 275(WI x 1901H) x 400101 mm

Weigh' Appro x. 8 .5kg

@HITACHI

15 MHz
TRIGGERED SCOPE

QUANTITIES ARE LIMITED

SPECIFICATIONS

~ I l
-

HITACHI
30 MHz
SCOPE

Price does not include
probes. Probes $50. a pair
when purchased with
scope. $15. shipping
within cont inental U.S.

V-151F

MODEL 302F

DUALTRACE
WIDELAY

All HITACHI Oscilloscopes
feature 2 year parts & labor
warranty.

-
THE TEST EaUIPMENT SPECIALISTS

ADVA NC-..r""
L.-....- ELECTRONIC

• E HOi LlNE
iOL

L FRE 0474

I

=:EI 800-223- 212 -7307030

26 WEST 46th STREET, NEW YORK. N.Y. 10036
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Only NRI Gives You This Kind of training 
and Equipment. 

Only NRI Gives You So Much Professiona 
Preparation For a TV/Audio/Video 

Servicing Career. 

Build this 25" Heath/Zenith Color TV with 112 
channel tuning system, infrared remote control, 
advanced sound system, and in -set space phone. 

Get complete, thorough instruction 
in the theory, servicing, and repair of 
TV, VCR, video disc players, audio 
equipment, AM /FM receivers, an- 
tenna systems, home video cameras, 

projection TV, 
and more with 
65 easy-to- 
digest, bite - 
size lessons. 

See servicing techniques demon- 
strated in close -up detail. Graphic 
presentations make theory and sys- 
tems come alive on NRI Action Vid- 
eotapes covering VCRs, disc players, 
and TVs. 

Perform challenging state -of- 
the -art electronic experiments 
and demonstrations using your 
NRI Discovery Labs. 

Learn how to diagnose prob- 
lems using a professional 
3%-digit digital multi meter. 
Exclusive NRI Action Audio in- 
structions talk you through its 
complete operation and use. 

Learn servicing an 
adjustment tech- 
niques with this 
6 -hour, remote con 
trol videocassette 
recorder you get as 
part of your trainir 

Only NRI Gives You This Kind of Traininm
. and Equipment.

Only NRI Gives You So Much Professiona
Preparation For alV/AudiolVideo

Servicing Career.

Learn servicing am
adjustment tech­
niques with this
6-hour, remote con­
trol videocassette
recorder you get as
part of your trainin

Get complete, thorough instruction
in the theory, servicing, and repair of
TV, VCR, video disc players, audio
equipment, AM/FM receivers, an­
tenna systems, home video cameras,

projection TV,
and more with
65 easy-to­
digest, bite­
size lessons.

Learn how to diagnose prob­
lems using a professional
3Y.!-digit digital multimeter.
Exclusive NRI Action Audio in­
structions talk you through its
complete operation and use.

Perform challenging state-of­
the-art electronic experiments
and demonstrations using your
NRI Discovery Lab®.

See servicing techniques demon­
strated in close-up detail. Graphic
presentations make theory and sys­
tems come alive on NRI Action Vid­
eotapes covering VCRs, disc players,
and TVs.

Build this 25" Heath/Zenith Color TV with 112
channel tuning system, infrared remote control,
advanced sound system, and in-set space phone.
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Only NRI gives you so much prac- 
.cal training with equipment you 
barn on and keep. You learn by do- 
lg. That's the way to make it inter - 
sting, that's the way to make it 
njoyable, that's the way to get the 
ands -on experience and know -how 
ou need. 

Hands -On Training For 
Real Bench Experience 

and Priceless 
Confidence 

You start with experiments and 
emonstrations on the unique NRI 
)iscovery Lab. You learn basic cir- 
uit wiring and soldering tech - 
Liques, and then quickly move on to 
nore advanced concepts as you come 
o understand electronic theory, 
olid -state devices, digital systems, 
end microprocessors. You learn by 
tctually building and observing the 
tction of circuitry you'll be working 
vith in real -life situations. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illustrated 
essons, you get NRI's Action Audio 
:assette to "talk" you through the 
Ise and operation of the professional 
ligital multimeter you receive as 
)art of your equipment. Even more 
?xciting are your NRI Action Video - 
:assettes... videotaped lessons that 
¡how you graphic presentations of 
?lectronic systems, vivid closeups of 
' ervicing techniques and profes- 

sional "shortcuts" to study and 
replay as often as you want. 

You Get TV, VCR, 
DMM and More 

Equipment 
TO Keep 

You also build your own 
25" Heath/Zenith color 
TV, a state -of -the -art unit 
that includes infrared 

remote control, a Time Control Pro- 
grammer, and the incredible Ad- 
vanced Space Phone that lets you 
telephone from your chair. Using the 
videocassette recorder that's in- 
cluded as part of your training, you 
learn how to adjust, service and re- 

pair these fast -selling units. Your 
front -loading VCR features up to 
6 -hour recording capacity, remote 
control, and programmable touch - 
button tuning. 

The digital multimeter you re- 
ceive is a truly professional instru- 
ment. You use it in the experiments 
throughout your course and as a key 
servicing tool on the job. Using the 
meter along with the NRI Discovery 
Lab, you'll learn how to measure 
voltage, current and resistance and 
how to diagnose all types of servic- 
ing problems. 

Advanced 
Systems 
Demand 
Advanced 
Technicians 
for Service 
and Maintenance 

The art of TV /Audio, Video servic- 
ing has taken quantum leaps into 
the future. Now, successful techni- 
cians must understand advanced 
concepts like digital control, elec- 
tronic tuning, laser video discs, 
microprocessors, and more. NRI 
gives you the training you need for 
success ...state-of-the-art concepts 
and practical, hands -on experience 
working with the kind of 
equipment you'll en- 
counter on the job. 

7 Decades of 
Teaching 

Electronics 
Skills 

At Home 
NRI is the oldest. 

largest, and most 
successful school 
of its kind in 
the world. It has pioneered and re- 
fined the teaching techniques that 
make learning at home the NRI way 

one of the most economical and effec- 
tive methods ever conceived. You 
learn at your convenience as a class 
of one, backed by skilled NRI in- 
structors and carefully designed les- 
sons that take you a step at a time 
toward your goal. No time away 
from your job, no night school grind, 
no classroom pressures. Yet your 
training is thorough and complete, 
with a foundation of hands -on ex- 
perience unequalled by any other 
training organization. 

Send For Free 
Catalog 

Covering 12 
Electronics 

Courses 
Our 104 -page catalog gives you all 

the details. In it, you'll find a sum- 
mary description of every lesson, 
and photos and specifications for 
every item of equipment included in 
your course. You'll also learn about 
other fascinating career opportuni- 
ties in the world of electronics... 
Microcomputers, Industrial Elec- 
tronics including robotics, Commu- 
nications, and more. 

Mail the postage -paid card today 
for your free copy. See how com- 
pletely and how thoroughly NRI gets 

you started on your 
tomorrow 

today. 

DIRI 

NRI SCHOOL OF 
ELECTRONICS 

McGraw -Hill Continuing 
Education Center 

VI: 3939 Wisconsin Avenue 

I I 

I ` Washington, DC 20016 
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NRI SCHOOL OF
ELECTRONICS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DC 20016

Send For Free
catalog

covering 12
Electronics

Courses
Our 104-page catalog gives you all

the details. In it, you'll find a sum­
mary description of every lesson,
and photos and specifications for
every item of equipment included in
your course. You'll also learn about
other fascinating career opportuni­
ties in the world of electronics . . .
Microcomputers, Industrial Elec­
tronics including robotics, Commu­
nications, and more.

Mail the postage-paid card today
for your free copy. See how com­
pletely and how thoroughly NRI gets

you started on your
tomorrow

today.

one of the most economical and effec­
tive methods ever conceived. You
learn at your convenience as a class
of one , backed by skilled NRI in­
structors and carefully designed les­
sons that take you a step at a time
toward your goal. No time away
from your job, no night school grind,
no classroom pressures. Yet your
training is thorough and complete,
with a foundation of hands-on ex­
perience unequalled by any other
training organization.

7 Decadesof
Teaching

Electronics
Skills

At Home
NRI is the oldest,

largest, and most
successful school
of its kind in
the world. It has pioneered and re­
fined the teaching techniques that
make learning at home the NRI way

Advanced
Systems
Demand
Advanced ,
Technicians
for Service
and Maintenance

The art of TV/Audio/Video servic­
ing has taken quantum leaps into
the future . Now, successful techni­
cians must understand advanced
concepts like digital control, elec­
tronic tuning, laser video discs,
microprocessors, and more. NRI
gives you the training you need for
success . .. state-of-the-art concepts
and practical, hands-on experience
working with the kind of
equipment you'll en­
counter on the job .

pair these fast-selling units. Your
front-loading VCR features up to
6-hour recording capacity, remote
control, and programmable touch­
button tuning.

The digital multimeter you re­
ceive is a truly professional instru­
ment. You use it in the experiments
throughout your course and as a key
servicing tool on the job. Using the
meter along with the NRI Discovery
Lab, you'll learn how to measure
voltage, current and resistance and
how to diagnose all types of servic­
ing problems.

Only NRI gives you so much prac­
ica l training with equipment you
earn on and keep. You learn by do­
19. That's the way to make it inter­
sting, that's the way to make it
njoyable, that's the way to get the
.ands-on experience and know-how
ou need.

Hands-On n-aining For
IlealBench Experience

and Priceless
Confidence

You start with experiments and
.emonstrat ions on the unique NRI
)iscovery Lab. You learn basic cir­
uit wiring and soldering tech­
riques, and then quickly move on to
nore advanced concepts as you come
o understand electronic theory,
olid-state devices, digital systems,
md microprocessors. You learn by
ictually building and observing the
iction of circuitry you'll be working
'lith in real-life situations.

Exclusive NRI n-aining
On Videotape

In addition to profusely illustrated
essons, you get NRI's Action Audio
.assette to "talk" you through the
rse and operation ofthe professional
ligital multimeter you receive as
rart of your equipment. Even more
exciting are your NRI Action Video­
.asset t es . .. videotaped lessons that
show you graphic presentations of
electronic systems, vivid closeups of
servicing techniques and profes-

sional "shortcuts" to study and
replay as often as you want.

You GetTV, VCR,
DMMandMore

Equipment
To Keep

You also build your own
25" Heath/Zenith color
TV, a state-of-the-art unit
that includes infrared

remote control, a Time Control Pro­
grammer, and the incredible Ad­
vanced Space Phone that lets you
telephone from your chair. Using the
videocassette recorder that's in­
cluded as part of your training, you
learn how to adjust, service and re-
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LETTERS 

continued from page 10 

nance signals (2) burst keying (3) blanking 
(horizontal and vertical) (4) chrominance 
channel gating. 

The sandcastle pulse can be generated by 
any of the following integrated circuits and 
many others generally used in the horizontal 
oscillator and or sync section, such as TDA 
2573A and TDA 2575A for 525 -line systems: 
TDA 2576A for 625 -line systems: TDA 2571, 
TDA 2590. TDA 2591. TDA 2593. et al. The 
sandcastle pulse is required in several lumi- 
nance and chromonance processors, mostly 

one -chip systems. such as TA 10313 (by 
RCA). TDA 3300 (by Motorola). TDA 3560 
(PAL -decoder by Philips), TDA 3570 (NTSC 
decoder. by Philips) to name just a few of the 
better -known types There are many other 
ICs that use a sandcastle pulse or generate 
one 

If you don t have a sandcastle pulse. but 
need one. you can generate it from a horizon- 
tal flyback pulse by means of the circuit 
shown in Fig. 1 -b. 
EGON STRAUSS 
Buenos Aires, Argentina 

ON TESLA'S PATENTS 

It is quite refreshing to see the amount of 
interest generated from your articles on 

R-2000 
SSB, CW, AM. FM. digital 
VFO's, 10 memories, memory/ 
band scan, optional 118 - 
174 MHz coverage... 
The R -2000 is an innovative all -mode 
SSB, CW, AM, FM receiver that covers 
150 kHz -30 MHz. with an optional 
VC -10 VHF converter unit to provide 
coverage of the 118 -174 MHz 
frequency range. 
R -2000 FEATURES: 

Cover. 150 kHz - :SO MHz in 30 bands. UPI 
DOWN band switches. VFO's lune across ISO 
kHz -30 Mliz. 
All mode: USB. LSB. CW. AM. FM. 
Digital VFO's. 50 -Hz. 500 -Hz or 5 -kHz. step. 
F. LOCK switch. 
Ten memories store frequency. band. and 
mode data. Each memory may be tuned as 
a VFO. Original memory frequency may be 
recalled. 
Lithium Batt. memory back -up. (Est. 5 yr. life). 
Memory scan. Scans all or selected memories. 
Programmable band scan. Scans within pro- 
grammed bandwidth. 
Fluorescent tube digital display of frequency 
(100 Hz resolution) or time. DIM switch. 
Dual 24 -hour quartz clocks. with timer. 
Three built -In IF filters with NARROW"WIDE 
selector switch. IC W filter optional.) 
Squelch circuit. all mode. builtIn. 
Noise blanker built -in. 
Tone control. 
Large front mounted speaker. 
RF step attenuator. (0.10.20 -30 dB.l 
AGC switch. (Slow -Fast.) 
-S' meter. with SINPO -5- scale. 
High and low Impedance antenna terminal. 
100120/220/240 VAC. or 13.8 VDC (Option) 
operation. 
RECORD output Jack 
Timer REMOTE output (not for AC power) 
-Beeper' 
Carrying handle. 

R -1000 High performance receiver 
200 kHz- 30 MHz digital display /clock/ 

timer 3 IF filters l'LI. UI' conversion 
noise blanker BF step attenuator 120- 

240 VAC (Optional 13.8 VUCI. 

R -600 uvcragc receiver ISO 
Iz digital display 2 IF filters 

I'LL LI' unversion noise blanker RF 
attenuator front speaker 100 -240 VAC 
(Optional 13.8 VIX'). 

Optional accessories: 
VC-10118 174 MHz convener. 
I1S -4. 11S-5.115-6. IIS-7 headphones. 
DCK I DC cable kit. 
YG -4550 500 -Hz CW filter. 
HC -10 World digital quartz clock. 
Al. 2 Sari; Shunt 

KENWOOD 
TRIO- KENWOOD COMMUNICATIONS 

ut /Compton. C/. . . 

.31639 -9000 

CIRCLE 45 ON FREE INFORMATION CARD 

Nikola Tesla. All too often, we tend to take for 
granted the goods and services that make 
our lives comfortable. with little or no regard 
for the price paid by the originators of those 
goods or services. 

In your recent article. the departure of Tesla 
might induce a sense of pity In the reader. 
because for one to be penniless and at the 
mercies of others after having contributed so 
much to the entire world is a sad epilogue. On 
the other hand, it seems that a great majority 
of geniuses get a tremendous sense of satis- 
faction from the work itself. and not neces- 
sarily the financial rewards. We might ask 
who determines what yardstick is used to 
measure rewards. 

That brings us to the important matter -the 
subject of patents. The general assumption is 
that as long as one owns a patent. one is 
guaranteed financial success. but Tesla 
owned hundreds of them. That did not make 
him rich. which says that the invention itself 
and the marketing of the invention are two 
different and often unrelated subjects. Most 
inventors are not able to handle or are even 
concerned with the latter. Then the question 
is Why go through all the trouble and ex- 
pense to obtain letters of patent in the first 
place'' It must be for the same reason that 
people climb Pikes Peak. hang glide. watch 
birds. etc: to obtain the rewards therefrom, 
using their own personal yardsticks. 

As a patent researcher, I have assembled a 
list of Nikola Testas patents. It is available to 
your readers from the address below at $3.50 
for mailing and handling. 

A complete set of copies of all 113 patents 
(full disclosure). enclosed in a binder and fully 
indexed, is also available from the same ad- 
dress: S79.95 (Patents may also be ordered 
directly from the US Patent and Trademark 
Office by sending each individual patent 
number. along with $1 for each patent. The 
total. then, comes to 5113.00 for the set, un- 
bound and not indexed ) 

DR. ETHAN KING 
EDG Enterprises 
Box 5155 
Washington, DC 20019 

LOTTO DEVICE 

I am writing in regard to "Hobby Corner, in 
the November 1983 issue of Radio -Elec- 
tronics That is the column in which a lotto 
device was featured. 

In the schematic representation of Fig 3. 
I ve noticed a few errors concerning the pin - 
outs of the ICs- 7404 (hex inverter) and the 
74145 (BCD to decimal decoder). Fust. the 
Vcc for a 7404 is pin 14, not pin 5 as denoted 
(pin 14 is being used as a clock input here), 
and pin 16. not pin 6, for the 74145. Pin 6 is 
denoted twice here. so its probably just a 
typographical error. 

Also. numerous input pins of the 7404 (11, 

9.3. and 1) are tied to the A. B, C. and D inputs 
of the 74145 That s surely a no-no. consider- 
ing how some of those pins are being used 
here 
TOM STACEY 
Princeton. NJ 

You re right. there are errors. The 7404 in Fig. 
3 is mislabeled -it should be a 7490. A 7404 
should be used to invert the A, 13, C. and o 
outputs of the 74145. Sorry for any inconve- 
nience that error caused -Editor. R -E 

C/)
o
Z
o
a:
I­o
W
--l
W

6
o
-ca:

LETTERS
continued fro m page 10

nance signals (2) burst keying (3) blanking
(hor izo nta l and ve rt ica l) (4) chro mina nce
channel gating.

The sandcast le pulse can be generated by
any of the following integrated circuits and
many others generally used in the horizontal
osc illato r andlor sync sect ion, such as: TDA
2573A and TDA 2575A for 525-line systems;
TDA 2576A for 625-line systems ; TDA 2571,
TDA 2590 , TDA '2591, TDA 2593 , et al. The
sandcastle pulse is required in several lumi­
nance and chromonance processors, most ly

R-2000
55B, CW, AM, FM, digital
VFO's , 10 memories, memory/
ban d scan, optional 118-
174 MHz coverage...
The R-2000 is an in n ovative a ll- m od e
SSB, CW, AM, FM r eceiv e r t h at c over s
150 kHz-30 M Hz, wit h a n optional
VC-I0 VHF conv e rt er unit t o provide
cov erage of the 118 -174 M Hz
frequ ency range.

R -2000 FEATURES:
• Covers 15 0 kH z - 30 MH z in 3 0 b a nds. UP/

DOWN band switches . VFO' s tunc across 150
kH z- 30 MHz.

• All m ode: US B. LSB . CWo AM. FM.
• Digital WO·s . 50-Hz. 500-Hz or 5 -kH z st eps .

F. LOCK switch.
• Ten memories s to re frequency . band . a nd

m od e data. Ea ch m emory may be tuned a s
a VFO . Orig in a l m emory frequ ency ma y b e
recall e d .

• Lithium ba tt. m em ory back-u p . (Es t. 5 yr. life).
• Mernory scan. Scans a ll or se lected m em ories .
• Program mable ba n d scan . Scans within p ro ­

gra m me d bandwidth .
• Fluorescent tu be d igital di spl ay of freq ue n cy

(10 0 Hz re s olution) o r time. DI M switch.
• D u a l 24-hour qu artz clocks. w ith tim er .
• Three buil t-in IF filt ers with NARR OW/WID E

s e lec to r switch. (CW filte r optional.)
• Sque lch circuit. a ll m od e . built-in .
• Noise bl anker built-in .
• Tone co n tro l.
• Large fron t m ounted speaker.
• RF step a tte n uator. (0 -10-20-30 dB.)
• AGC switch. (Slow-Fast .)
• ' S' me ter. wit h S INPO - S Osc a le .
• High and low im pe da n ce antenna te rmi nal s .
• 100 /120 / 2 20 / 2 4 0 VAC. o r 13 .8 VDC (Option)

operatio n.
• RECORD o u tpu t j a ck
• Timer RE MOT E ou tp u t (not for AC pow er)
• "Be ep er"
• Carrying hand le.

one-ch ip systems, such as TA 10313 (by
RCA), TDA 3300 (by Motoro la), TDA 3560
(PAL-decoder by Philips), TDA 3570 (NTSC
decoder, by Philips) to name just a few of the
better-known types . There are many other
IC's that use a sandcast le pulse or generate
one.

If you don't have a sandcast le pulse, but
need one , you can generate it from a horizon­
ta l flyback pulse by means of the circ uit
shown in Fig. 1-b.
EGaN STRAUSS
Buenos Aires, Argentina

ON TESLA'S PATENTS
It is quite refreshing to see the amoun t of

in terest generated from your art icles on

R-600 Ge nera l cove rage re cei ver ' 15 0
kHz-30 MHz ' dig ital d isplay ' 2 IF filters
• PLL UP co n version ' noise b lan ke r ' RF
ancnuator s fro nt s peake r ' 100 -240 VAC
(Optio na l 13. 8 VDC).

Option a l accessories:
• VC- IO 118 -174 MHz co n ve rter.
• HS -4 . HS -5 . HS -6 . IIS -7 headp hones.
• DCK-I DC cab le ki t.
• YG-455 C 500-Hz CW filt er.
• HC-IO World digita l qu a rtz cloc k.
• AL-2 Surge Shunt

KENWOOD
TRIO-KENWOOD COMMU NICATIONS
1111 Wes t Walnut/ Compton. CA 90 220
Teleph one: (2 13) 639-9000

Nikola Tesla. All too often, we tend to take for
granted the goods and services that make
our lives comfortable, with little or no regard
for the price paid by the originators of those
goods or serv ices .

In your recent article, the departure of Tesla
might induce a sense of pity in the reader,
because for one to be penniless and at the
mercies of others afte r having contributed so
much to the enti re world is a sad epilogue. On
the other hand, it seems that a great majority
of geniuses get a tremendous sense of satis­
faction from the work itse lf, and not neces­
sarily the financial rewards. We might ask
who determines what yardstick is used to
measu re rewards.

That brings us to the importa nt matter-the
subject of patents. The general assumption is
that as long as one owns a patent, one is
guarantee d fin ancial success ; but Tesla
owned hundreds of them. That did not make
him rich, which says that the invention itself
and the marketing of the invention are two
different and often unrelated subjects. Most
inventors are not able to handle or are even
concerned with the latter. Then the question
is: Why go through all the trouble and ex­
pense to obtain lette rs of patent in the first
place? It must be for the same reason that
people climb Pike's Peak, hang glide, watch
birds , etc: to obtain the rewards therefrom,
using their own perso nal yardsticks .

As a patent researcher, I have assembled a
list of Nikola Tesla 's patents. It is available to
your readers from the address below at $3.50
for mailing and handl ing.

A complete set of copies of all 113 patents
(full disc losure), enclosed in a binder and fully
indexed, is also available from the same ad­
dress: $79.95. (Patents may also be ordered
directly from the US Patent and Trademark
Office by sending eac h ind iv idual patent
number, along with $1 for each patent. The
total, then , comes to $113.00 for the set, un­
bound and not indexed.)
DR. ETHAN KING
EDG Enterprises
Box 5155
Washington , DC 20019

LOTTO DEVICE

I am writing in regard to "Hobby Corner," in
the November 1983 issue of Radio-Elec­
t ronics . That is the column in which a lotto
device was featured.

In the schematic representati on of Fig. 3,
I've noticed a few errors conce rniriq the pin­
outs of the IC's- 7404 (hex inverter) and the
74145 (BCD to dec imal decode r). First, the
Vee for a 7404 is pin 14, not pin 5 as denoted
(pin 14 is being used as a clock input here),
and pin 16, not pin 6, for the 74145. Pin 6 is
denoted twice here, so it's probably just a
typographical error.

Also, numero us input pins of the 7404 (11 ,
9,3, and 1) are tied to the A, B, C, and D inputs
of the 74145. That's surely a no-no, consider­
ing how some of those pins are being used
here.
TOM STACEY
Princeton, NJ

You're right, there are errors. The 7404 in Fig.
3 is mislabeled-it should be a 7490. A 7404
should be used to invert the A, B, C, and 0

outputs of the 74145. Sorry for any inconve­
nience that error caused- Editor. R-E
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Regency Hand Held 
Scanners PBrinolicg e 

you 
Fire 

the excitementEmergency of 
, , 

Radio, and more. 

When you need to hear the 
action from wherever you 
are, Regency delivers. Our 
portable scanners keep you 
in touch with the local news. 
Whether its bank hold ups, 
three alarm fires, weather, 
business, marine radio, or 
aircraft calls, Regency 
portables bring you the on 
the scene action. While it's 
happening from where 
its happening ... in your 
neighborhood. 

MAXIMUM 
VERSATILITY 
The all new HX1000 
keyboard programmable 
hand held scanner 
lets you cover your choice of 

HX750 

over 15,000 frequencies on 
20 channels at the touch of 
your finger. No crystals are 
necessary. Six band 
coverage, search and scan, 
priority control, and a liquid 
crystal display with special 
programming messages and 
clock are all part of the 
package. And with the sealed 
rubber keyboard and die -cast 
aluminum chasis, the 
HX1000 is the most rugged 
and durable hand held on 
the market. 

WITH OR WITHOUT 
AIRCRAFT 
If you don't need all 
the features of the 
HX1000, but you 
want the 
convenience 
of portability, 
we've got you 

/ 
HX1000 - ' 

covered. Our two new crystal 
controlled hand held 
scanners, the HX650 and 
HX750, offer six channels. 
individual channel lock outs, 
LED channel indicators, step 

control, two antennas and an 
adaptor charger. Both cover 
VHF high and low, UHF and 

"T" public service bands, with 
the HX750 offering the 

additional coverage of VHF 
aircraft band. 

DECIDE FOR 
YOURSELF 
Your Regency Scanner 
dealer would be happy to 
give you a free demonstration 
of these and other new 
Regency Scanners. Stop in 
today. Or, write Regency 

St.. Indpls., IN 46226. 

1® 
ELECTRONICS, INC. 

7707 Records Street, Indianapolis, Indiana 46226 
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RegencyHandHeld
ScannelPs Bri1?g yo~ the excitement of

I • Pollee, FIre, Emergency
Radio, and more.

21

HX650

covered. Our two new crystal
controlled hand held
scanners, the HX650 and
HX750, offer six channels,
individual channel lock outs,
LED channel indicators, step

control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and

"T" public service bands, with
the HX750 offering the .

additional coverage of VHF
aircraft band.

DECIDE FOR
YOURSELF
Your Regency Scanner
dealer would be happy to
give you a free demonstration
of these and other new
Regency Scanners. Stop in
today. Or, write Regency
Electronics, 7707 Records
St., Indpls., IN 46226.

over 15,000 frequencies on
20 channels at the touch of
your finger. No crystals are
necessary. Six band
coverage, search and scan,
priority control, and a liquid
crystal display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chasis, the
HX1000 is the most rugged
and durable hand held on
the market.

WITH OR WITHOUT
AIRCRAFT
If you don't need all
the features of the
HX1000, but you
want the
convenience
of portability,
we've got you

HX750

When you need to hear the
action from wherever you
are, Regency delivers. Our
portable scanners keep you
in touch with the local news.
Whether it's bank hold ups,
three alarm fires, weather,
business, marine radio, or
aircraft calls, Regency
portables bring you the on
the scene action . While it's
happening from where
it's happening ... in your
neighborhood.

MAXIMUM
VERSATILITY
The all new HX1000
keyboard programmable
hand held scanner
lets you cover your choice of

<C""~~
€A:j-€A\~

ELECTRONICS, INC.
7707 Hecords Street, Indianapolis, Indiana 46226
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EQUIPMENT REPORTS 

Heath EE -103 IC Timer 
Course 
Í-- 

.,. - -" 

11114,,, ....-- 

C 
CIRCLE 101 ON FREE INFORMATION CARD 

()NI OF THE MOST COS1Mo L1 L.st:D DE- 
vices in modern electronics is the timer 

IC. 
have 

us 
that 

hasn't always been the case: after all. the 
IC timer has only been around for a little 
more than 10 years. Previously. timer cir- 
cuitshad to be designed using discrete 
components. 

Since Since its application is so widespread. 
a working knowledge of the inner work- 
ings of the timer IC is valuable. That's 
true not only for the newcomer, but even 
to the veteran service technician or ad- 
vanced hobbyist. After all. we can all use 
a refresher now and then to keep our skills 
up to date. 

That's why we recommend Heath's 
EE -/03 IC timer course so highly. At 
544.95. that follow -up to Heath's 
EE -3210A digital- techniques course 
provides an economical et effective wa 

Heath EE103 

OVERALL 
1.11x 

PRICE 

EASE 
OF USE 

rU N , 
PRICE 

0 ©oODDEIOOM 

Its use is so common that most of 
come to take it for granted. But. 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
am actuated true zero 
insertion - tin plated solder 
fall pens - capable of befog 
plugged Info dIp sockets. 
Including wee wrap 

4e<. Ne 0 
Ne P.S. 1 I 
051 14 44 o14 22 IS 

n01? 40 4a 
,1054 N . 02 

r0 U SO 

S4 IS SI M 
4M 401 
S 1S S 31 

10M 1S 

ICaoOUq'tww F... .NN.. 
1ar1f5Ata' anon 1M .44 _3_e__ 22225 14 .211 

2222 le .2$ 
w-'l.r.« 4...«- 22226 16.20 .2$ 
IMe M. we.re w .4..0 w«1 «r 
4NM 

MIC 6000Z 

WILD ROVER 
14,.46 .4u,<40.-e 
004.1144 ..e..r. 005 w1 NI 

, .44M w.Mee ,Il cos YI.. te..11 .w..e .44 IO...MO NMI..e/ 4,oe - 

,140 111 VAC 11 soon mason .. 
.41 t<.- 11s..4.1A 101wc 
Sto<a Nw 

1 

141 fOals 
et .42 51.26 

60/40 ROSIN CORE SOLDER 
s1«. ...I we..I o .44 

M2 I1tS *I 11 
o2 21 23 
On SO I 425 
032 11 I S 131 
037 M S 247 
032 IS 4s, 

SOO r, 
WOO 
10077 
1oo7s 
1007 
SOoOO 

EKI KITS come 
wrath all parts 
necessary to 
aasemblet 

Stock No 88844 
TV Jammer Kit Impel 
Out- your TV 

*Green S 7.71 
Stock No 88850 

Whopper Alarm Kit 
makes a great alarm 
Or Oren $11.33 
MANY. MANY MORE 
KITS AVAILABLE IN 
FULL LINE CATALOG 

ELPAC POWER SUPPLIES - DC/DC CONVERTERS 
04171C SlOK wool 044.M o.wl o....... 
Me.. N r YM.1e YM.e C.e.Me 

]00 IMO 71M NOCI (VOCE NY w ,n[Iw nM 
14121 COMO, 107o 121os 021 40.51.3 e4/115 no COA f070 1710 031 66.11.2 OS 1M 
An c/1101107o 11r07 030 NI. fI.]M 7M 
242. CO»12 107 0 -1s.o7 oto 4s1.tM IN 
AA CO3O341070 2.107 0t0 441.105 115 
»M C11104t0 to -11110r 01O 4411.101 7M 

CItM, 07 0 12.0 124 011,1 10 If 52415 
CL»,1 O,0 -1370 121 11.11.1 7, 1415 
C11.024010 15107 ,3* 611.12.1II 24M 
C.A17 07 0 .13.4, , 100 441 2.1 ,7 1415 
CL2154070 M, O 411,1I.I 77 14M 
421.30I070 .15414 O 441.1 30 II 14M 0 145111 000ClaC C0N.111141 » 

The Sattny Just Wrp- Tool 
Nw 44M.4..w15 r ooeM ...I.N4 .wr.W M*' tern AMwee4 
4Y N..4.'a4w0 °4+1.N 
we Y W 11511 30411 us NO 04O w441 

1112140 a1M21.1<..ere4l.Y 
.Y 1 «.100. 30.40 on OMM 444*404 M 'nu 1004 OAa...c..N SM 

11143 40 . I0040e144.e ew M 
11344 1001 <....... M 114 WON .e4.N...wl.w .M 

OK MA HI, AND TOOL 
IC INSERTION/ - EXTRACTION KIT ,w se c 

Co 
5. N 40 0 

a e Ú1arr:w..,i: .4 lw Ne 137.74 

MINI -DRILL 1......61,....... 
4114414444 14 eon .4.4 044. w4e e 
2.600 WS/ «'M' 644440 .4 4.'4.44e 
1.41041414a4 n 011 e. 44 Y o.4 W. 

44 44 r 
4na.y ..... 0440 

,3141 men 4N O» 04 « 
on omens e44 M 

133, M 2eMe.r 
0404..4000 *M 

1106 0.4w. 1SM 

Send SASE to. FREE Flyer or send SI 00 postage 
and handling for FREE COMPLETE CATALOG 
winch Includes coupon lot SI 00 OFF purchase 

TI WIRE 
WRAP 
SOCKETS 
TIn plated 
pphor bronze 
contact - 3 wrap 
Slo<. 
No No Pens 149 
1301 e s 40 

11301 14 59 
11)03 11 64 

la 73 
20 99 
22 1 12 
24 1 25 
2e 1 52 
40 2 OS 

11304 
11305 
11305 
11307 
11305 
11305 

s 36 S 30 
54 45 
58 48 
66 55 
90 75 

1 02 85 
1 14 95 

1 38 t 15 
1 86 t 55 

Special of the Month! 
MODUTEC 
BATTERY TESTER 
tests at batteries ranging 
Item 1 35V to45V 
Controls: 
3. posit,on swam 'sondes 
ranges 1 35.1 5V. 2 7-30V. 
405-4 5V. Dorado. pocket sue. 
sea-contained Taal Nails are 
permanently attached r / 
Stock No. 13733 .... 6 

true 104 tO Ipw l' spacing One sale* 
for 300 centers Shp tool over la devices 
on 600 centers Put dace In tool and 
SOUeele NEW1 ANTFSTATIC MODEL 

ONE TOOL DUES S1ock No. 10200 514.95 
8 thru 40 PINS' Stock No 11059 312.95 

SINTE C28 8th St, Box 410 
CO. Frenchtown. NJ 0882E1 FmI 

IC EXTRACTOR 
One-Piece. spring steel con - 
atructan Will extract all LSI. MSI 
and SSL (*.cos with 8 to 24 
pens Stock No. 

13313 $ íZ.10 

TI LOW PROFILE 
SOCKETS 
Ten plated 
copper alloy 
888 contact pens 
4111, gas tight seal 
V. too 

No NO P1*. 1-24 25-99 999 
112°1 s $.10 $.09 f. o4, 
11202 14 .14 .13 12 
11203 
11204 
11205 
I120a 
,207 
'2M 

111 .16 .15 t4 
I. .16 .17 .1S 
20 .20 .18 .16 
22 .22 .20 .te 
24 .24 .22 .20 
2a .26 .26 .25 
40 40 .37 .33 

OPCOA 
I > tale Dp,t Displays - Common 

Cathode 
Stock 
No Cotir 
12082 Red 

WIN New 12085 Green 
w=in r`4, 12087 Yellow 

12089 Orange 

100 
$1.12 II .99 

1.64 1.63 
1.92 1.70 
2.06 1.64 

RK2 Angle Socket Ion Aboye 
ChmAsys 

Stock 
No 1 100 
11010 61.24$.99 

OPTEL Lco'swlmpms 

-.1.8:13.8 Stock No. 47005 

B.B:B.B Stock No. 47008 

B BB B Stock No. 47007 
Stock 
NO DeSCnptgn 1 10 
47005 3N chg. 5'- $ 5.95$ 5.50 
47C06 4 0g, .5' 5.95 5.50 
47007 4 dg. 7" 11.90 11.00 

[Gel TOLL 800 -526 -5960 
Ws 

'INC.S.T.PeISI000N4r1GSS 
014,1100 -*300 FREE in NJ (201) 998.4093 1,,;.,00: L7 ¡,c OD 
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EQUIPMENT REPORTS

Heath EE-103/C Timer
Course

ONE OF THE MOST COMMONLY USED DE­

vices in modern electronics is the timer

Heath EE103

OVERALL I I I 1 1 1 I I I
PRICE

EASEl .1 I I 1 1 I I I
OFUSE

INSTRUCTION
MANUAL

PRIC5IVALUE

112131415161 718 19110

~0~/

fC . Its use is so common that most of us
have come to take it for granted. But , that

hasn ' t always been the case: after all. the
IC timer has only been around for a little
more than 10 years . Previously, timer cir­
cuit s had to be designed using discrete
components.

Since its applicatio n is so wides pread,
a working knowledge of the inner work­
ings of the timer IC is valuable. That's
true not only for the newcomer, but even
to the vetera n service technician or ad­
vanced hobbyist. After all, we can all use
a refresher now and then to keep our skills
up to da te .

Tha t' s why we recommend Heath's
££-103 IC timer course so highl y. At
$4 4 .9 5, that fo l low-up to He ath 's
££-3210A d igita l-t echniques course
provides an economical yet effecti ve way

Stock No. 47007

Stock No . 47006

Description 1 10
31'> dig, .5" $ 5.95 $ 5.50
4 dig, .5" 5.95 5.50
4dig.,.7" 11.90 11.00

TI LOW PROFI LE

SOC KETS ~
Tin plated ':tI"rlP
copper alloy
688 contact pins
with gas tight seal.
S to c k 100-

No. No Pins 1-2 4 25·9 9 999
11 201 8 $.10 $.09 $.08
1 1 2 0 2 14 .1 4 . 13 .1 2
1 1 203 1 6 . 16 .15 .1 4
11 204 1 8 .18 · . 17 . 1 5
11 20 5 20 .20 .1 8 . 16
11 206 22 .22 .20 .18
11 207 24 .24 .22 .20
11 208 28 . 28 .26 .2 5
11209 40 .40 .3 7 .3 3

OPCOA

Stock
No.
47005
47006
47007

100
·499 500
$.36 $.30

.54 .45

.58 .48

.66 .55

.90 .75
1.02 .85
1.14 .95
1.38 1.15
1.86 1.55

OPTE L LCD's with pins

+.I.B:B.B Stock No. 47005

B.B:B.B
88:88

TI WI RE
W RA P
SOCK ETS
TIn plated
phosphor bronze
contact - 3 wrap

S~"o~k No Pins 1-9 9
1 1 3 0 1 8 :$ .4 0
11 302 14 .59
11 30 3 16 . 64
11 304 18 .73
11 30 5 20 .9 9
1 1306 22 1.12
11 3 0 7 2 4 1 .25
1 1 3 08 28 1.52
11 309 40 2 .05

TOLL 800-
W. " , .pIV lSA,M C.

526-5960 ~;?c~u8~~~~P~~'c1 gHARGES e

FREE In NJ (201) 996·4093 ~:Ys'lTh2:~~41)()

MODUTec

BATTERY TESTER
Tests all batteries ranging
from 1 35V to 4.5V.
Con t ro ls:
3- positi on switch provides
ranges: 1.35·1.5V; 2.7-3.0V;
4.05-4.5V. Durable, pocket size.
self-contained. Test leads are

~~~~~~~I~;~t~~h~~:.~(, !..s: I

=----=-
PI N F O RM I N G TOO L ~ 1
puts IC's on their tc=\ 'Q"" II
true row to row r<==Jl ..J ;"--
spacing. One side is .. ~
for .300 centers, Flip tool over for devices
on .600 cen te rs. Put device in too l and
SQueeze. NEWI ANTt-STATIC MODEL
ONE TOOL DOES Stock No. 10 200 $14.95
8 th ru 40 PINS ! Stock No. 1105 9 $12 .95

DIG ITAL MULTIMETER
Sing le ro tary SWitch ooer e­
hon l a roe. easylo. read .5~

J "ldIQlldrsp lay BOOho urs

g:~a~1~1~~~'l~nS~~,~~s~
(DC Volts . DC Amps. Ohms .
AC Volts . AC Amps. Drode
and Resister Junc tion . Aud­
ore Co ntinUIty Check)

SlOC:~ No ea r"" .... cue ....,'10
, ,,111 Y" ' f ...aff' ~ly .2S<M bel l loo p $ 10 .00

1329~ ' 14 1""
13296 · 161""
1329 7 · 18 p."
13198 ' 10 pin
13199 - 21 p,n
13300 ·2" p,,,
13301 - 18p."
13301 ·40p,n
13 303 '96p,n

60 /40 ROSIN CORE SOLDERil
S loc k l en gl h We"~ hl c:......

No 0 " (I.e ll (O l I PIIC.
5001~ 062 9 I 5 S 1.1 6
50016 062 25 4 239
50017 062 50 8 425
500 78 032 33 15 1 31 ~
s00 79 032 88 ~ 4 247
50080 0 3 2 17 5 8 457

SOC KET WRAP 10.... ~- .

ee"'': •
..... ~ .... ..... .
ON •

•

28 8th St., Box 410
CO. Frenchtown , NJ 088 25

IC·KOOLERS· f rom
UNITRAC K- d.sa 'P41le
CNef2 w."sof heal 'rom

~.=~~~~~.
Just PUSh 10 Koo I" on ­
he a l IS co l1ec:le d Irom lop
. nd bottom of Ieand

~:~'~@~\#

WILD ROVER
Touch swrtch capsule @)
Opera ting mot ion IS ,DOS" With.ou t the +
use of a levered arm Extremely 'a sI on
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Great ideas in design: 
ours /yours 

kai 

Circuit 
Design 

assiVe P 

..'. 

How many times have you looked at 
a clever piece of circuitry and thought 

"I could have designed that:' Or... 
"I thought of that years ago, if only I had..:' 

Well now you can. Learn. Design. 
Create...your own electronic circuits. 
The new Heathkit /Zenith Engineering 
Design Series Experiment /Trainer and 

Courses make it easy. 

If you enjoy the challenge of creating your own circuits or have 

the desire to learn...then. the new ET -1000 Analog /Digital Cir- 

cuit Design Experiment %Trainer is for you. Designed to be a 

multipurpose lab for experimental circuit design. the ET -1000 

makes it easy to design, develop and experiment with circuits of 

your own design. 

Unit features large solderless plug-in breadboard. built-in po- 

wer supplies.1 Hz to 100 kHz signal generator, no bounce" logic 

switches, LED Indicators. logic probe and much. much more. 

And if you need to learn circuit design berore starting to 

create on your own. there are two self -study courses in passive 
and transistor circuits that will teach this exciting area to you 
right on the ET -1000 

Find out more about the new ET -1000 trainer and courses 
today Complete specifications and details are in the new free 

Heathkit Catalog. The catalog also features more than 450 kit 

and educational products for your home, hobby and business. 
Circle reader service number below. 

New Engineering Design Series 

Heathklt 
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If you enjoy the challenge of creating your own circuits or have
the desire to learn .. .then, the new ET-1000 Analog/Digital Cir­
cuit Design ExperimentlTrainer is for you. Designed to be a
multi-purpose lab for experimental circuit design, the ET-1000
makes it easy to design ,develop and experiment with circuits of
your own design.

Unit features large solderless plug-in breadboard, built-in po­
wer supplies ,1Hz to 100 kHz signal generator,"no bounce"iogic
switches , LED indicators , logic probe and much, much more.

And if you need to learn circuit design betore starting to
create on your own, there are two self-study courses in passive
and transistor circuits that will teach this exciting area to you
right on the ET-1000.

Find out more about the new ET-1000 trainer and courses
today. Complete specifications and details are in the new free
Heathkit Catalog . The catalog also features more than 450 kit
and educational products for your home, hobby and business.
Circle reader service number below.

NewEngineering Design Series
Heathkit®
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to acquire or update knowledge about 
those important devices. 

What's covered 
Although it isn't the longest course that 

Heath (Benton Harbor, MI 49022) offers. 
its six units are packed with information 
whose aim is to give you a working 
knowledge of IC timers, their uses, and 
the various types of those devices avail- 
able. For example. Unit One explores 
timer basics and goes into an explanation 
of the monostable multivibrator and the 
astable timer. 

Unit Two introduces the types of timers 

you will find. It first explores the 555 
timer and presents you with a functional 
diagram and schematic of that device; it 
also discusses such things as pin functions 
and the operating modes. Next, it moves 
to the 556 dual -unit general- purpose 
timer and then on to the 322 and 3905 
timers. 

Unit two also takes you through some 
timer -counters, such as the 2240 binary 
programmable timer /counter, the 2250 
BCD programmable timer /counter, and 
the 8260 seconds- minutes -hours BCD 
programmable timer /counter. The unit 
also moves through a series of experi- 

Where's Your ELECTRONICS CAREER Headed? 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE 
No commuting to class. Study at your 
own pace, while you continue on 
your present job. Learn from easy -to- 
understand lessons. with help from 
your instructors when you need it. 

Grantham has been training stu- 
dents for electronics degrees longer 
than any other home- study, indepen- 
dent- study, or correspondence insti- 
tution. Grantham is the only school 
in the United States offering an ac- 
credited B. S. Degree in electronics 
by home study, independent study. or 
correspondence. 

Our free bulletin gives full details 
of the home -study program, the de- 
grees awarded, and the requirements 
for each degree. Write for our free 

Bulletin 2.84. 

Grantham College of Engineering is 
a specialized institution catering to 
mature individuals who are employed 
in electronics and allied fields such as 

computers. The field of electronics is 
so enormous that opportunity for 
advancement is always present. Pro- 
motions and natural turnover make 
desirable positions available to those 
who are prepared to move up! 

Advancement in electronics is made 
easier and more certain by( I ) superior 
knowledge, and (2) documentation of 
that knowledge. Grantham specializes 
in making both I and 2 as listed above 
available to you. 

Grantham's home- study program 
leading to the 

B. S. DEGREE 
may fill an important need for you. 
This is a comprehensive correspond- 
ence program in which you first review 
some things you already know, in 
preparation for the studies that come 
later. Some previous knowledge in the 
field is presumed, but is thoroughly 
reviewed in depth, so as to give you 
a thorough foundation for the level of 
studies you have not previously under- 
taken. Even though some students 
hold associate degrees before enrol- 
ling, an A. S. Degree is awarded along 
the way toward the B. S. Degree. 

For full information, write for Bulletin 2 -84. 

Grantham College of Engineering 
2500 So. La Cienega Blvd. 

P. 0. Box 35499 
Los Angeles, CA 90035 

ments with those devices in order to give 
you hands -on experience with them. 

Unit Three covers operating procedures 
and some precautions to take with timer 
devices. Included in the discussion are 
such topics as the selection of external 
components that can be used with the 
various devices. 

Moving on to Unit Four. the knowledge 
you have gained through the three pre- 
vious units is expanded with a detailed 
discussion of monostable multivibrator 
(one -shot) circuits and some of their ap- 
plications. For instance. it discusses the 
555 -based one -shot with an auxiliary out- 
put, the inverted one -shot, and manually 
triggered one -shot circuits. Other ap- 
plications covered include pulse genera- 
tors. programmable one- shots, extended - 
range one -shots. voltage- controlled one - 
shots, and a ratiometric voltage -to -pulse 
width converter. A series of experiments 
rounds out the unit; each one is designed 
to give you experience handling one -shot 
circuits. 

Unit Five is an in -depth discussion of 
astable timer circuits. Included in that 
chapter are circuits based on a variety of 
IC timers. A series of experiments help 
insure that the information presented will 
be retained. 

Unit Six turns its attention to practical 
applications. Among the circuits covered 

Schmitt trigger. inverting 
buffer, RS flip -flop, voltage comparator, 
zero- crossing detector. window detector, 
differential line- driver, and opto- isolated 
data link. 

The unit also discusses output -drive 
circuits and shows how LED's, as well as 

incandescent lamps. relays, and booster 
amplifiers can be driven. After that, the 
unit moves on to time -delay relay circuits 
and then on to function generators such as 

a CMOS function -generator, a wide - 
range tunable function -generator, a func- 
tion generator with logarithmic -control 
characteristics, voltage- controlled os- 
cillators. and triangular - wave -to- sinewave 
converters. Other applications include 
DC -DC converters, a precise clock 
source. a universal appliance- timer. a 

time -mark generator, phased -lock loops. 
a bipolar staircase generator, an A/D con- 
verter, a speed alarm. a power- monitor 
error detector and a burglar alarm. Fi- 
nally, Unit six closes with a presentation 
of a series of experiments. 

As you can see. the IC timer course is a 

thorough examination of timer circuits 
and it should easily give you the basic 
knowledge you need about them or re- 
fresh and update the knowledge you have. 
It will also serve as a good reference re- 
source when you have finished the course. 
because it contains an appendix with 
manufacturer's data sheets. a second - 
source guide, and a list of timing- compo- 
nent manufacturers. 

Overall. it's a good investment in your 

For full information, write for Bulletin 2-84 .

'Where's Your ELECTRONICS CAREER Headed?

Grantham College of Engineering
2500 So. La Cienega Blvd.

P. O. Box 35499
Los Angeles, CA 90035

ments with those devices in order to give
you hands-on experience with them.

Unit Three covers operating procedures
and some precautions to take with timer
devices. Included in the discussion are
such topics as the selection of external
components that can be used with the
various devices.

Moving on to Unit Four, the knowledge
you have gained through the three pre­
vious units is expanded with a detailed
discussion of monostable multivibrator
(one-shot) circuits and some of their ap­
plications. For instance, it discusses the
555-based one-shot with an auxiliary out­
put, the inverted one-shot, and manually
triggered one-s hot circu its . Other ap­
plications covered include pulse genera­
tors, programmable one-shots, extended­
range one-shots , voltage-controlled one­
shots, and a ratiometric voltage-to-pulse
width converter. A series of experiments
rounds out the unit; each one is designed
to give you experience handling one-shot
circuits.

Unit Five is an in-depth discussion of
astable timer circuits. Included in that
chapter are circuits based on a variety of
IC timers. A series of experiments help
insure that the information presented will
be retained .

Unit Six turns its attention to practical
applications. Among the circuits covered
are the Schmitt trigger, inverting bi-stable
buffer, RS flip-flop, voltage comparator,
zero-crossing detector, window detector,
differential line-driver, and opto-isolated
data link.

The unit also discusses output-drive
circuits and shows how LED's, as well as
incandescent lamps, relays, and booster
amplifiers can be driven. After that , the
unit moves on to time-delay relay circuits
and then on to function generators such as
a CMOS function-generator, a wide­
range tunable function-generator, a func­
tion generator with logarithmic-control
characteri stic s , voltage-controlled os­
cillators, and triangular-wave-to-sinewave
converters . Other applications include
DC-DC co nve rters, a precise clock
source, a universal appliance-timer, a
time-mark generator, phased-lock loops,
a bipolar staircase generator, an A/D con­
verter, a speed alarm, a power-monitor
error detector and a burglar alarm. fi­
nally, Unit six closes with a presentation
of a series of experiments.

As you can see, the IC timer course is a
thorough examination of timer circuits
and it should easily give you the basic
knowledge you need about them or re­
fresh and update the knowledge you have.
It will also serve as a good reference re­
source when you havefinished the course ,
because it contains an appendix with
manu facturer 's data sheets , a second­
source guide, and a list of timing-compo­
nent manufacturers.

Overall, it's a good investment in your

B. S. DEGREE

you will find. It first explores the 555
timer and presents you with a functional
diagram and schematic of that device; it
also discusses such things as pin functions
and the operating modes . Next, it moves
to the 556 dua l-unit genera l-p urpose
timer and then on to the 322 and 3905
timers.

Unit two also takes you through some
timer-counters, such as the 2240 binary
programmable timer/counter, the 2250
BCD programmable timer/counter, and
the 8260 seconds-minutes-hours BCD
programm able timer/counter. The unit
also moves through a series of experi-

may fill an important need for yo u.
This is a comprehensive correspond­
ence program in which you first review
some things you alread y know, in
preparation for the studies that come
lat er. Some pre vious knowledge in the
field is pre sumed, but is thoroughly
reviewed in depth, so as to give you
a thorough foundation for the level of
studies you have not previously under­
taken. Even though some students
hold ass ociate degrees before enrol­
ling, an A. S. Degree is awarded along
the way to ward the B. S. Degree.

Grantham College of Engineering is
a specialized institution catering to
mature individuals who are employed
in electronics and allied fields such as
computers. The field of electronics is
so enormous that opportunity for
advancement is always present. Pro­
motions and natural turnover make
desirable positions available to those
who are prepared to move up!

Advancement in electronics is made
eas ier and more certain by (1) superior
knowledge, and (2) documentation of
tha t knowledge. Grantham specializes
in making both I and 2 as listed above
available to you.

Gran tham's home-study program
leading to the

in your Eledronics Career through

No commuting to class. Study at your
own pace, while you continu e on
your present job. Learn from easy-to­
understand lesson s, with help from
your instructo rs when you need it.

Grantham has been training stu­
dents for electronics degrees longer
than any other home-study, ind epen­
dent-study, or correspondence insti­
tution. Grantham is the only schoo l
in the United States offering an ac­
credited B. S. Degree in electronics
by hom e study, independent study, or
correspondence.

Ou r free bulletin gives full details
of th e home-study progra m, th e de­
grees awarded, an d the requi remen ts
for each degree. W rite for our free

Bulletin 2-84.

Put Professional Knowledge and a

COLLEGE DEGREE

Earn Your

DEGREE

HOME
STUDY

What 's covered
Although it isn' t the longest course that

Heath (Benton Harbor, MI 49022) offers,
its six units are packed with information
whose aim is to give you a working
knowledge of IC timers, their uses, and
the various types of those devices avail­
able. For examp le, Unit One explores
timer basics and goes into an explanation
of the monostable multivibrator and the
astable timer.

Unit Two introduces the types of timers

to acquire or update knowledge about
those important devices.
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The best 60MHz scope 
costs only $1150. 
It's from Kikusui. 

That's right. Only S1150 for Kikusui's top -of- the -line 5060 model oscilloscope. And we also have 
four other scopes for as low as S600 in our new 5000 Series. 

Not only that, were offering a two year warranty on each of them, compared to other big 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher 
acceleration for better brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use. The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1150. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak -to -peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021 
also have delayed sweep. Prices at S920 for the 5041, S795 for the 5040, S690 for the 5021 
and S595 for the 5020. So, whatever model suits you best, you can't get a better scope for 
the money. 

Of course, there's a reason we're able to offer these bargains and quality. We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you. Or just take a little time to call 
us. It's a small price to pay to get big time quality and service. 

For sales and technical information Order Toll Free 
800 -421 -5334 call toll free 800 -421 -5334 

(in Calif., Alaska, Hawaii 213 -515 -6432). 

D kikusul 
INTERNATIONAL CORP. 

17819 Figueroa Street 
Gardena. Calif 90248 
1WX 910 -346 -7648 

0' h Canada call Interfax Systems. Inc. 514- 366 -0392 

kduoar or Kbau f KKb`CS Cao . l 1173 S - .*o H.gov+. Na , .. . 

CIRCLE 48 ON FREE INFORMATION CARD 

VISA' , 
e 
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The best 60MHz scope
costs only $1150. .
It's from Kikusui.

That's right. On ly $1150 for Kikusui 'stop-of-the-line 5060 modeloscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series,

Not only that we're offering a two year warranty on each of them, compared to other b ig
name companies' limited one year warranties,

When it comes to performance,our 5000 Series has the edge over the Tektronix 2200 Series
in la b quality, chop frequency, and trigger view,Ours also have more display modes, higher'
accelerat ion for better br ightness, and sharper focus for better resolution,

Each scope in our 5000 Series is crafted so that it can be used for production, field service,
consumer electronics servicing,or even personal use.The 5060 isa 60MHz scope with 3 chan­
nels,eight traces, delayed sweep, delay line and alternate sweep,and priced at $1150, Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger­
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope,we have
our 5020 and 5021 models with features similar to our 40MHz scopes.Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5041,$795 for the 5040,$690 for the 5021
and $595 for the 5020 . So,whatever model suitsyou best you can't get a better scope for
the money.

Of course, there's a reason we're able to offer these bargains and quality.We're one of the
biggest manufacturers of scopes in the world,with over 30 years in the business,Another reason
is KIK's nationwide network of lab quality maintenance facilities,

Write us and we'll send complete specifications back to you, Or just take a little time to call
us. It's a small price to pay to get big time quality and service,

For sales and technical information

call toll free 800·421·5334
(in Collt. Alaska, Hawaii 213-515-6432).

[{IKik~ ·SUI- 17819 Rgueroa Street
~.. Gardena. Calif. 90248

INTER TWX 910-346-7648
NATIONAL CORP. .. In Canada ca ll: Interfax Systems. Inc. 514-366-D392

SubSidiary o f KikusurE~ectronjcs Corp . 3·1175 Shlnmoruko -Hlg a shl. Nakaharu-Ku, Kawasaki City.Japan (044) 411·0111
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future. Like other Heath courses. it con- 
tains all the pans needed to complete the 
series of experiments and is a complete 
unit. As with other Heath courses. you 
will need the ET -33008 breadboard or an 
equivalent to lay out the experiments. and 
you will also need access to a good os- 
cilloscope and a digital multimeter. If you 
don't have access to those items. buying 
them can significantly increase the cost of 
the course. Heath offers a package of the 
ET -33008 breadboard and the EE -103 
course for S129.95. On the other hand. 
those additional items should be part of 
any reasonably equipped workbench. R -E 

Tektronix Model 214 
Storage Oscilloscope 

CIRCLE 102 ON FREE INFORMATION CARD 

Tektronix 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

INN .. 5 
12 3 4 S 6 7 

214 

e w 

el milm 
[LEADER 

....,........,. 

Tektronix 

I I IIfIII 1 

HITACHI 

1:* E. .:a 

BECKMAN 
-, 

E. Polaroid c 
IllfeAACM. IMC 

17jiitIATA PRE Cm5.( " 

HAUri EIC3 

POWER DESIGN!, 

YEW 

WESTON 

SOLTEC 
CORPORATIO' . 

r Introducing 
the analogy /digital 

handheld 
multimeter. 

Fluke 73 

$85 
Fluke 75 

$99 
Fluke 77 

$129 
+l-,i7ç 2U 31py 
wet onlne It* bode Ybb Crab >a eM wb atrmu 10A /TA 
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FROM THE WORLD LEADER 
IN DIGITAL MUITIMETERS 

FLUKE, 

The Professional Test Equipment Source 

The Instrument Mart 
295 Community Drive. Great Neck. New York 1 1071 

(516) 487 -7430 outside N r (8001 645 -6535 

Sales. Service. Rental /Leasing Programs - 
and Pre -Owned Test Equipment also Available t 

/ 

CIRCLE 28 ON FREE INFORMATION CARD 

IF YOU Do MUCH WORK IN THE FIELD. YOU 

know the importance of having compact 
equipment that can stand up to the rigors 
of portable operation. We recently had a 

chance to review an oscilloscope that fills 
those requirements and adds some 
bonuses. including dual -trace capability. 
the ability to display one sweep at a time. 
and the ability to store a display. The unit 
is the model 214 storage oscilloscope 
from Tektronix (PO Box 500. Beaverton. 
OR, 97077). 

To say that the unit is compact is an 
understatement. It would indeed be diffi- 
cult to find an oscilloscope that was sig- 
nificantly smaller than this 3 x 51 x 
9% -inch unit. The weight is a scant 3V2 

pounds. The graticule area is 6 divisions 
(vertical) by IO divisions (horizontal). 
with each division being about 210 inch. 

The sturdy looking case is made from a 

high -impact plastic. At the rear of the case 
is a set of permanently attached high -im- 
pedance test probes. As you would expect 
of a portable scope. the unit can be oper- 
ated either from the AC power line or from 
its built -in rechargable batteries. 

Specifications 
Turning to what the scope can do. it has 

a bandwidth of DC to 500 -kHz. The verti- 
cal deflection can be set for anywhere 
between one -millivolt to 50- volts- per -di- 
vision. The vertical deflection controls are 
set up in the familiar I -2 -5 sequence and 
the entire range is covered in 15 steps. 

When the scope is in the dual -trace 
node. the display will either be chopped 
or alternated. depending on the sweep rate 
(time base) selected. The display is chop- 
ped for sweep rates of 500- milliseconds- 
per- division to 2- milliseconds- per -divi- 
sion; the chopping rate is approximately 
40 kHz. The display is alternated for 
sweep rates of I- millisecond- per -division 
to 5- microseconds -per- division. A varia- 
ble uncalibrated magnifier can increase 
the sweep rate by at least five times the 
setting. giving a maximum sweep -rate of 
I- microsecond -per- division (uncali- 
brated). Either trace can be turned off by 
using its POSITII)N control. 

The scope may be internally triggered 
(two modes) or externally triggered. In 

future . Like other Heath cou rses , it con­
tains all the parts needed to comple te the
series of experiments and is a complete
unit. As with other Heath courses, you
will need the £T-3300B breadboard or an
equivalent to layout the experi ments, and
you will also need access to a goo d os­
cilloscope and a digital multim eter. If you
don't have access to those item s, buying
them can significantly increase the cos t of
the course . Heath offers a package of the
£T-3300B breadboard and the ££-103
course for $129 .95. On the other hand ,
those addi tional items should be part of
any reaso nably equ ipped workbench. R-E

Tektronix Model 214
Storage Oscilloscope
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Tektronix 214

OVERALL 1 1
PRICE

EASE
OFUSE

INSTRUCTION
. MANUAL

PRIC5/vAWE

111213141516 7 8 9 10

~~-#

Sales, Service, Ren tal/Leasing Programs
. . . and Pre-Owned Test EqUipment also Ava ilable

Specifications
Turning to what the scope can do, it has

a bandwidth of DC to SOD-kHz. The verti­
ca l deflection can be set for anywhere
between one -mi llivolt to 50-vo lts-per-di­
vision. The vertica l deflection controls are
set up in the familiar 1-2-5 sequence and
the entire range is covered in 15 steps.

When the scope is in the dual-trace
mode , the display will either be chopped
or alternated, depending on the sweep rate
(time base) selected . The display is chop­
ped for swee p rates of 500-milliseconds­
per-division to 2-mi lliseconds- per-d ivi­
sion: the chopping rate is approx imately
40 kH z . The dis play is alternate d for
sweep rates of I-millisecond-per-division
to 5-microseconds-per-di vision . A varia­
ble uncalibra ted magnifier can increase
the sweep rate by at least five times the
setting, giving a maximum sweep-rate of
l -rnicrosecond-per-d ivis io n (u nca li ­
brated). Either trace can be turned off by
using its POSITION control.

The scope may be internally triggered
(two modes) or externally triggered . In

IF YOU DO MUCH WORK IN T HE FIELD, YOU

know the import ance of having compact
equipment that can stand up to the rigors
of portable operation . We recently had a
chance to review an osc illoscope that fills
th o se re qu ire me nts and ad ds so me
bonuses, including dual-trace capability,
the ability to display one sweep at a time,
and the ability to store a disp lay. The unit
is the model 2 /4 storage osc illoscope
from Tektronix (PO Box 500 , Beaverton ,
OR,97077).

To say that the unit is compact is an
understatement. It would indeed be diffi­
cult to find an oscilloscope that was sig­
nificantly sma ller than this 3 x 5\4 x
9V2-inch unit. The weight is a scant 3V2
pounds . The graticule area is 6 divisions
(vert ical) by IO division s (horizontal),
with each divisio n being about Vio inch.

The sturdy looking case is made from a
high-impact plastic . At the rear ofthe case
is a set of perm anentl y attac hed high-im­
pedance test probes . As you would expect
of a portable scope , the unit can be oper­
ated either from the AC power line or from
its built-in rech argable batteries .

Analog/dlgl~ 1 display
Va lls.ohms. 10A. mAo
diode leSI
Audible continUIty
"TouchHold" luoeliOn
Aulorange/ range hold
03%!laSICdcaccuracy
2000 + hour !laneryIlle
3-year warranty
MUlllpurpose holsler

Fluke 77

EmIl
Audible conlinully
Autorangelrang. hold
o5% basicdcaccuracy
2000 + hour !lanerylile
3-year warranly

Fluke 75

m.
Analog/digitaldlsp~y
Volts. ohms. 10A. rnA. .
diode test

The Professional Test Equipment Source

The Instrument Mart
295 Community Drive, Great Neck, New York 11021
(5161487-7430 Outside N.Y. (8001645-6535

Aulorange

Analog/digitaldisplay
Volts. ohms. 10A. diode
test

07%!laSIC dcaccuracy
2000+ hour !lan.rylile
3-year warranly

Fluke 73
~
~

FROM THE WORLD LEADER IF L U K E )
IN DIGITAL MULTIMETERS ®

Introducing
the analog/digital

handheld
multimeter.
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performáncé 
by design 

Folding Meters are Better 
Not all multimeters fold. There's a 
reason. While other manufacturers were 
busy copying each others designs, BBC 
looked at where portable meters were 
used and how they could be improved. 
The result is a unique approach. Folding 
meters with large displays (18 mm LCDs) 
and adjustable viewing angles. Now you 
can have high performance in a meter 
that excels in the field and on the bench. 
Hands Free vs Handheld 
In multimeters "hands free" is 
significantly better than "handheld" You 
need three hands to operate the typical 
"handheld" meter in the field. One for 
the meter and two for the probes. BBC's 
folding design lets you use a neck strap 
for the meter. This frees your hands for 
the probes. 
On the bench, the large, adjustable 
displays pay off. Its a sensible design 
that lets you make measurements faster 
and more easily. 

A Heritage of Precision 
BBC's track record of expertise in 
precision engineering spans eight 
decades. All our meters are built to 
tough VDE and DIN safety standards. 
The 31/2 -digit DMM's feature 0.1% basic 
dc accuracy and externally accessible 
fuses for overload protection. 
CIRCLE 72 ON FREE INFORMATION CARD 

Compact, Rugged and Affordable 
To design the impact resistant case that 
protects these DMM's, BBC relied on the 
industrial design skills of the Porsche 
Design Studios. 
When open, the display angle is easily 
adjustable. When closed, the display 
and the controls are protected, and the 
meters turn off automatically. 
Competitive pricing is another feature of 
BBC meters. Prices start at $193.00. 

Available Locally 
BBC meters are available throughout the 
U.S. If your instrumentation supplier 
doesn't carry BBC yet, we'll gladly tell 
you who does. Call toll free: 

1- 800 -821 -6327 
(In CO, 303 -469 -5231) 

BBC - METRAWATT /GOERZ 
6901 W.117th Avenue 
Broomfield, CO 80020, Telex 45 -4540 

Engineering Excellence in rest and Measurement 

BBC GOERZ 
METRAWATT [BBe.-)

Engineering Excellence in Test and Measu remen t

BBC meters are available throughout the
U.S. If your instrumentation supplier
doesn 't carry BBC yet, we'll gladly tell
you who does . Call toll free:

1-800-821-6327
(In CO, 303-469-5231)

BBC-METRAWATT/GOERZ
6901 W.117thAvenue
Broomfield, CO 80020,Telex 45-4540

Available Locally

Compact, Rugged and Affordable

Todesign the impact resistant case that
protects these DMM's, BBC relied on the
industrial design skills of the Porsche
Design Studios.
When open, the display angle is easily
adjustable. When closed , the display
and the controls are protected , and the
meters turn off automatically.
Competitive pricing is another feature of
BBC meters . Prices start at $193.00.

BBC 's track record of expertise in
prec ision engineering spans eight
decades. All our meters are built to
tough VDE and DIN safety standards.
The 3112-digitDMM's feature 0.1 % basic
dc accuracy and externally accessible
fuses for overload protection .
CIRCLE 72 ON FREE INFORMATION CARD

A Heritage of Precision

In mult imeters " hands free " is
significantly better than " handheld." You
need three hands to operate the typical
"handheld" meter in the field. One for
the meter and two for the probes. BBC 's
fold ing design lets you use a neck strap
for the meter. This frees your hands for
the probes .
On the bench , the large , adjustable
displays payoff. It's a sensible design
that lets you make measurements faster
and more easily.

Not all multimeters fold . There's a
reason . While other manufacturers were
busy copying each others designs, BBC
looked at where portable meters were
used and how they could be improved .
The result is a unique approach . Folding
meters with large displays (18 mm LCDs)
and adjustable viewing angles. Now you
can have high performance in a meter
that excels in the field and on the bench.
Hands Free vs Handheld

Folding Meters are Better

performanc
by design
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the cotir mode, the trigger signal is de- 
rived from the unit's vertical -deflection 
system after vertical switching has oc- 
curred. Note that when the cour mode 
and dual -trace operation have both been 
selected, triggering will take place on the 
vertical chopping signal. and not at the 
selected triggering level. In the CHANNEL- 
Two mode the trigger signal is again de- 
rived from the vertical -deflection system, 
but before vertical switching has occurred 
and only from the channel -two signal 
(hence the name). Triggering sensitivity is 
0.2 divisions from DC to 500 kHz in the 
COMP mode and 0.2 divisions from 2 Hz 

to 500 kHz in the CHANNEL Two mode. 
An external signal can also be used to 

trigger the scope. The external trigger :.fi- 
nal must be time -related to the inputs for 
the display to be stable. The minimum 
usable level for the external trigger signal 
is I volt: the maximum level is 16 volts. 

In some applications it is more useful to 
display one signal against another instead 
of against time. The scope has an x-y 
function that allows you to do that. In it, 
the vertical (Y) signal is applied to chan- 
nel I. while the horizontal (X) signal is 
applied to channel 2. Note that in this 
mode the bandwidth is limited to 50 kHz. 

SEMICONDUCTORS 
Consolidated Electronics is offering you a new 

semiconductor line. ET (Electronic Technician 

Replacement line) has quality semis that you need 

at the lowest prices imaginable! The ET semicon- 

ductor line also has an exclusive THREE YEAR 

WARRANTY! FOR DETAILS CALL TOLL 
FREE TODAY! 

1 -800 -762 -3412 L I 1 -800- 543 -3568 
OHIO WATS NATIONAL WATS 

705 Watervliet Ave.. Dayton, Ohio 45420 
in Dayton call 252 -5662 
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Special features 
There are two features that are surpris- 

ing for a scope this size: storage and sin- 
gle sweep. The storage feature freezes the 
display. That's particularly handy in cases 
were you want to carefully analyze a 

waveform. It's also handy in cases where 
you need to take notes -the display stays 
on the screen even after the probes have 
been removed from the test points, allow- 
ing you to take those notes at your leisure. 

Sometimes. the signal that you are in- 
terested in does not repeat regularly, or 
varies in amplitude. time. or shape. In 
those cases. using a conventional sweep 
can cause an unstable display. That's 
where the single -sweep function comes 
in. When that function is activated, the 
next trigger pulse initiates the sweep and a 

single trace will be displayed. At the end 
of that trace the sweep generator is locked 
out until the scope is reset. The single 
trace feature, when used with storage 
function. is especially handy for such 
things as looking for random or intermit- 
tent signals. When storing single sweeps, 
an automatic enhance feature allows the 
scope to display traces that exceed the 
device's normal writing speed. It is acti- 
vated at sweep rates of 0.1- millisecond- 
per- division and faster. 

Manuals 
the unit we reviewed was supplied with 

two manuals. The smaller "operators 
manual" includes a rundown on the 
scope's inputs and controls, gives operat- 
ing information. outlines some simple ad- 
justments that can be made by the 
operator, and lists sample applications. 

Far more impressive was the "service 
manual." It covers much of the informa- 
tion presented in the operator's manual 
but adds specifications and complete 
maintenance, calibration, and trou- 
bleshooting information. Also included 
are circuit descriptions. schematic and 
parts -placement diagrams, and a parts 
list. 

We have one major safety -related com- 
plaint about the device. As with the other 
units in this series from Tektronix, due to 
its design. a possible shock hazard is pres- 
ent at the AC -power plug when the scope 
is battery- operated. Warning is given in 
the manual. with instructions to store the 
plug in an insulated compartment at the 
rear of the scope during battery operation. 
Still. accidents do happen and we feel that 
that measure is inadequate. 

When you come right down to it. what 
sets this unit apart is its small size. If 
you've ever had to lug a full -sized scope 
around from place to place you know what 
we mean. Also the storage and single - 
sweep functions are sure to come in 
handy: once you've had a scope with 
those features, you'll wonder how you 
ever got along without them. The model 
2/4 lists for $2410. R -E 

SEMICONDUCTORS

705 Watervliet Ave., Dayton , Ohio 45420
in Dayton call 252-5662
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Consolidated Electronics is offering you a new
semiconductor line. ET (Electronic Technician
Replacement line) has quality semis that you need
at the lowest prices imaginable! The ET semicon­
ductor line also has an exclusive THREE YEAR
WARRANTY! FOR DETAILS CALL TOLL
FREE TODAY!

Special features
There are two features that are surpris­

ing for a scope this size: storage and sin­
gle sweep. The storage feature freezes the
display. That 's particularly handy in cases
were you want to carefully analyze a
waveform. It' s also handy in cases where
you need to take notes-the display stays
on the screen even after the probes have
been removed from the test points, allow­
ing you to take those notes at your leisure .

Sometimes, the signal that you are in­
terested in does not repeat regularl y, or
varies in amplitude , time, or shape. In
those cases, using a conventional sweep
ca n cau se an unstabl e di spl ay. That 's
where the single-sweep function come s
in. When that function is activated , the
next trigger pulse initiates the sweep and a
single trace will be displ ayed. At the end
of that trace the sweep generator is locked
out until the scope is reset. The single
trace feature , when used with storage
funct ion, is especi ally hand y for such
things as looking for random or intermit­
tent signals. When storing single sweeps,
an automatic enhan ce feature allows the
scope to disp lay traces that exceed the
device 's normal writing speed . It is acti­
vated at sweep rates of O.l-millisecond­
per-division and faster.

Manuals
The unit we reviewed was supplied with

two manual s. The smaller "operators
manual" includes a rundown on the
scope 's input s and contro ls, gives operat­
ing inform ation , outlin es some simple ad­
ju stments th at ca n be made by the
operato r, and lists sample applications .

Far more impressive was the "service
manual. " It covers much of the informa­
tion presented in the operator's manual
but adds spe cifications and complete /
mainten ance, calibration, and trou ­
bleshooting information . Also included
are circuit descriptions, schematic and
part s-placement diagrams, and a parts
list.

We have one major safety-related com­
plaint about the device. As with the other
units in this series from Tektronix , due to
its design, a possible shock hazard is pres­
ent at the AC-power plug when the scope
is battery-operated . Warning is given in
the manual, with instructions to store the
plug in an insulated compartment at the
rear of the scope durin g battery operation .
Still, accidents do happen and we feel that
that measure is inadequat e.

When you come right down to it , what
sets this unit apart is its small size . If
you've ever had to lug a full-sized scope
around from place to place you know what
we mean. Also the storage and single­
sweep functio ns are sure to come in
hand y; once you've had a scope with
those features , you' ll wonder how you
ever got along without them . The model
2/4 lists for $2410. R-E
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to 500 kHz in the C HANNEL TWO mode .
An externa l signal can also be used to

trigger the scope . The external trigger ~ .g ­

nal must be time-related to the inputs for
the display to be stable . The minimum
usable level for the external trigger signal
is I volt; the maximum level is 16 volts.

In some applications it is more useful to
display one signal against another instead
of aga inst time. The scope has an x-v
function that allows you to do that. In it,
the vertical (Y) signal is applied to chan­
nel I, while the horizont al (X) signal is
applied to channel 2. Note that in this
mode the bandwidth is limited to 50 kHz .

eEl1·800· 762·3412
OHIO WATS

the CaMP mode , the trigger signal is de­
rived from the unit' s vertica l-deflection
syste m after vertica l switching has oc ­
curred. Note that when the CaMP mode
and dual-t race opera tion have both been
selected, triggeri ng will take place on the
vertica l chopping signal, and not at the
selected triggerin g level. In the C HANNEL­

TWO mode the trigger signal is agai n de­
rived from the vertical-deflection system,
but before vert ica l swi tching has occurred
and only from the channel-two signa l
(hence the name). Triggering sensitivity is
0.2 divisions from OCto 500 kHz in the
CaMP mode and 0 .2 divisions from 2 Hz
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Last night 
Mark Davis started 
over from scratch. 
Without wasting so much as a lead wire. 
Some day Mark will be working on bigger 

projects. But right now, he's learning. 
Fortunately, the new ACE 109 solderless 
breadboard from A P PRODUCTS, just 
made learning a lot more affordable. 

ACE 109 SOLDERLESS BREADBOARD 

PRICED UNDER $20' 
1I GGISTtD I S. RIMI L PRK I 

The ACE 109 is the newest, lowest 
priced All Circuit Evaluator in the 
A P PRODUCTS line. It has a universal 
matrix of 81O solderless plug -in tie - 
points. And is ideal for designing, testing 
and modifying small circuits. ACE 109 

has three, standard 5-way binding posts 
for easy access to power sources. 

With an ACE 109, there's no wiring, 
soldering or desoldering. Just plug in 
your components and interconnect them 
with ordinary solid hook -up wire. If 
you want to make a circuit change, just 
unplug the components involved and 
start over. It's just that easy. 

Every ACE breadboard makes circuitry 
easy, fast, flexible. \ow A P PRODUCTS 
has made it even more affordable. The 
ACE 10) is priced under S20.' 

Look for the complete line of ACE 

breadboards and other A P PRODUCTS 
at your favorite electronics distributor. 
For the name of the A P PRODUCTS 
distributor nearest you, call Toll -Free: 

1800I321.9668. 
lln Ohio, call collect 12161 353. 2101.) 

Make the A P connection. 

A P PRODUCTS INCORPORATED 9450 Pnereede Drive P. 0. Box 540 Mentor, Oho 440601216) 354 -2101 TWX 810.425 2250 
Irr Europe, contact A P PRODUCTS GnrbHBaermlesweg 21 D -7031 Wed 1 West Germany 
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()cops 
r Now there's 

a new breed of 
Beckman hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HDUO 
DMMs are drop - proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 

Drop Proof 
Constructed of double -thick 

thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy -duty and shock mounted. 
Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o -ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops -proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A /600V with resistance 
ranges protected to 600 Vdc.'IYan- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 

CIRCLE 100 ON FREE INFORMATION CARD 

common 9V transis- 
tor battery. You can 
run in- circuit diode 
tests and check con- 
tinuity. You even get 

a one year warranty. 
The 0.25% basic dc volt accu- 

racy HD meters serve you with 7 

functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy -duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

'lb locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993 -8803. 

BECKMAN 

Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination.You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double-thick

thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls . All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are

designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro­
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tight ly, they even
float in water.

Accidental Overload
Protection

All DC voltage input s are
protected up to 1500 Vdc or 1000
Vrms. Current ranges are pro­
tected to 2A/600V with resis tan ce
ranges protected to 600 Vdc .Tran ­
sient protection extends up to 6KV
for 10 microsecond s.

More Meter for
Your Money

For starte rs you can get 2000
hours of continuous use from a
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common 9V transis ­
tor battery. You can
run in-circui t diode
tests and check con­
tinuity. You even get

a one year warranty.
The 0.25% basic de volt accu ­

racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10AMPS ac and
de, With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dep endable meter
with prices starting at just $169
(V. S. only).

To locate your nearest distrib­
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd. , Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN
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NEW IDEAS 
Use your scope as a capacitance meter 
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THIS MONTH WE'LL TAKE A L(X)K AT A 

handy little circuit that allows your os- 
cilloscope to be used as a precision capac- 
itance meter. Basically. the device is an R- 

C oscillator and a Have shaper. Figure 1 

shows the schematic for that circuit. As 
you can see. it consists of three IC's along 
with sonic resistors and capacitors. 

The circuit shown is powered by a 7- to 
15 -volt DC supply. (A 9 -volt transistor 
battery works just fine.) The supply con- 
sists of ICI (a 78L05 voltage regulator) 
and two filter capacitors. Next. look at the 
oscillator /shaper circuit: that circuit con- 
sists of IC2 (a MC14541 oscillator /timer) 
and IC3 (a 74LS38 quad NANO buffer) 
along with some resistors and capacitors. 
There are several IC's that might have 
been used but those were chosen because 
of their availability. 

To calibrate the device. first connect 
your scope to Then put the CAL/ 
TI-.ST switch to the calibrate position and 
adjust the 5- kilohm potentiometer R(- un- 
til a I- millisecond cycle is generated. 
That's it: easy. isn't it? The next step is to 
try it out using a known -valued capacitor. 

To find the value of the capacitor. sim- 
ply connect the component leads to the 
points labeled Cx in the schematic. With 
the scope still connected to V01..1. set the 
scope's attenuation to (typically) 2 volts. 
Now, adjust the sweep of the scope until 
you see 3 cycles or so on the screen. At 

FIG. 1 

that point. measure the time between two 
identical points on the trace (one com- 
plete cycle) and multiply that value by 
100. That calculated value is the capaci- 
tance value in microfarads. It should he 
pretty close to the specified value of the 
capacitor. If so. you can how find the 
value of an unknown capacitor. 

The precision of the device. as well as 

the value of the smallest capacitor it can 
measure. is limited by the scope and the 
calibration capacitor C(. Typically. the 
device can be calibrated to 2% or better 
without difficulty by using a capacitor 
good to I% or better. Those capacitors are 
generally more expensive. but we're sure 
you'll find that they're worth it. -JefC. 
Verive 

"First Ogg invented the wheel. then he 
discovered fire. Now he's trying k) build a 
receiving dish for satellite TV." 

NEW IDEAS 
This column is devoted to new seas or- 

Cutts. device applications. construction tech. 
nigues. helpful hints. etc 

All published entries. upon publication. will 
earn S25. In addition. for U.S residents only. 
Panavise will donate their model 333-The 
Rapid Assembly Circuit Board Holder. having 
a retail price of S39 95 It features an eight- 
position rotating adjustment. indexing at 45- 
degree increments. and six positive lock posi- 
tions in the vertical plane. giving you a full ten - 

inch height adjustment for comfortable work- 
ing 

agree to the above terms. ana grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles I declare that the 
attached idea is my own original material and 
that its publication does riot violate any other 
copyright I also declare that this material has 
not neon previously published 
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NEW IDEAS
Use your scope as a capacitance meter
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o
I

Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,
New York , NY 10003

Title of Idea

Print Name

Signature

I ag ree to the above term s, and grant
Radio-Electron ics Magaz ine the right to
pub lish my idea and to subsequently re­
publish my idea in co llections or compilations
of reprints of similar articles . I declare that the
attached idea is my own original materi al and
that its publication does not violate any other
copyright. I also declare that this mater ial has
not been previously publish ed.

NEW IDEAS
This column is devoted to new ideas, cir­

cui ts, device applications, cons truction tech­
niques , helpful hints, etc.

All pub lished entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333-The
Rapid Assembly Circuit Board Holder, having
a retail price of $39 .95. It features an eight­
position rotating adjustment, indexing at 45­
degree increments, and six posit ive lock posi­
tions in the vertical plane, giving you a full ten­
inch height adjustment for comfortable work­
ing.

"First Ogg invented the wheel, then he
discovered fire . Now he's trying to build a
receiving dish f or satellite TV."

that point, measure the time between two
identical points on the trace (one com­
plete cycle) and multiply that value by
100. That calc ulated value is the capaci­
tance value in microfarads . It should be
pretty close to the specified value of the
capaci tor. If so , you can how find the
value of an unkn own capacitor.

The precision of the device , as well as
. the value of the smallest capacitor it can
measure , is limited by the scope and the
calibration capacitor Cc- Typically, the
device can be calibra ted to 2% or better
without diff iculty by using a capacitor
good to I% or better. Those capacitors are
genera lly more expensive , but we' re sure
you' ll find that they're worth it.- Jeff C.
Verive
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handy little circuit that allows your os­
ci lloscope to be used as a precision cap ac­
itance meter. Basica lly, the device is an R­
C oscillator and a wave shaper, Figure I
shows the schematic for that circ uit. As
you can see, it consists of three Ie's along
with some resistors and capacitors .

The circuit shown is powered by a 7- to
15-volt DC supply. (A 9-volt transistor
battery works just fine .) The supply con­
sists of ICI (a 78L05 voltage regulator)
and two filter capacitors . Next, look at the
oscillator /shaper circuit: that circuit con­
sists of IC2 (a MC l454l oscillator/t imer)
and IC3 (a 74LS38 qu ad NAND buffer)
along with some resistors and capacitors .
There are several Ie's that might have
been used but those were chose n becau se
of their availab ility.

To cal ibrate the device , first connect
your scope to VOUT' Then put the CAL!

TEST switch to the calibrate position and
adjust the 5-ki lohm potenti ometer Rc un­
til a I-mill isecond cycle is genera ted .
That' s it: easy, isn't it? The next step is to
try it out using a known-valued capac itor.

To find the value of the capac itor, sim­
ply connect the component leads to the
poin ts labeled Cx in the schematic. With
the scope still co nnec ted to VOUT' set the
scope's atten uat ion to (typ ically) 2 volts .
Now, adjust the sweep of the scope until
you see 3 cycles or so on the screen. At
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For more details use the free 

information card inside the back cover 

SIGNAL GENERATORS. model LSG -215, 
model LSG -216, and model LSG -217 are pro- -11 

ments, and are also suitable for AM FM 
broadcast testing. 

grammable, and all feature convenient key t t .'. ' The model LSG -215 is priced at 51.685.00: 
board control of frequency and output level. -10.1 t , 0 ° the model LSG -216 is priced at 51.900.00. 
Semi-automatic operation is available by pre- and the model L S G -217 costs 

- I programming up to 100 different test condi- 51,980.00.- Leader Instruments Corpora - 
tions. A 2K memory stores frequency, output ` tion. 380 Oser Avenue. Hauppauge, LI, New 
level. and modulation (0 to 100 °0 AM. 0 to 100 I York 11788. 
kHz FM) data for each test condition. I - -- 

The LSG -217 offers an output frequency 
range of 0 to 70 MHz in two bands: 0.1 to 1P . 0: : . 

INDUCTANCE ANALYZER, model 3245, 
combines in a single, highly intelligent and 

19.9999 MHz in 100-Hz steps and 20 to 70 interactive benchtop unit. the capability to 
MHz in 1 -kHz steps. Output -level range is 0 to CIRCLE 103 ON FREE INFORMATION CARD drive. bias, and measure inductances at a 
120 dBµV in 1 -dB steps wide range of frequencies. Associated series 

The model LSG -215 and model LSG -216 The model LSG -217 is designed par- and parallel resistance and capacitances 
offer frequency ranges of 0.1 to 30 MHz in ticularly for use in the communications indus- may be measured simultaneously. and asso- 
100 -Hz steps and 75 to 115 MHz in 1 -KHz try but is an ideal general- purpose signal gated minor terms -O, D. (dissipation fac- 
steps The model LSG -216 also offers FM generator as well The model LSG -215 and tor). and R -are automatically computed from 
stereo multiplex with L. R, MAIN and SUB the model LSG -216 are designed for AM FM the measurement. Inductances of transfor- 
functions receiver design and production environ- coni nurtl on page 39 
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For more details use the free

information card inside the back cover

SIGNAL GENERATORS, model LSG-215,
mode l LSG-216, and mode l LSG-217 are pro­
grammable, and all feature convenient key­
board control of frequency and output level.
Semi -automatic operation is available by pre­
progr amm ing up to 100 different test condi­
tions . A 2K memory stores frequen cy, output
level, and modu lation (0 to 100% AM, 0 to 100
kHz FM) data for each test cond ition.

The LSG-217 offers an output frequency
range of 0 to 70 MHz in two bands : 0.1 to
19.9999 MHz in 100-Hz steps and 20 to 70
MHz in 1-kHz steps. Output -level range is 0 to
120 dBfLV in 1-dB steps .

The mode l LSG -215 and mode l LSG-216
offer frequency ranges of 0.1 to 30 MHz in
100-Hz steps and 75 to 115 MHz in 1-KHz
steps . The model LSG-216 also offers FM
stereo multiplex with L, R, MA IN and SUB
functions.

CIRCLE 103 ON FREE INFORMATION CARD

Th e mode l LSG-2 17 is designed pa r­
ticularly for use in the communicat ions indus­
try but is an idea l ge neral-pu rpose signa l
generator as well. The model LSG-215 and
the mode l LSG-216 are designed for AM/FM
receiver design and prod uct ion environ-

ments , and are also suitable for AM /FM
broadcast testi ng.

The model LSG -215 is priced at $1,685.00;
the mode l LSG-216 is priced at $1,900.00,
a nd t he mode l LSG -217 costs
$1,980.00.- Leader Instruments Corpora­
tion, 380 Ose r Avenue, Hauppauge, L1 , New
York 11788.

INDUCTANCC ANALYZCR , model 3245,
combi nes in a single, highly intelligent and
inte ractive benc htop un it, the capabi lity to
drive, bias , and measure inductances at a
wide range of frequencies. Associated series
and paralle l resistance and capacitances
may be measured simultaneous ly, and asso­
ciated "minor terms"-Q, D, (dissipation fac­
tor), and R-are automat ically computed from
the measurement. Inductances of transfor-

continued on page 39
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5...• 0 500 Sot! s.ctor w/H ub Ring
5 lol<· 0 500 S....... lboooo.. bul bulk product
5 \0· 0 500 10 Hll d S4<1or w/ Hub Ri"ll
5\0· 0 50 0 11 HIld SIe10r w/Hub RIng
5 • SS OO SolI Sector wlHu b Rt"ll (t& TPII
5 • OSOO Sott Seclor w/Hu b R>ngliS TPtI
5 lol<· FIllwI ..Oilll.tt l !of~LJ..Comput...

Choose you, b,and
Choose you, p,ice

Diskette
Users•••
When you've
heard from
all the
animals in
the diskette
zoo, but you
need fast
delivery and
high quality
diskettes...

CallCommunications Electronics. .

Diskette order desk [~ ~] ~
800-521-4414 8 ~\)
In' Canada 800-265-4828
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ELECTRONIC S- 

INTRODUCING THE 

IBM -PC ALTERNATIVE... 
/0111%, 

THE SANYO MBC550 

16 BIT AT ONLY $89500* PLUS 
MS -DOS REG. X9950° 

FREE BUSINESS SOFTWARE 
INCLUDING: 

MICROPRO WORDSTAR CALCSTAR 
'us EASYWRITER 
AND THE SYSTEM DISK 

IBM-PC 
SOFTWARE 
COMPATABLE 

IBM PC Compatible Color Graphics 
Single -Dual Disc Drive Capability 

8088 CPU 
128K Memory 
Centronics Printer 

Self Diagnostics 

Port Included 
IBM PC registered trademark o' 
IBM Corporation 

LETTER 
PR NTE RS 

-QUALITY SANYO MBC555 !WU* 

PR 5500 

r 

16 characters per second 
Bi- Directional printing 
Quiet operation 
Choice of 10, 12 or 15 
characters per inch 

not shown 

PR 5000 
s495 

S79500 
Reg. 59950 

10 characters 
per second 

00* REG 5595 

When purchased with Computer 

cap 
VISA 

- $ 00 
REG . 139500 1295 PLUS 
DUAL -DISK DRIVE FREE-SOFTWARE 
MICROPRO SOFTWARE (52000°', VALUE) 

WORDSTAR SPELLSTAR CALCSTAR 
MAILMERGE INFOSTAR 

SANYO MONITOR CRT-36 
MATCHING 12" SCREEN 5* 
HIGH -RESOLUTION -1 
GREEN MONITOR REG 99995 

When Purchased with Computer 

ADVANCE 
V COMPUTERS 

TOLL FREE HOT LINE 

800 -223 -0474 

26 WEST 46th STREET. NEW YORK. N Y 10036 212- 730 -7030 

* When purchased with monde( and printer (Model MBC550 S995 if purchased separate!), 
Model MBC555 S1395 It purchased separately ) . 
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In Computer Electronics... 

NTS HOME 
TRAINING GIVES YOU 
THE EDGE 
The competition for 
High -Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 

NTS W1TF0flIE home training provides 
you with a special kind of "Hands -On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state -of- the -art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL -NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 

High- Technology is a growth industry. The 
evidence is clear, and most observers predict a 

steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 

employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field -type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 

MICROCOMPUTERS 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid -state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro -control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry -level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS /HEATH disc -drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 

In Computer Electronics...

NTS ~rlTA[]rnCTM HOME
TRAINING GIVES YOU
THE EDGE
The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.
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NTS HlTPlOnIC ' home training provides
you with a special kind of "Hands-On"
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way . Send
for it today.

AGROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone wi ll reach an estimated ten million un its
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
f ield-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated . You
learn by doing, by assembl ing, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble­
shooting , and circuitry.

MICROCOMPUTERS
NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, dig ital log ic circuitry, and the
fundamentals of the computer itself . Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming .
In addition to written texts your course inc ludes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.
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D Ts 

MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu- Trainer is a fascinating solid - 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state -of- the -art control equipment: 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu- Trainer are also available in 
Microcomputer Servicing and Digital /Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS /Heath Hero I 

is included to train you in robotic applications in 

NO OBLIGATION NO SALESMAN WILL CALL 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 

manufacturing processes. In Video technology, a 
new course features the advanced NTS /Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 

EARN CEU CREDITS 

America's industrial giants are turning more and 
more frequently to home study as an effective way 
to upgrade employee skills. You benefit from the 
experience NTS has gained in its 79 years as a 

leader in technical training. The skills and 
experience gained in the building of kits and test 
equipment provide you with training that cannot 
be duplicated. And, 
depending on the 
program you select, 
you can earn up to 
30 CEU credits for 
successful 
completion. 
Complete details 
included in the 
catalog. 

Use f mall -In card or 1111 ouf end mail the coupon Indkat the Hold of you, choie 
r One only please I FREE full color catalog will b. sent to you by rfurn mall 

Ir 
NATIONAL TECHNICAL SCHOOLS Devi 2o6o34 
4000 South Figueroa Street. Los Angeles. CA 90037 
Please send FREE color catalog on course checked below 

Robotics 
Digital Electronics 
Auto Mechanics 

Computer Electronics 
Video Technology 
Home Appliances 

Air Conditioning Solar Heating 

Name 

Address 

City 

Zip _ Phone 

Check il interested ONLY In classroom training In Los Angeles 
Check if interested in G.I Bill Information 

L 

MICROPROCESSOR TECHNOLOGY

DIGITAL ELECTRONICS

State _City _

NATIONAL TECHNICAL SCHOOLS Dept 206-034

4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:

o Robotics 0 Computer Electronics
o Digital Electronics 0 Video Technology
o Auto Mechanics 0 Home Appliances

o Air Conditioning /Solar Heating

Name Age _

Address Apt. _

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis "Smart Set" color TV. with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

Use the mall-In card or 111I out and mall the coupon. Indlcale the Ileld 01your choice.
(One, only pteese.} FREE lull color catalog will be sent to you by return mall.

America's industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated . And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details .
included in the
catalog.

EARN CEU CREDITS

,----------------------------------------,
I

NO SALESMAN WILL CALLNO OBLIGATION

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated c ircuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

ROBOTICS &VIDEO TECHNOLOGY

The NTS Compu-Trainer is a fascinating solid­
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under­
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Cornpu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero I
is included to train you in robotic applications in

"NATIONALDl§TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schoo ls

4000 So. Figueroa St., Los Angeles, CA 90037

~p ~O~ (

o Check If Interested ONLY In classroom training in Los Angeies
o Check If interested In G.I . Bill Information.L J
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New protectio - especially in stormy weather 
for the electronics you use, sell or service! 

A brief, high voltage surge - or spike 
- can occur in any AC line system 
and, at amplitudes lower than 600V, 
cause little or no damage. 

But at greater amplitudes, a spike 
can do real damage. And the greater 
the high voltage surge - resulting 
from nearby lightning, for example - 
the greater the risk of harm, 
especially to solid -state devices. 

That's why Zenith now announ- 
ces the availability of two Spike 

ó Suppressors - one with a grounding 
plug and the other without. 

Both are designed to provide 
ó susceptible TV receivers, household 
ó appliances and other electronics 
cr with two -way protection from high - 

voltage surges. 
38 

First, a Zenith Spike Suppressor 
absorbs a wide range of voltage 
spikes so only a safe voltage level 
reaches the protected equipment. 

Second, heavy or prolonged 
voltage surges cause a Zenith Spike 
Suppressor to cut off power com- 
pletely to protected equipment 
thereby signaling the need for a 
replacement Spike Suppressor. 

That's double -duty protection 
against spikes for the electronics 
you use, sell or service. And ample 
reason for you to lay in a supply of 
Zenith Spike Suppressors soon. 

Chances are they're available 
at your Zenith dealer's now. Call 
and pick up several before the next 
storm hits! 

PEAK 
VOLTS 

600 

with Space Suppressor 
sate 

In that graph. the _sold curve represents the e cess 
wear or 'spate vnpo$ d on an, scVk System and 
represented by the dotted arse the protection provded 
household appkances as the Zenith Spate Suppressor 
absorbs the excess voltage and prevents t from 
surgnp Wu the system 

7.017,110! 
e quy goes to before the name goes on 

New protectio - especially in stormy weather­
for the electronics you use, sell or service!

A brief, high voltage surge - or spike
- can occur in any AC line system
and , at amp litudes lower than 600V,
cause little or no damage.

But at greater amplitudes, a spike
can do real damage. And the greater
the high voltage surge - resulting
from nearby lightning, for example­
the greater the risk of harm ,
especially to solid-state devices.

That's why Zenith now announ­
~ ces the availability of two Spike
~ Suppressors - one with a grounding
g: plug and the other without.
o
~ Both are designed to provide
6 susceptible TV receivers, household
o appliances and other electronics
C? with two-way protection from high­

voltage surges.
38

First, a Zenith Spike Suppressor
absorbs a wide range of voltage
spikes so only a safe voltage level
reaches the protected equipment.

Second, heavy or prolonged
voltage surges cause a Zenith Spike
Suppressor to cut off power com­
pletely to protected equipment
thereby signaling the need for a
replacement Spike Suppressor.

That's double-duty protection
against spikes for the electronics
you use, sell or service. And ample
reason for you to lay in a supply of
Zenith Spike Suppressors soon.

Chances are they 're available
at your Zenith dealer's now. Call
and pick up several before the next
storm hits!

In this graph. the sol id curve represents the excess
voltage or "spike" imposeo on an electricsystem and.
represented by the dotted line, the protection provided
household appl iances as the Zenith Spike Suppressor
absorbs the excess voltage and prevents it from
surging thru the system.
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NEW PRODUCTS 

continued from page 32 

mers. wire -round resistors, and even printed - 
circuit board traces, can be measured and 
evaluated, without designing a test setup or 
performing oft -line computations 

Extensive output and remote -control tea- 

TRANSFER DEVICE, the PORTAPAC, is a 
portable data -retention and transfer device 
with storage capacity of up to 64K bytes of 
data. The PORTA PAC Is line- transparent. 
using standard RS232C interface with RTS 
CTS handshake and is selectable from 

CIRCLE 104 ON FREE INFORMATION CARD 

tures (optional) allow the model 3245 to be 
networked as part of an automatic parts-han- 
dling station, remote -testing Instrument. or 
part of an ATE Installation. Optional RS -232 
or IEEE -488 ports are available. In addition to 
those digital- output options, analog outputs 
may be generated (0 -1 -volt DC) proportional 
to measured values. 

The model 3245 is priced at 
57995 00 -Wayne Kerr, Inc.. 400 West 
Cummings Park. Woburn, MA 01801. 

CIRCLE 105 ON FREE INFORMATION CARD 

50- 19.200 baud. Information can be trans- 
ferred regardless of software protocols or disk 
format. Typical battery power retains memory 
for 15 months to 5 years. depending upon 
storage size. Power automatically switches to 
an internal battery source when the external 
source is disconnected That switching 
causes neither loss nor alteration of data 

The PORTAPAC is particularly apt for 
transferring data between incompatible com- 
puter systems. It can also be used as a printer 
buffer. external storage for portable comput- 
ers. or for backup storage The PORTAPAC 
comes in three capacity versions. 16K, priced 
at 5345.00: 32K. priced at 5545.00 and the 
64K version at 5695 00 - Cryptonics, Inc., 

11711 Coley River Circle. Suite 7, Fountain 
Valley. CA 92708. 

OSCILLOSCOPE. model LBO -525L, is a 50- 
MHz. two- channel oscilloscope that offers the 
flexibility and advanced features required for 
critical applications while being easy to oper- 
ate 

It has a true calibrated delayed timebase 
with both run -after -A and trigger- after -A 
modes. There is 500 µV maximum sensitivity 
and 20 ns maximum sweep speed that per- 
mits analysis of low -level and high- frequency 
signals. while still offering a maximum input 
rating of 500 V (DC plus AC peak). There is 

CIRCLE 106 ON FREE INFORMATION CARD 

also an illuminated internal graticule for pre- 
cise measurements and photography and 12 

kV CRT accelerating potential for maximum 
trace intensity. even when observing tran- 
sients at high sweep speeds In addition. 

wsA° 

One source 
\ , for thousands 

of VCR parts. ,,.. :y` 

,,.,.,1. 
tn+n / 

RCA VCR parts are available from more than 600 
authorized RCA parts distributors. See your local 
RCA distributor for RCA's new VCR parts kits - 
they're easy to use and reuse. Each package 
has a handy slide top - and features detailed 
cross -references to other manufacturers' 
model numbers and stock numbers. 

One more thing. Kit prices are lower than 
the total cost of the individual parts. So see 
your RCA distributor today. Also ask for a 

copy of the VCR Parts Cross Reference of 
more than 8000 VCR parts (Form 
1F6627) and VCR Tool Catalog (Form 
1F6857). Or write: RCA Distributor and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford. NJ 08096. 

Service more than 95 RCA and other brand 
models with these VCR Parts Kits: 
199094 and 199095 Ben Kits. 199096 Lamp Kit. 199097 Fuse Kit. 199300 IC Kit RCJU VCR 

Parts 
39 

NEW PRODUCTS
continued from page 32

mers, wire-round resistors, and even printed­
circuit board traces, can be measured and
evaluated, without designing a test setup or
performing off-line computations.

Extensive output and remote-control fea-

CIRCLE 104 ON FREE INFORMATION CARD

tures (optional) allow the model 3245 to be
networked as part of an automatic parts-han­
dling station, remote-testing instrument, or
part of an ATE installation. Optional RS-232
or IEEE-488 ports are available. In addition to
those digital-output options, analog outputs
may be generated (o-r-volt DC) proportional
to measured values.

T h e model 3245 is priced at
$7995 .00.-Wayne Kerr, Inc., 400 West
Cummings Park, Woburn, MA 01801 .

TRANSFER DEVICE, the PORTAPAC, is a
portable data-retention and transfer device
with storage capacity of up to 64K bytes of
data. The PORTAPAC is line-transparent,
using standard RS232C interface with RTS/
CTS handshake and is selectable from

CIRCLE 105 ON FREE INFORMATION CARD

50- 19,200 baud. Information can be trans­
ferred regardless of software protocols or disk
format. Typical battery power retains memory
for 15 months to 5 years, depending upon
storage size. Powerautomaticallyswitches to
an internal battery source when the external
source is discon nected . That switch ing
causes neither loss nor alteration of data.

The PORTAPAC is part icularly apt for
transferring data between incompatible com­
puter systems. It can also be used as a printer
buffer, external storage for portable comput­
ers, or for backup storage. The PORTAPAC
comes in three capacity versions: 16K, priced
at $345.00; 32K, priced at $545.00 and the
64K version at $695.00 - Crypton ics, Inc.,

11711 Coley River Circle, Suite 7, Fountain
Valley, CA 92708.

OSCILLOSCOPE, model LBO-525L, is a 50­
MHz, two-channeloscilloscopethatoffers the
flexibility and advanced features required for
critical applications while being easy to oper­
ate.

It has a true calibrated delayed timebase
with both run-afte r-A and trigger-afte r-A
modes. There is 500 floV maximum sensitivity
and 20 ns maximum sweep speed that per­
mits analysis of low-level and high-frequency
signals, while still offering a maximum input
rating of 500 V (DC plus AC peak). There is

CIRCLE 106 ON FREE INFORMATIO N CARD

also an illuminated internal graticule for pre­
cise measurements and photography and 12
kV CRT accelerating potential for maximum
trace intensity, even when observing tran­
sients at high sweep speeds. In addition,

One source
for thousands
of VCRparts.

s::
}>
:Do

VCR ~
Parts ~nell

RCA VCR parts are availab le from more th an 600
authorized RCA pa rts d ist r ibu tors. See your local
RC A d istri b ut or for RCA's ne w VCR parts k its ­
t hey're easy to use and reuse . Each package
has a handy slide top - and features detailed
cross- references to other manufacturers '
model nu mbers and stock numbe rs.

O ne more th ing. Ki t prices are lower than
the total cost of the in d ividual pa rts. So see
your RCA d istributor today. A lso ask fo r a
copy of the VC R Parts Cross Refe rence of
more than 8000 VC R parts (Fo rm
1F6627) and VC R T ool Catalog (Fo rm
1F6857) . Or wri te: RCA Distributor and
Speci al Products D ivis ion, 2000 Clements
Bridge Road, Deptford , NJ 08096.

Service more than 95 RCA and other brand
models with these VCR Parts Kits:
199094 and 199095 Belt Kits, 199096 Lamp Kit, 199097 Fuse KiI, 199300 rc Kit
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Train at home 
In spare time! 
Learn it all...al the office. or at 
home...computer operations. applications 
and programming! 
Learn how and why a computer can help 
you Learn to write your own computer pro- 
grams. How to program in BASIC How to 
understand and use more than 80 BASIC 
commands and functions. How to use pre- 
packaged software and change it to meet 
your special needs How to make sense of 
the overwhelming maze of books, informa- 
tion and advice available at your local com- 
puter store. See how easy it is to use 
different programs already available. See 
how they fit into your home or business 
operations...budgeting. real estate, book - 
keeping. inventories. expenses, pricing. 
profit margins. investments, interest. 
taxes...hundreds more including foreign 
languages. and graphics. Never again be at 
the mercy of a so- called "computer expert." 

EXPERTS SHOW YOU 

WHAT TO DO. HOW TO 

DO IT...TO MAKE YOUR 

LIFE EASIER 

Everything is explained in 
easy -to- understand lan- 
guage with plenty of exam- 
ples Step -by -step you 
learn how to program in 
BASIC. How to understand 
and use more than 80 
BASIC commands and 
functions How to use pre- 
packaged software and 
change it to meet your spe- 
cial needs How to make 
sense of the overwhelming 
maze of books, informa- 
tion and advice available at 
your local computer store 
You learn everything you 
need to know to use the 
computer Vow! be able to 
understand computer 
experts and talk their lan- 
guage storage, sys- 
tems, terminals and much. 
much more NOW... ALL 
THIS IN ONE COURSE! 

Computer Training Computer Programming 
Computer Applications 

Find out what you need to 
know about computer operations 

TIMEX SINCLAIR 1500 
WITH BUILT IN 16K MEMORY 

INCLUDED WITH 

ice.. YOUR TRAINING 
darvdesdeam ills Plugs into any TV! rraroeaearreeddl 

MIairrnaa111naMIIIS 

NM r_ da sM OwO 
die --w ws16 rs rrssss MIUM. 

SEND FOR 

FREE FACTS! 

COMPUTER TRAINING. Dept DE024 
Scranton, Pennsylvania 18515 

Please rush me free facts and color brochure 
that tells how I can learn computer applica 
bons. programming and operation at home in 
spare time 
Nere Age 

Address 

40 
Lcdyrstarertip_ J 

there is alternate triggering capability that al- 
lows the simultaneous display of two 
asynchronous signals 

The model LBO -525L is priced at 51195 00 
-Leader Instruments Corporation, 380 
Oser Avenue. Hauppauge. NY 11788 

PROTECTIVE COATING, Konform, is an 
aerosol -packaged. silicone elastoplastic- 
based conformal coating for protecting rigid 
and flexible printed -circuit boards. thick film 
circuits. and electrical and electronics com- 
ponents and assemblies. It guards against 
moisture. fungus. thermal stress and me- 
chanical abuse Konform is formulated to 
withstand the heat of densely -packed com- 

CIRCLE 107 ON FREE INFORMATION CARD 

puter circuitry, as well as the cold of aero- 
space communications systems in subzero 
temperatures. It meets the MIL-I-46058C 
Type SR and has been approved by Under- 
writers Laboratories. Konform is priced at 
510 75 per 16 -ounce container - 
Chemtronics, 681 Old Whets Path, Haup- 
pauge. NY 11788 

WIRE STRIPPER, the Rush model 2. is de- 
signed for removing PVC -type insulation from 
the ends of stranded or solid wires from size 
17 to 24 AWG. 

CIRCLE 108 ON FREE INFORMATION CARD 

The automatic hand stripper is self-adjust- 
ing for different wire sizes. and cleanly cuts 
the insulation on both stranded and solid 
wires. 

Stripping a wire is accomplished by placing 
the wire between two holding pads and clos- 
ing the two handles. The insulation is cut 
automatically and the unwanted insulation 
slug is removed from the end of the wire. The 

Radio-Electronics BOOKSTORE 
J Build Your Own Satellite TV Receiver S7 00 

8-Ball Satellite TV Antenna S5 00 

-7 Build Your Own Robot .. S12 00 
TV Descrambler (January February 1981) $3.00 
,aad o- Electronics back issues (1983) S3.00 
kJanuary. February 1983 not available) 
Write in issues desired 
Radio- Electronics back issues (1982) S3 50 

(January 1982 not available) 
Write in issues desired 
Radio-Electronics back issues (1981) $4.00 
(February. March, December 1981 not available) 
Write in issues desired 
Etch your own PC boards S3 00 

1er any of the items ndicated above. check on the ores 
want Complete the order form below. include your pay 

-lent. check or money order (DO NOT SEND CASH( and ma.I 

'o Radio- Electronics. Reprint Department, 200 Park Ave 

South. New York NY t0003 Please allow 4 -6 weeks tot 

delivery 

a you need a copy of an article that is in an issue we indicate is 

.,hava aable you ran order it directly from us We Marge 50e 

per page Indicate the issue (month d year). pages and article 

desired. Include postmen' in full. plus shipping and handling 

C Special Protects (Spring 1981) S4 50 

Special Protects #4 (Summer 1982) S4 50 

Special Protects #5 (Winter 1983) S4 00 
Special Protects #6 (Spring 1983) S3 50 

Special Protects i7 (Summer 83) NOT AVAILABLE 

Special Protects #8 (Winter 83) S3 50 

Special Protects #9 (Winter 841 S3 00 

ID Radio-Electronics Annual 1983 S3 50 
Radio -Electronics Annual 1984 S2 50 

How to Make PC Boards S2 00 
El All About Kits S2 00 
Modern Electronics (Vol 1 #1 t S2 25 

April 1908) 

Electro Importing Co Catalog S4 95 
(1918)(176 pp) 

ARTICLE 

MONTH 

PAGES 

TOTAL PAGES 
@ 5Ce each 

YEAR 

TOTAL PRICE 

MAIL TO Raiellsetrades 1.84 

Redid Dowered. 200 Park Aare South New York. NY 10003 All payments must be In U.S. funds 

Tow. priced order 

Sales Tale (New Yak Sae Residents ally). s 

Shipping & Wing (U S d Canada only) (Includes FIRST CLASS POSTAGE) $100 per item S 

All other countries (S2 00 per item. sea mail) S 

(S4 00 per item. air mail) S 

Total Enclosed S 

Name 

Address 

ty Stale Zip 

YEAR

TOTALPRICE

C Special Projects (Spring 1981) $4.50
D Special Projects #4 (Summer 1982) $4.50
D Special Projects #5 (Winter1983) $4.00
D Special Projects #6 (Spring 1983) $3.50
D Special Projects #7 (Summer 83) NOT AVAILABLE
D Special Projects #8 (Winter 83) . . . . .$3.50
D Special Projects #9 (Winter84) $3.00
D Rad io-Electronics Annual 1983 .. $3.50
D Radio-Electronics Annual 1984 . .$2.50
D How to Make PC Boards . . . $2.00
D All AboutKits . . . $2.00
D Modern Electronics (Vol. 1. #1 $2.25

April 1908)
D Electro Importing Co. Catalog. . . . .. $4.95

(1918) (176 pp)
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The automatic hand str ipper is self-adjust­
ing for different wire sizes, and cleanly cuts
the insulation on both stranded and sol id
wires.

Stripping a wire is accomp lished by placing
the wire between two holding pads and clos­
ing the two hand les. The insulation is cut
automati cally, and the unwanted insulation
slug is removed from the end of the wire. The

puter circuitry, as well as the cold of aero­
space communications system s in subzero
temp eratures. It meets the Mll-I -46058C
Type SR and has been approved by Under­
writers Laboratories . Konform is priced at
$ 10.75 p er 16-oun c e containe r.­
Chemtronics, 681 Old Willets Path, Haup­
pauge , NY 11788.

WIRE STRIPPER, the Rush mode l 2, is de­
signed for removing PVC-type insulation from
the ends of strand ed or solid wires from size
17t0 24AWG .

D Build Your Own Satellite TV Receiver .. ... $7.00
D 8-Ball SatelliteTV Antenna . . . $5.00
D Build Your Own Robot . . .$12.00
D TV' Descrambler (January, February 1981 ) $3.00
D Radio-Electronics back issues (1983) . . . $3.00

(January, February 1983 notavailable)
Wri te in issues desired _

D Radio-E lectronics back issues (1982) $3.50
(January 1982 notavailable)
Write in issues desired _

D Radio-Electronics back'issues (1981) . . $4.00
(February, March , December 1981 not available)
Write in issues desired _

D Etchyour own PCboards $3. 00

To order anyof Iheitems indicatedabove, check off the ones
youwant. Complete the order formbel ow, include your pay-
ment, check ormoney order (DO NOTSENDCASH), and mail ARTICLE
10 Radio-E lectronics, Reprint Department, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
~~ MO~

Ifyouneedacopy ofan article that isinan issue we indicateis
unavailable you can order it directly tromus. We charge 50¢ PAGES
per page. Indicatetheissue (month& year), pagesand article
desired. Includepayment in full , plus shipping and handling @ 50¢each ---==--::-:c-:-::
~~~ mw~~

I d- II I · REPRINTiI .D- III rlllllllil.BOOKSTORE

00::....
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MAIL TO: Radio-Electronics 1-84
Reprin t Department, 200 ParkAve. South, New York. NY 10003 All payments must bein U.S. funds

Total. price of order . . . . . . . . . . . . . . . . . . . . . . . $ _
Sales Tax (New York State Residents only) . . $ _
Shipping & Handling(U.S. & Canada oniy) (Inciudes FIRST CLASS' POSTAGE)$100 per item . .$ _

Ail other countries ($2.00per item, sea mai l) . . . . . . .$ _
($4.00per item, air mail) .$ _

Total Enclosed . $ _
Name _

Address _

Cily Stale Zip _

there is alternate triggering capability that al­
lows tile s imu ltaneous d isp lay of two
asynchronous signals.

The mode l LBO-525L is priced at $1195.00
- Leader Instruments Corporation, 380
Oser Avenue, Hauppauge, NY 11788.

PROTECTIVE COATING, Konform, is an
aeroso l-packaged, silicone/e lastoplastic­
based conformal coat ing for protect ing rigid
and flexible printed-circu it boards , thick film
circuits , and elect rical and elect ronics com­
ponents and assemblies. It guards against
moisture, fun gus, thermal stress and me­
chan ical abuse . Konform is for mulated to
withstand the heat of dense ly-packed com-

SEND FOR
FREE FACTS!

•••••••••llIIo
• ••••1II111.'lIIIo1la
•••••III •••llIo
_ ••i. '..,•••••

Pleaserush me free facts and color brochure
that tells how I can learn computer applica­
tions, programming and operation at home in
spare time.
Name Age __

Train at home
in sparetime!
Learn it all . . .at the office, or at
home... computer operations, applications
andprogramming!
Learn how and why a computer can help
you. Learn to write your own computer pro­
grams . How to program in BASIC. How to
understand and use more than 80 BASIC
commands and functions. How to use pre­
packaged software and change it to meet
your spec ial needs. How to make-sense of
the overwhe lming maze of books, informa­
tion and advice available at your local com­
pute r store . See how easy it is to use
differen t programs already available. See
how they fit into your home or business
operations .. .budgeti ng, real estate, book­
keeping , invento ries, expenses , pr icing,
prof it marg ins, investm ents , inte rest ,
taxes ... hundreds more including fo reign
languages, and graph ics. Never again be at
the mercy of a so-called "computer expert. "

EXPERTS SHOW YOU
WHAT TO DO, HOW TO
DO IT...TOMAKE YOUR
LIFE EASIER
Everything is explained in
easy-to-understand lan­
guagewith plenty ofexam­
ples. Step-by-step you
learn how to program in
BASIC. How to understand
and use more than 80
BASIC commands and
functions. How to use pre­
packaged software and
change it to meetyourspe­
cial needs. How to make
senseof theoverwhelming
maze of books, informa­
tionandadviceavailableat
your local computer store.
You learn everything you
need to know to use the
computer. You' ll be able to
understand computer
experts and talk their lan­
guage ... storage , sys­
tems, terminals andmuch,
much more. NOW.. . ALL
THIS INONE COURSE!

• Computer Training· ComputerProgramming
• Computer Applications

Find outwhat you need to
know about computer operations

TIMEX SINCLAIR 1500
WITH BUILT IN 16K MEMORY

___ INCLUDED WITH
• ••••••••• YOUR TRAINING.UUIJIII...... Plugs into any TV!•••••••••• •...'....-
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model 2 strippers are suitable both for pro- 
duction and occasional use and incorporate 
an integral wire cutter for cutting wires to 
length. The tool weighs 6 ounces and is 71 4 

Inches long 
The Rush model 2 is priced at 

$22.70 -The Eraser Company, Inc., PO 
Box 4961 Oliva Drive. Syracuse. NY 13221. 

TVRO FILTER, model 3217W and model 
3217U2 (shown) remove 4 -GHz interference 
by trapping its downconversion at the re- 

ceiver IF 
The model 3217U1 has a notch depth of 25 

dB with a 3 -dB bandwidth of - 1 5 MHz. Fil- 
ters come with 50 -ohm SMA connectors. It is 

priced at $165.00. 

CIRCLE 109 ON FREE INFORMATION CARD 

The model 3217U2 has a notch depth of 50 
dB and a 3 -dB bandwidth of 1 5 MHz It is 
priced at 5340.00 -Microwave Filter Co., 
Inc., 6743 Kinne Street. East Syracuse. NY 
13057 

MULTIFUNCTION TESTER, model 105. con- 
sists of two different type function generators. 
a pulse generator. a frequency counter, and 
an AC voltmeter. Each of those pieces is 
basically familiar test equipment and can be 
used in the normal manner In addition. when 

CIRCLE 110 ON FREE INFORMATION CARD 

the various sections are properly connected 
to each other and to an X -Y plotter or scope. 
the system will generate a frequency -re- 
sponse plot. When connected to a scope. it 

will provide a response plot for breadboard 

work on amps and filters When connected to 
a plotter. it provides hard -copy certification of 
equipment response 

The first function generator is called the 
timebase Its primary task is to provide sweep 
voltage for the sweep generator and trigger 
voltage for the pulse generator It generates a 
ramp with independently controlled leading 
and trailing sides The timebase also pro- 
duces sinewaves and squarewaves, has am- 
plitude and DC- offset controls. and has an 
externally triggered FSK mode. There is a 
decade frequency -range switch which se- 
lects one of seven ranges from 001 Hz to 
1kHz. and variable controls which multiply 
those ranges by a factor of 1 to 100 Output 
Impedance is 600 ohms. 

The second function generator Is called the 
sweep generator. It can be swept internally 
with the timebase section. with an external 
signal. or manually with COARSE and FINE 

front -panel controls There are log- and lin- 
ear -sweep modes Maximum linear -sweep 
range is 20 Hz to 20 kHz. Maximum log - 
sweep range is 10 Hz to 1 MHz The unit can 
be set to sweep any portion of those ranges 

The pulse generator has a decade range 
switch and a variable control to produce pulse 
widths from 30 nanoseconds to 3 seconds It 

can be triggered by the timebase or the 
sweep generator. 

The frequency counter is seven -digits and 
updates every half second It can be triggered 
by either the sweep generator or the voltme- 
ter. 

The AC voltmeter measures true RMS. has 
linear and log modes. and has fast and slow 
damping select The meter will measure the 
signal at the timebase. sweep generator out- 
puts or an external output 

The model 1051s priced at $750 00 - FSI, 
PO Box 1423. Victorville. CA 92392 

PROTECTION UNIT, the Protector 6000. 
eliminates the damaging effects of transient 
voltage surges to expensive. sensitive elec- 
tronics equipment It uses silicon PN function 
devices to provide fast response to surges. 

CIRCLE 111 ON FREE INFORMATION CARD 

before they can reach the equipment. It also 
provides full protection from electromagnetic 
and radio- frequency interference The unit 
operates in both common and differential 
modes. ands outfitted with a circuit breaker 
to guard against current overloads higher 
than 15 amperes. 

The Protector 6000 is priced at 
S159 95 -New -Tone Electronics, Inc., 44 
Farrand Street. Bloomfield. NJ 07003 R -E 

FREQ COUNTERS 
TO 1.3 GHZ 

'SSQCCCC' 
de ,.,.,,,.... .. 

EXCLUSIVE NEW FEATURE: 

SIGNAL STRENGTH LED BAR GRAPH 

6 MODELS: S150. -S499. 
ALL ALUMINUM CASES 

FULL YEAR GUARANTEE 
OPTIONAL PRECISION TIMEBASES 

AC, DC OR BATTERY PORTABLE 
CERTIFIED NBS CALIBRATION 
MADE IN U.S.A. -10TH YEAR 

LARGE SELECTION ACCESSORIES 

OPTOelectronics inc 
5821 N.E. 14th Avenue 

Ft. Lauderdale. Florida 33334 ; 
1- 800 - 327 -5912 sl 

FLA (305) 771 -2050 TELEX 514849 
CIRCLE 62 ON FREE INFORMATION CARO 
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model 2 strippers are suitable both for pro­
duction and occasional use and incorporate
an integral wi re cutte r for cutting wires to
length. The tool weighs 6 ounces and is 71/4
inches long.

The Rush mode l 2 is priced a t
$22.70-The Eraser Company, Inc., PO
Box 4961/01iva Drive, Syracuse, NY 13221.

TVRO FILTER, model 3217U1 and mode l
3217U2 (shown) remove 4-GHz interference
by trapping its dow nconversion at the re­
ceiver IF.

The model 32 17U1has a notch depth of 25
dB with a 3-dB bandwidth of :!:1.5 MHz. Fil­
ters come with 50-ohm SMA connectors. It is
priced at $1 65.00.

CIRCLE 109 ON FREE INFORMATION CAR D

The model 3217U2has a notch depth of 50
dB and a 3-dB bandwidth of :!:1.5 MHz. It is
priced at $340 .00.-Microwave Filter co.,
Inc ., 6743 Kinne Street, East Syracuse , NY
13057.

MULTIFUNCTION TESTER , model10S, con­
sists of two different type function generators,
a pulse generator, a frequency counter, and
an AC voltmeter. Each of those pieces is
basically familiar test equipment and can be
used in the normal manner. In addition, when

CIRCLE 110 ON FREE INFORMATION CARD

the various sections are properly connected
to each other and to an X-Y plotter or scope,
the system will gene rate a freque ncy-re­
sponse plot. When connected to a scope, it
will provide a response plot for breadboard

work on amps and filters. When connected to
a plotter, it provides hard-copy certification of
equipment response.

The first function generator is called the
timebase. Its primary task is to provide sweep
voltage for the sweep generator and trigger
voltage for the pulse generator. It generates a
ramp with independently controlled leading
and trailing sides. The timebase also pro­
duces sinewaves and squarewaves, has am­
plitude and DC-offset controls, and has an
externally triggered FSK mode. There is a
decade frequency-range switch which se­
lects one of seven ranges from .001 Hz to
1kHz, and variable controls which multiply
those ranges by a factor of 1 to 100. Output
impedance is 600 ohrns.

The second function generator is called the
sweep generator. It can be swept internally
with the timebase section, with an external
signal, or manually with COARSE and FINE

front-panel controls. There are log- and lin­
ear-sweep modes. Maximum linear-sweep
range is 20 Hz to 20 kHz. Maximum log­
sweep range is 10 Hz to 1 MHz. The unit can
be set to sweep any portion of those ranges.

The pulse generator has a decade range
switch and a variable control to produce pulse
widths from 30 nanoseconds to 3 seconds. It
can be tr iggered by the timebase or the
sweep generator.

The frequency counter is seven-digits and
updates every half second. It can be triggered
by either the sweep generator or the voltme­
ter.

The AC voltmeter measures true RMS, has
linear and log modes, and has fast and slow
damping select. The meter will rneasure the
signal at the timebase, sweep generator out­
puts, or an external output.

The model 10S is priced at $750.00 - FSI,
PO Box 1423, Victorville, CA 92392.

PROTECTION UNIT, the Protector 6000 ,
eliminates the damag ing effects of transient
voltage surges to expensive, sensitive elec­
tronics equipment. It uses silicon PN junction
devices to provide fast response to surges,

CIRC LE 111 ON FREE INFORMATION CARD

before they can reach the equipment. It also
provides full protection from electromagnetic
and radio -frequen cy interference. The unit
operates in both common and diffe rential
modes, and is outfitted with a circuit breaker
to guard against current overloads higher
than 15 amperes.

Th e Prote c to r 600 0 is pr iced at
$159.95.- New-Tone Electronics, Inc. , 44
Farrand Street, Bloomfield, NJ 07003. R-E

FREQ COUNTERS
T01.3GHZ

EXCLUSIVE NEW FEATURE:
SIGNAL STRENGTH LED BAR GRAPH

6 MODELS: $150.-$499.
ALL ALUMINUM CASES

FULL YEAR GUARANTEE
OPTIONAL PRECISION TIMEBASES

AC, DC OR BATTERY PORTABLE
CERTlFlED NBS CALIBRATION
MADE IN U.S.A.-10TH YEAR

LARGE SELECTION ACCESSORIES

DPTDelectranics inc
5821 N.E. 14th Avenue ~

Ft. Lauderdale, Florida 33334 5J

1-800-327-5912 ~
<D

FLA(305) 771-2050 TELEX 514849 ~

CIRCLE 62 ON FREE INFORMATION CARD
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SIIPIRSALI BECKMAN Circuitmate' DMM 

MODEL DM73 7295 _ 

' 
$ .r 

.,_ . 
081/4Vdcaccu., l.00etesl nFE 

^rnetn on the rnarkM Probe- 'est conctur.i 0 a,,ps AC a^^ 
!akng measurements rn . ., , - ' ' 

MODEL 
DM20 

B &K PRECISION 
100 MHz FREQUENCY COUNTER OUR PRICE 

MODEL 1803 $ 144 50 
REG. 5169.95 

1111111s :insan 

-__ 
5 riz 0' .EU 

d.aplay L. 
' 

' Low pass 
haar BNC ,.eAlOw 
IndrealOr Batley or AC powered 

Cnarper/AC AdapOr rn4ded wen Mooel 
1803 

NTSC COLOR BAR GENERATOR 
MODEL 1251 
REG. 5995.00 

OUR PRICE 

$ 84995 
v.c.ng and adrustrne a d virtually all types o! 1e4+.s.J0 a +t .,de) e00.prnenl 
Vdeo patterns nckide standard NTSC cotir tars -IWO and starcase at two lee, . 

BP DIGITAL 
CAPACITANCE METER 

OPT 

MODEL DCM -601 
REG. 5149.95 

OUR PRICE 

$ 7995 
;,:ay easy and Correa 
., ac r.:acY 100 PPM 

. Ins Nan 
LCD dlplay 

P!nn 

FORDHAM 
550 MHZ 
FREQUENCY COUNTER 

MODEL 
OUR PRICE 

FM -8 
REG. 5199.95149 
:i,1.j'..,¡' - , .w.111 a 
swttcn sevectab mput usn9 sny;e 
BNC CompleleFy assembled P1e 
r-a',r+a'Mt nr!'M'.! 

$ 95 

FLUKE 70 73 
,tkay 

v[... . .. 11C fit-. 
10 A- 0.o0e Tesc -.'00 

Counts dal Aubrangr ; f untan 
Annunralor$ n Ossplay Power - 
Up Sell Test + Hour Battery brie 
w P . 2<, l -Sbep Mode' New 

VDE 8 UL Approval 

75 
$99°° 

Manual or Autorange 
t0A . 300 nA Range 
r....; 

$85°° 
c curacy 
A.,' ange Only 
10 Amp Only 

77 
$12900 

0314 Accuracy 
Manual ce Au lorange 
10 A + 300mA Range 
Reepe. 

; -clop 

F 
260 Motor Parkway. Hauppauge, N.Y. 11788 

$ 7 99 5 3.:. 
0 5% ..:, catar 

C ' condu. . ,a..:.:C.., 

MODEL 
DM25 

HITACHI PORTABLE OSCILLOSCOPES 
MODEL V -222 (20 mHz) MODEL V -422 (40 mHz) 
REG. 5695.00 REG. 5895.00 

1____Ji:..:i':;s 

I 

CALL FOR SPECIAL PRICING 
New sens d scopes p Oveles MWt pe kernance and 4,078 weigh' ,9e 6-nch 

,,..a ,.:a na! grabcul CRT Au00cus Olcud and scats titan DC 
. stage and frequency reading output* Hrgn accuracy - 5311 

myrds 

LEADER NTSC WAVEFORM MONITOR 
MODEL LBO -5860 OUR PRICE 
REG. 52050.00 $1850 
l'emlds dspaprlg .en ca /,:erva test Inc: elee *-e 
signals by hont panel kne $51.001 

NTSC VECTORSCOPE 
MODEL LVS -5850 
REG. 52050.00 

OUR PRICE 

$1850 
Conservent method 101 Olnen ; .. .. .., . 

retelrve phase and amp'.aide 01 CMU1nrla1Ce Vynal 
components 

VIZ DC TRIPLE POWER SUPPLYST 
MODEL WP-708 
REG 5479.95 
OUR PRICE 

$39995 
nua' Dr . 

.... r ,* 
. "es separate complelely 

rd SV al 4A 

WELLER SOLDERING STATION 

SOLDERING STATION 
MODEL EC2000 
OUR PRICE 

MODEL EC1000 $13995 
OUR PRICE 

Idern.car to the EC2000 e:capt LED 
:emaer.lL.e eada' 

eau. Chew 
VISA C00 b de. 
Cho 

So* 
TirOs am 
ar.tipnw 
sau ta. 

COOS aka'need 2S$ dogma 

S.: S.1J-C 
525100 b S 50000 
S50100 75000 
$751 00 to s100000 
am $1003 CO 

=S0 
s 650 
seso 
51250 
$1500 

Free Catal on Re uest 

ra' no w65c. ...T 
rmpwasx we' s.nsor rr$.de 
ele bp pondes tnpFalure feedback 
b malrllYn tip YmperaU'e at a set 
pont 

TOLL FREE 

(8001 645 -9518 
In N.Y State call 800-832-1446 

CALL FOR SPECIAL PRICING
• New seriesof scopes provides high performance and light weight . Large 6-inch
rectang ular. internal g raticule CRT . Autofocus circuit and scale illumination . DC
offset tuncion . , Voltage and frequency reading outputs . High accuracy - ±3 %
• High sensitivity - 1 rnv/div,

MODEL
DM25

SOLDERING STATION
MODEL EC2000
OUR PRICE

$1 39 95

PORTABLE OSCILLOSCOPES
MODEL V·422 (40 mHz)
REG. $895.00

D
! ~,"· , · ;

J 1. ;:;:';~ :

Permits displaying vertica l interval test and reference
signals by front panel line selec tor.

NTSC VECTORSCOPE
MODEL LV5-5850 OUR PRICE

REG. $2050.00 $1850
Convenient method for observing and measur ing the
relative phase and amplitude of chrominance signal
components.

NTSC WAVEFORM MONITOR
MODEL LBo-5860 OUR PRICE

REG. $2050.00 $1850

• 3 1fl-digit. pocket-size mu ltimete r •
0.5% Vdc accuracy . diode test.
capacitance . co ntinuity beeper .
con ductance • 10 amps AC and DC
ranges . auto-polarity . auto-zero •
auto-decimal.

• Identical to the EC200 0 except LED
Digital temperature readout
• The EC1000 is dial controlled.

WELLER
SOLDERING STATION

HITACHI
MODE L V·222 (20 mHz)
REG. $695.00

VIZ DC TRIPLE POWER SUPPLYST
MODEL WP-708
REG. $479.95
OUR PRICE

$39995

LEADER

MODEL EC1000
OUR PRICE

.$10 9 95 ..............

. . ... . -.
~8.~!500R06HI PPI N.G AND INSUR5A~C5~ ~,.. ..~~
5251.00 to 5 500.00 5 6.50
5501 .00 to 5 750.00 . . 5 850
S751 .00to StOOO.OO. . . .. 51250

eDITs extra(" 'lUlled 25% d'lJOSlQ over S1000.00. . . . . .. St5.00

BECKMAN Circuitmate" DMM

$7995
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LOW -COST TEST EQUIPMENT FOR II I I N. !- 

Sion servicing has been available for many 
gars. Today. it is possible to buy TV test 
generators -with dot -pattern, cross- 
hatch- pattern. and even color -bar out- 
puts -for less than SI00. If you add in 
more features -such as a staircase -pat- 
tern output. RF and baseband -video out- 
puts. and horizontal- and vertical -sync 
signals for oscilloscope triggering -the 
price can easily triple. And if you need an 
even more versatile instrument -and add 
in a multiburst -signal output and the 
means to interface the unit for gen -lock- 
ing (we'll discuss that later) -then you 
can end up spending hundreds more. 

The video test generator that we'll de- 
scribe here will do all the things we've 
mentioned -and even more! Therefore, it 

can be used not only to service TV's and 
monitors. but also to test and align 
VCR's. video amplifiers. CATV sys- 
tems- virtually all TV /video equipment. 
We will not only discuss how to build the 
generator. but also how to use it for testing 
video equipment. 

A look at the output signals 
The test signals that the generator 

provides include: multiburst, up/down 
step. gray level. dots. hatch. and color 
bars. Figure I shows those various test 
signals. as well as what they look like on a 
monitor or TV screen. Some typical uses 
for each pattern are also listed, but we'll 
discuss how to use the test signals in more 
detail later. 

Along with the test signals, sync -gen- 

Build this low -cost, general -purpose 
video test generator and service 
TV receivers. video amplifiers. 
monitors. VCR's. and other video 
equipment. 

erator reference signals (LS-11'L com- 
patible) are also available at a rear -panel 
card edge. They include: composite sync. 
blanking. colorburst gate. horizontal 
drive. and vertical drive. Front -panel ver- 
tical -rate and horizontal -rate outputs are 
provided for convenient oscilloscope syn- 
chronization. 

Also at the card edge are provisions for 
external digital inputs (three for each pri- 
mary color. three for synchronizing the 
generator from a external source. and one 
external -audio input). Although it is not 
easy. it is possible. by interfacing the gen- 
erator with a computer. to generate any 
real -time pattern or display desired. 

The basic generator 
A block diagram of the video test gen- 

GENE ROSETH 
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LOW-COST TES T EQU IPMEN T FOR TE LEVI­

sion servicing has been available for many
years. Today, it is possible to buy TV test
ge ne ra tors-with dot-patt ern , cross­
hatch-p attern. and even color-bar out­
puts- for less than $100. If you add in
more features-such as a staircase -pat­
tern output, RF Gild baseband-video out­
puts . and hori zont al- and vertica l-sy nc
signals for oscilloscope triggering-the
price can easi ly triple . And if you need an
even more versatile instrument-and add
in a multi burst- sign al output and the
means to interface the unit for gen-lock­
ing (we ' ll discuss that later)-then you
can end up spending hund reds more.

The video test generator that we' ll de­
scribe here will do all the thin gs we've
mentioned-and even more!Therefore. it

can be used not only to service TV's and
moni to rs . but a lso to test and alig n
VCR's . video amplifiers, CATV sys­
tem s- virtually all TV/video equipme nt.
We will not only discuss how to build the
generator. but also how to use it for testing
video equipment.

A look at the output signals
The test signa ls that the ge nerator

provides include: multiburst. up/down
step, gray level , dots, hatch. and color
bars. Figure I shows those various test
signals, ;s well as what they look like on a
monit or or TV screen. Some typical uses
for each pattern are also listed, but we' ll
discuss how to use the test signa ls in more
detail later.

Along with the test signa ls, sync-gen-

erator reference signa ls (LS-TTL com ­
patible) are also available at a rear-pane l
card edge . They include: composite sync .
blanking. co lorburst gate, horizon ta l
drive. and vertical drive. Front-panel ver­
tical-rate and horizontal-rate outputs are
provided for convenient oscilloscope syn­
chronization .

Also at the card edge are provisions for
externa l digita l inputs (three for each pri­
mary color. three for synchronizing the
generator from a extemal source . and one
externa l-audio input). Although it is not
easy. it is possible. by interfacing the gen­
erator with a computer. to generate any
real-time pattern or display des ired.

The basic generator
A block diagram of the video test gen-

Build this low-cost, general-purpose
video test generator and service
TV receivers, video amplifiers,
monitors, VCR's, and other video
equipment.

GENE ROSETH

~»
JJ
o
I
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1I4 . 1 -INt ItSI JILiNALJ ¡MAI !Mt generator proauces are snows nere along win meir ap- 
pearances on a TV screen. and some common test applications. 

craw:- Is shown in Fig. 2. We'll stan with 
the 14.31818 -MHz (we'll call it 14 MHz) 
oscillator. whose output is divided by 7 to 
provide the proper clock for the sync gen- 
erator. The oscillator's output is also di- 
vided by 4 to generate the 3.579545 -MHz 
color subcarrier. The divider. and thus the 
color subcarrier (at what we'll hereafter 
call 3.58 MHz) is synchronized with the 
sync generator by the field detector to 
maintain NTSC compatibility. It is then 
waveshaped and shifted in phase by 90° to 
act as a quadrature reference for the RF 
modulator section. 

The four signal- generator blocks (mul- 
tiburst. step /gray. color bar. and dot/ 
hatch) receive timing information from 
the horizontal clock and the line counter. 
The signals that they produce are fed to a 

multiplexer that is controlled by switch 
SI. The multiplexer routes the selected 
test signal (or the external digital video 
signal) to a D/A converter and sync mixer. 

111e standard composite-% idco signal 
output from the sync mixer is buffered 
and is then sent to the video -output jack. 
It is also sent to an RE modulator (TV 
channel 3) and then to the RF- output jack. 
An audio signal is also modulated on the 
RF. That signal can be either a 1500 Hz 
internally generated sinewave. or any ex- 
ternally provided audio signal. Switch S3 
selects between the internal and external 
signal. 

The power supply for the generator 
provides + 12 volts. -12 volts. and sepa- 
rate + 5-volt rails for the digital and the 
analog portions of the circuit. Having sep- 
arate + 5-volt supplies minimizes 
crosstalk and prevents the various analog 
signals from being distorted by digital 
switching spikes. 

A look at the circuit 
A schematic of the video test generator 

is shown in Fig. 3. Since we started our 

look at the block diagram with the oscilla- 
tor. we'll do the same here. Transistor Q4 
and its associated components make up 
the crystal -controlled 14.31818 -MHz os- 
cillator that is the master clock for the test - 
generator system. The frequency of the 
oscillator can be fine -tuned by trimmer 
capacitor C22. The oscillator output is 
buffered by one of the AND gates in 1C41 

and is then fed to a countdown circuit 
made up of IC34 (an up /down syn- 
chronous counter) and IC35 (a dual 1 -K 
flip -flop). 

Those IC's divide the oscillator's out- 
put by 7 to provide the 2.04545 MHz that 
the sync generator I IC36) needs. They are 
also used to divide the oscillator's fre- 
quency by 4 to provide 3.58 MHz for the 
color subcarrier. That 3.58 -MHz signal is 
fed to op -amp IC40, which (along with its 
associated components) triangulates the 
signal. The output of the op -amp is fed to 
IC19. The nonlinearity of that IC is used 
to form a sinewave whose shape can be 

adjusted by R52. 
The sinewave is then sent to the RF 

modulator. IC3. The network made up of 
C6. C7. R 12. and R 14 provide a quadra- 
ture phase relationship between pins I and 
18 (the CHROMA -LI:AU and -LAG pins) of 
the RE modulator. 

Another countdown circuit is made up 
of IC23 and 1C24. Its purpose is to "seg- 
ment" each horizontal line to provide tim- 
ing signals for the signal generators. The 
four -bit binary counter. IC38. serves a 

similar function. It provides timing sig- 
nals by counting the individual horizontal 
scan lines produced by IC36. 

A shift register. IC25. controls the tim- 
ing of each of the five frequencies of the 
multiburst generator and its white flag 
(the beginning. white portion of the multi - 
burst pattern). The multiburst frequencies 
originate in separate oscillators made up 
of IC28. IC29. and IC30 and their associ- 
ated R -C networks. One half of both IC22 
and IC26. and parts of IC21 and IC27. 
control the phasing and switching of the 
multiburst generator. The multiburst out- 
put is buffered by IC37 and is then sent to 
the multiplexer. 

The up/down -step and gray -level gener- 
ator consists of IC20 (an up/down coun- 
ter) and pans of IC21. IC22. and IC19. A 
one -Hz oscillator is formed by R28. R29. 
C13. and IC19: which. along with S2. 
allows the user to select one of eight gray 
levels by momentarily pushing S2. You 
can also step through each of the eight 
gray levels at a one -Hz rate by holding S2 
closed. A provision (jumperJU1) is made 
for changing the source of the up/down 
control signal to IC20 (pin 5) from pin 9 to 
pin 8 of IC22. That has the following 
effect: Instead of the TV screen displaying 
the maximum white level at center screen 
and black at the extreme edges. the op- 
posite occurs. (That is. black is displayed 
in the middle of the screen. stepping to 

FIG. 1- THE TEST SIGNALS THAT THE generator produces are shown here along with thei r ap­
pearances on a TV screen, and some common test appli cations.

look at the block diagram with the oscilla­
tor. we' 11 do the same here. Transistor Q4
and its associated components make up
the crystal-controlled 14.31 81 8-MHz os­
cillator that is the master clock for the test­
generator system. The frequency of the
oscillator can be fine-tuned by trimmer
capacitor C22. The oscillator output is
buffered by one of the AN D gates in IC41
and is then fed to a countdown circuit
made up of IC34 (an up/down syn­
chronous counter) and IC35 (a dual J-K
flip-flop).

Those Ie's divide the oscillator's out­
put by 7 to provide the 2.04545 MHz that
the sync generator (lC36) needs. They are
also used to divide the oscillator's fre­
quency by 4 to provide 3.58 MHz for the
color subcarrier. That 3.58-MHz signal is
fed to op-amp IC40, which (along with its
associated components) triangulates the
signal. The output of the op-amp is fed to
ICI9. The nonlinearity of that IC is used
to form a sinewave whose shape can be
adjusted by R52.

The sinewave is then sent to the RF
modulator. IC3. The network made up of
C6, C7, R12. and RI4 provide a quadra­
ture phase relationship between pins I and
18 (the CH ROMA- LEA D and - L AG pins) of
the RF modulator.

. Another countdown circuit is made up
of Ic n and IC24. Its purpose is to "seg ­
ment" each horizontal line to provide tim­
ing signals for the signal generators. The
four-bit binary counter. IC38. serves a
similar function. It provides timing sig­
nals by counting the individual horizontal
scan lines produced by IC36.

A shift register, IC25, controls the tim­
ing of each of the fi ve frequencies of the
multiburst generator and its white flag
(the beginning, white portion ofthe multi­
burst pattern). The multiburst frequencies
originate in separate oscillators made up
of IC28. IC29, and IC30 and their associ­
ated R-C networks. One half of both IC22
and IC26. and parts of IC21 and Ic n.
control the phasing and switching of the
multiburst generator. The multiburst out­
put is buffered by IC37 and is then sent to
the multiplexer.

The up/down-step and gray-level gener­
ator consists of IC20 (an up/down coun­
ter) and parts of IC21. IC22, and ICI9. A
one-Hz oscillator is formed by 1<28, R29.
C13. and ICI9: which. along with S2.
allows the user to select one of eight gray
levels by momentarily pushing S2. You
can also step through each of the eight
gray levels at a one-Hz rate by holding S2
closed. A provision (jumper JUI) is made
for changing the source of the up/down
control signal to IC20 (pin 5) from pin 9 to
pin 8 of IC22. That has the following
effect: Instead of the TV screen displaying
the maximum white level at center screen
and black at the extreme edges, the op­
posite occurs. (That is. black is displayed
in the middle of the screen. stepping to
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The standard composite-video signal

output from the sync mixer is buffered
and is then sent to the video-output jack.
It is also sent to an RF modulator (TV
channel 3) and then to the RF-output jack.
An audio signal is also modulated on the
RF. That signal can be either a 1500 Hz
internally generated sinewave . or any ex­
ternally provided audio signal. Switch S3
selects between the internal and external
signal.

The power supply for the generator
provides + 12 volts, - 12volts. and sepa­
rate +5-volt rails for the digital and the
analog portions of the circuit. Having sep­
ar a te + 5-vo lt supplie s minimi zes
crosstalk and prevents the various analog
signals from being distorted by digital
switching spikes .

A look at the circuit
A schematic of the video test generator

is shown in Fig. 3. Since we started our
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erator is shown in Fig. 2. We'll start with
the 14.31 81 8-MHz (we' ll call it 14 MHz)
oscillator, whose output is divided by 7 to
provide the proper clock for the sync gen­
erator. The oscillator's output is also di­
vided by 4 to generate the 3.579545-MHz
color subcarrier. The divider, and thus the
color subcarrier (at what we' ll hereafter
call 3.58 MHz) is synchronized with the
sync generator by the field detector to
maintain NTSC compatibility. It is then
waveshaped and shifted in phase by 90° to
act as a quadrature reference for the RF
modulator section.

The four signal-generator blocks (mul­
tib urst, step/gray, color bar, and dot/
hatch) receive timing information from
the horizontal clock and the line counter.
The signals that they produce are fed to a
multiplexer that is controlled by switch
S I. The multiplexer routes the selected
test signal (or the external digital video
signal) to a D/Aconverter and sync mixer.
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FIG. 2 -A BLOCK DIAGRAM of the video test generator is shown here. Note that the power supply has 
two +5 -volt outputs. That helps to keep digital switching spikes from distorting analog waveforms 

white at both edges.) 
The dot - and hatch- pattern generator is 

made up of IC17 and part of IC5. Those 
IC's combine the outputs of the line coun- 
ter and the horizontal clock at the proper 
times so that the hatch and dot patterns are 
produced. Those outputs are then sent to 
the multiplexer. 

The color -bar generation is performed 
by a counter. IC16. It simply provides 
different binary states (which correspond 
to three primary and the three complimen- 
tary colors) to a multiplexer. which routes 
them to the color inputs of IC4. a TV 
video matrix D/A convener. 

The multiplexer that we've mentioned 
is made up of IC7 -1C15. It selects one of 
the signals from the signal generators (or 
the externally generated digital video sig- 
nal at the edge connector) and then routes 
that signal to IC4. 

The multiplexer is controlled by the 
function- select switch (SI) through the 

decoding network (D5 D14 and 
R20 R25). The operation is straightfor- 
ward. except in the multiburst mode. In 
that mode. the decoding matrix changes 
its output state (and therefore the multi- 
plexer input address) during the short time 
between each separate multiburst fre- 
quency. That causes the multiplexer to 
momentarily route a gray level "4" to the 
D/A video matrix which gives a more 
pleasing appearance to the multiburst dis- 
play. That is. the displayed pattern will be 
black and gray instead of black and white. 
That function is performed by IC22. 
IC26. D4. and part of IC5. 

Taking a closer look at IC4. we see that 
it encodes luminance and color- difference 
signals from 3 -bit RGB inputs. It also 
mixes the various sync signals to form a 

standard. sync- negative, composite -vid- 
eo signal. The composite -video output 
signal goes to Q3 for output buffering and 
also to IC3 where it is RF modulated. 

Transistor Q2 also receives composite 
video from pin 13 of IC3. but with the 
chrominance information included. The 
two signals are selected by part of IC2. 
depending on the function selected by SI. 
The reason that there are two separate 
paths for the video is because of band- 
width limitations of IC3. Either way. the 
video signal passes through emitter -fol- 
lower QI and then is buffered for output 
by ICI. an LH0002 current amplifier. 
That IC can drive long lengths of coax 
without difficulty. 

An audio oscillator (IC42 and associ- 
ated components) produces about a 1500 - 
Hz sinewave. That signal goes to S3. 
which is used to select between the inter- 
nal audio source or an external signal 
from the edge connector. The selected sig- 
nal is applied to Q5 whose collector -base 
capacitance acts as a varactor diode to 
modulate the audio subcarrier at IC3. Coil 
L2 can he used to adjust the frequency of 
the subcarrier. which is nominally 4.5 
MHz. The RF carrier's frequency is ad- 
justed at LI. 

Building the generator 
You must use printed- circuit boards for 

this project because the placement of 
many of the components is critical and 
will affect the generator's operation. Foil 
patterns are shown (half -size) for the two 
required double -sided boards In Figs. 4. 
5. 6. and 7. Due to space restrictions. 
Figs. 6 and 7 are not shown in this issue. 
They will appear when the story continues 
in a future issue. If you are not equipped 
to etch boards. pre- etched. drilled. and 
silk -screened boards are available from 
the supplier indicated in the Pans List. 

Installing the parts on the board is pret- 
ty much straightforward. but there are a 

few points that well mention in the fol- 
lowing paragraphs. First. make sure that 
you follow proper soldering practices. In 
other words. avoid cold solder joints - 
make sure that the connection is properly 
heated before you apply solder. (Of 
course. when soldering transistors and 
other heat -sensitive components. try not 
to use too much heat. If possible. use a 

soldering heat sink.) Don't use so much 
solder that you form solder bridges be- 
tween PC -board traces. Finally. it is a 

good practice to use sockets for all IC's. 
Now we can discuss the parts- place- 

ment diagrams. There are three. even 
though you might have expected two. Fig- 
ure 8 shows the on -board component 
placement for what we'll call board A and 
the inter -board jumpers to board B. Figure 
9 shows the off -board components for 
Board A and also 37 on -board jumpers. 
That brings us to board B. whose parts - 
placement diagram (both on- and off - 
board components) is shown in Fig. 10. 

( Note that Figs. 8.9. and 10 will appear in 
a future issue.) 

Assembly consists mainly of inserting 

Transi stor Q2 also receives composite
video from pin 13 of IC3, but with the
chro minance inform ation includ ed . The
two sig nals are selected by part of IC2 .
depending on the functi on selected by 51.
The reason that there are two separate
path s for the video is because of band­
width limitations of IC3 . Either way, the
video signal passes through emitter-fol­
lower Q I and then is buffered for output
by ICI. an LH0002 current amplifier.
That IC .can drive long lengths of coax
without difficulty.

An audio oscillator (IC42 and associ­
ated components) produ ces about a 1500­
Hz sinewave. That signal goes to 53 ,
which is used to se lect between the inter­
nal audi o source or an extern al signal
from the edge connector. The selected sig­
na l is applied to Q5 whose collector-base
capacitance acts as a varactor diode to
modul ate the audio subcarrier at IC3. Coil
L2 can be used to adju st the frequency of
the subca rrier. which is nominall y 4 .5
MHz. The RF carrier's frequency is ad­
justed at Ll .

Building the generator
You must use printed-circuit boards for

this project because the pla cement of
many of the components is critical and
will affect the generator's operation . Foil
pattern s are shown (half-size) for the two
required doubl e-sided boards in Figs . 4 ,
5 . 6. and 7. Due to space restrict ions,
Figs. 6 and 7 are not shown in this issue .
They will appea r when the story continues
in a future issue . If you are not equipped
to etch boards , pre-etch ed , drill ed , and
silk-screened boards are availabl e from
the supplier indica ted in the Parts List.

Installin g the part s on the board is pret ­
ty much straightforward, but there are a
few points that we'll mention in the fol­
lowing paragraphs . First. make sure that
you follow prop er soldering practices. In
other words , avoid co ld solder jo ints­
make sure that the connection is properl y
heated before you appl y solder. (O f
course. when soldering transisto rs and
other heat-sen sitive components, try not
to use too much heat. If possibl e , use a
so lde ring heat sink.) Don 't use so much
so lde r that you form solder bridges be­
tween PC-board traces. Finally, it is a
good practice to use sockets for all Ie's .

Now we can discuss the part s-place­
ment diag ram s. There are three , even
though yo'U might have expected two . fi g­
ure 8 shows the on-board component
placem ent for what we'll ca ll board A and
the inter-board jumpers to board B. Figure
9 shows the off-board components for
Board A and also 37 on-board jumpers.
That brings us to board B, whose part s­
placem ent diagram (both on- and off­
board components) is shown in Fig. 10.
(Note that Figs . 8 , 9 , and 10will appear in
a future issue .)

Asse mbly consists mainl y of insertin g
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decod ing net wo r k ( D 5-D I4 a n d
R20- R25). The opera tion is straightfor­
ward . except in the multiburst mode . In
that mode . the decoding matri x changes
its output state (and therefore the mult i­
plexer input address) during the short time
be twee n ea ch se pa ra te mult iburst fre­
quency. That causes the multiplexer to
momentarily route a gray level " 4" to the
DfA video matrix which gives a more
pleasing appe ara nce to the ~ultiburst dis­
play. That is . the displayed pattern will be
black and gray instead of black and white.
Th at fu nc tion is performed by IC2 2 ,
IC26 . D4. and part of IC5 .

Taking a closer look at IC4 , we see that
it encodes luminance and co lor-difference
signals from 3-bi t RGB input s . It also
mixes the various sync signals to form a
standard . sync-nega tive . compos ite-v id­
eo signal. The compos ite-v ideo output
signal goes to Q3 for output buffering and
also to IC3 where it is RF modul ated .

RF
MODULATOR

=D-1 ~
+1 2
-12

'--__ : I(A)

14 MHz
OSC

SHAPER

white at bot h edge s .)
The dot- and hatch- pattern genera tor is

made up of ICl7 and part of IC5 . Those
Ie's combine the outp uts of the line coun­
ter and the horizont al clock at the prope r
times so that the hatch and dot patterns are
produced. Those outputs are then sent to
the mult iplexer.

The color-bar generation is per formed
by a counter. ICI 6 . It simply provides
differe nt binary states (whic h correspond
to three primary and the three complimen­
tary colors) to a mult iplexer. whic h routes
them to the co lor inputs of IC4 . a TV
video matri x DfA co nverter.

The multipl exer that we've ment ioned
is made up of IC7-ICI 5. It selects one of
the signals from the signa l generators (or
the externally generated digital video sig ­
nal at the edge connec tor) and then routes
that signal to IC4 .

The multiplexer is contro lled by the
func tion-se lect switch (5 1) through the

EXTERNAL
AUDIO
INPUT

FIG. 2-A BLOCK DIAGRAM of the video test generator is shown here. Note that the power supply has
two +5-volt outputs. That helps to keep dig ital switch ing spikes from dis torting analog waveforms.
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All resistors'+ -watt. 5%, unless noted 
R1-68 ohms 

R2. R5. R36, R38. R40. R42. R52 -5000 
ohms. trimmer potentiometer 

R3-200 ohms. trimmer potentiometer 
R4.R12.R14.R39.R41.R53 -1000 ohms 
R6.R23,R37-3300 ohms 
R7.R15.R18.R48 -4700 ohms 
R8-75 ohms 
R9.R10 -220 ohms 
R11 -100 ohms 
R13.R47 -470 ohms 
R16- 27.000 ohms 
R17 -2200 ohms 
R19. R20 -R22. R24 -R27. R29 -R31. 

R33. R43. R45. R50. R51. R54 -R56. 
R63 R65.R69- 10.000 ohms 

R28 -1 megohm 
R32.R62- 47.000 ohms 
R34- 10.000 ohms. trimmer potentiome- 

ter 
R35- 68.000 ohms 
R44- 50.000 ohms. trimmer potentiome- 

ter 
R46.R61.R66- 100.000 ohms 
R49.R67.R68- 15.000 ohms 
R57.R58.R60.R64- 33.000 ohms 
R59- 22.000 ohms 

Capacitors 
C1 -0.002 µF. ceramic disc 
C2.C4 -0.001 F. ceramic disc 
C3-75 pF. mica 
C5.C8.C24- C26.C29 -0.1 µF ceramic 

disc 
C6.C7 -47 pF. ceramic disc 
C9.C10.C15.C16.C32 -100 pF. ceramic 

disc 
C11.C28.C30.C34- C37.C42 -0.1 F. ce- 

ramic disc 
C12.C31.C41.C43 -1 µF. 16 volts, tan- 

talum 
C13 -0.2 µF, ceramic disc 
C14 -330 pF. ceramic disc 
C17.C33 -22 pF. ceramic disc 
C18.C19.C21 -10 pF. ceramic disc 
C20 -470 pF, ceramic disc 

PARTS LIST 

C22 -5-40 pF, trimmer capacitor 
C23 -10 pF. ceramic disc 
C27 -5 pF. ceramic disc 
C38.C39 -4700 µF. 16 volts. electrolytic 
C40 -1000 µF. 16 volts. electrolytic 

Semiconductors 
IC1- LH0002CN current amplifier (Na- 

tional) 
IC2.IC21.IC27 -4066 quad bilateral 

switch 
1C3- LM1889 TV video modulator 
IC4- LM1886 TV video matrix D A con- 

verter 
IC5- 74LS32 quad OR gates 
106- 74LS03 quad NAND gates 
1C7- IC15- 74LS151 one -of -eight selec- 

tor multiplexer 
IC16.1C23.IC24- 74LS161 synchronous 

4 -bit counter 
1C17- 74LS00 quad NANO gates 
IC18- 74LS20 dual 4 -input NAND gate 
IC19.IC28.IC30.IC42 -4049 hex invert- 

ing buffer 
IC20- 74LS191 synchronous up down 

counter 
IC22- 74LS73 dual J -K flip -flop 
IC25- 74LS174 hex D -type flip -flop 
IC26.IC39- 74LS123 dual retriggerable 

monostable multivibrator 
IC29.IC31 -74C00 quad NAND gates 
1C32- 74LS30 8 -input NAND gates 
1C33 -7402 quad NOR gate 
IC34- 74LS169 4 -bit synchronous up 

down counter 
IC35 -7473 dual J -K flip -flop 
IC36- MM5321 TV camera sync genera- 

tor (National) 
1C37- 74LS365 hex bus driver 
1C38- 74LS93 4-bit binary counter 
1C40 -LM318 op -amp 
IC41- 74LS08 quad AND gate 
IC43- LM340T5 5 -volt regulator. TO -220 

case 
IC44- LM34CK5 5 -volt regulator. TO-3 

case 

IC45- LM340T12 12 -volt regulator. 
TO-220 case 

IC46- LM320T1212 -volt negative regula- 
tor. TO-220 case 

Q1.Q4- 2N2222A 
02.Q3- MPS918 
Q5- MPSAO5 
D1.D3- D18 -1N914 or 4148 
D2- 1N746A 
S1- 7- position rotary switch (Allied 

7471001 or similar) 
S2- pushbutton switch. normally closed 
S3 -SPDT toggle switch 
S4 -SPST toggle switch 
LED1- standard red 
T1- Transformer (Triad F -166XP or simi- 

lar). primary 117 volts: secondary: 24 
volts. center- tapped..125 amps: 9 volts. 
center- tapped .5A 

BR1.BR2- bridge rectifier, 1.5 amps 
L1 -0.071 -0.082 mH adjustable coil (J.W. 

Miller 48A778MPC or similar) 
L2 -7 -12 µH adjustable coil (J.W. Miller 
23A105RPC or similar) 
XTAL1- 14.31818 MHz crystal 
Fl-fuse, 1 amp, pigtail leads 
J1 -BNC jack 
J2 -type N jack 
J3-J5--standard tip jacks 

Miscellaneous -Heat sinks. cabinet 
(Pactec CM86-225). power cord. strain 
relief. TO -3 mounting kit. IC sockets, 
etc. 

The following are available from 
Jengco. 3232 San Mateo. Suite 75, Al- 
buquerque, NM. 87110: Complete kit in- 
cluding PC boards. all components. 
cabinet (no IC sockets). S295: Etched. 
drilled. and silkscreened PC boards 
(boards A and B), S49.50; Complete 
test generator. assembled and tested. 
S395. Please add 5 °° for postage and 
handling. New Mexico residents add 
4.25 °° sales tax, allow 6-8 weeks for 
delivery. 

7 -51 INCHES 
FIG 4 -THE COMPONENT SIDE of board A is shown here at half its actual size. 

parts in the board and soldering them. 
Follow the three diagrams and the parts 
list. and and solder the parts where 
shown. Make sure that you are careful 
about the polarity of the diodes. trans- 
former TI. polarized capacitors. and the 
two bridge rectifiers ( BRI and BR2). It is 
probably best to start with the resistors. 
Definitely do not start with the jumpers- 
we'll get to those shortly. 

A few notes are in order: All resistors. 
except RI5. should be installed so that 
they stand on one end. The POWER indica- 
tor. LED!. should have its leads left long 
enough to be inserted through the front 
panel hole. For safety's sake. insert the 
pigtail fuse into a short length of shrink 
tubing before soldering it in place. 

It is best to use sockets for all the IC's. 
And don't forget that some of the IC's are 
static -sensitive and should be handled ac- 
cordingly. Those include IC2. IC19, 

continued on page 98 

PARTS LIST

All resistors V4-watt, 5%, unless noted
R1-68 ohms

R2,R5,R36,R38.R40,R42,R52-5000
ohms, trimmer potentiometer

R3-200 ohms. trimmer potentiometer
R4.R12,R14,R39,R41,R53-1000 ohms
R6,R23,R37-3300 ohms
R7,R15,R18,R48-4700 ohms
R8-75 ohms
R9,R1D-220 ohms
R11 -100 ohms
R13,R47-470 ohms
R16--27 ,000 ohms
R17-2200 ohms
R19, R20- R22, R24-R27, R29-R31,

R33,R43,R45,R50,R51,R54-R56,
R63 R65,R69-10,000 ohms

R28- 1 megohm
R32,R62-47,000 ohms
R34- 10,000 ohms, trimmer potentiome­

ter
R35-68,000 ohms
R44-50,000 ohms, trimmer potentiome-

ter
R46,R61 ,R66--100 ,OOO ohms
R49,R67,R68-15,000 ohms
R57,R58,R60,R64- 33,000 ohms
R59-22,000 ohms

Capacitors
C1-o.002 fJ.F, ceramic disc
C2,C4-o.001 f.lF, ceramic disc
C3-75 pF, mica
C5,C8,C24-C26,C29-0.1 f.lF, ceramic
. disc
C6.C7-47 pF, ceramic disc
C9,C10,C15,C16,C32- 100 pF, ceramic

disc
C11 ,C28,C30,C34-C37.C42-0.1 f.lF, ce­

ramic disc
C12,C31,C41,C43-1 f.lF, 16 volts, tan-

talum
C13-0.2 ~F, ceramic disc
C14-330 pF, ceramic disc
C17.C33-22 pF, ceramic disc
C18,C19,C21-10 pF. ceramic disc
C2D-470 pF, ceramic disc

C22-5-40 pF. trimmer capacitor
C23- 10 pF. ceramic disc
C27-5 pF. ceramic disc
C38.C39-4700 f.lF, 16 volts, electrolytic
C4D-1000 f.lF, 16 volts, electrolytic

Semiconductors
IC1-LH0002CN current amplifier (Na­

tional)
IC2,IC 21,IC27-40 66 quad bilateral

switch
IC3-LM1889 TV video modulator
IC4- LM1886 TV video matrix D/A con-

verter
IC5-74LS32 quad OR gates
IC6--74LS03 quad NA ND gates
IC7-IC15-74LS151 one-of-eight selec-

tor/multiplexer
IC1 6,IC23,IC24-74LS161 synchronous

4-bit counter
IC17-74LSOO quad NAND gates
IC18-74LS20 dual 4-input NA ND gate
IC19,IC28,IC30,IC42-4049 hex invert-

ing buffer
IC20-74LS191 synchronous up/down

counter
IC22- 74LS73 dual J-K flip-flop
IC25-74LS174 hex D-type flip-flop
IC26,IC39-74LS123 dual retriggerable

monostable multivibrator
IC29,IC31-74COO quad NAND gates
IC32-74LS30 a-Input NAND gates
IC33- 7402 quad NOR gate
IC34-74LS169 4-bit synchronous up/

down counter
IC35-7473 dual J-K flip-flop
IC36--MM5321 TV camera sync genera-

tor (National)
IC37- 74lS365 hex bus driver
IC38- 74LS93 4-bit binary counter
IC40-LM318 op-arnp
IC41-74LS08 quad A ND gate
IC43-LM340T5 s-volt regulator, TO-220

case
IC44- LM340K5 s-vott regulator, TO-3

case

IC4 5-LM340T12 12-volt regu lator.
TO-220 case

IC46--LM320T1 212-volt negative regula-
tor, TO-220 case

Q1.Q4- 2N2222A
Q2,Q3-MPS91 8
Q5-MPSA05
D1 .D3-D18-1 N91 4 or 4148
D2-1N746A
S1-7-posit ion rotary switch (Allied

7471001 or similar)
S2-pushbutton switch, normally closed
S3-SPDT toggle switch
S4-SPST toggle switch
LED1- standard red
T1- Transformer (Triad F-1 66XP or simi­

lar), primary: 117 volts: secondary: 24
volts,center-tapped. .125amps:9volts.
center-tapped .5A

BR1 .BR2--.bridge rectifier, 1.5 amps
L1-0.071-Q.082 mH adjustablecoil (J.w.

Miller 48A778MPCor similar)
L2- 7- 12 f.lH adjustable coil (J.w. Miller
23A105RPCor similar)
XTAL1- 14.31818 MHz crystal
F1 -fuse, 1 amp, pigtail leads
J1- BNC jack
J2-type N jack
J3-J5-standard tip jacks

Miscellane ous-Heat sinks , cab inet
(Pactec CM86-225), power cord. strain
relief, TO-3 mounting kit. IC sockets,
etc.

The follow ing are availab le f ro m
Jengco, 3232 San Mateo, Suite 75, Al­
buque rque , NM, 87110: Complete kit in­
clud ing PC boards, all comp onents,
cabinet (no IC sockets ), $295; Etched,
dri lled, and silkscreened PC boards
(boards A and B), $49.50; Complete
test generator, assemb led and tested,
$395. Please add 5% for postage and
handling, New Mexico residents add
4.25% sales tax, allow 6-8 weeks for
delivery.

part s in the board and solde ring them.
Follow the three dia grams and the pa rt s
list. and and so lde r the part s where
shown. Ma ke sure that you are carefu l
about the po lar ity of the diod es , trans­
former T I. polari zed capac itors , and the
two bridge rect ifier s (BRI and BR2). It is
probably~ best to start with the resistors .
Definite ly do not start with the j um pers­
we ' ll get to tho se short ly,

A few notes are in order: All resistors ,
except R 15, should be installed so that
they stand on one end . The POW ER indica­
tor, LE D ], should have its leads left long
eno ugh to be insetted through the front
panel hole . For safety 's sake , insert the
pigtail fuse into a short length of shr ink
tub ing before solde ring it in place .

It is best to use sockets for all the Ie's .
And don 't for get that some of the Ie's are
static-sens itive and should be handled ac­
cordingly. Tho se include IC2 , IC l9 ,

continu ed Oil page 98
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"t'"ITl I) Two- K)RTv -TWO 'WAVY. HEAD - 

ing one four ,ero. number two for the ILS 
runway fourteen left." the controller's 
voice crackled in the headset. The 747 
made a slow right turn and continued its 
descent toward what looked like a sea of 
white -the top of the overcast. As the 
aircraft entered the clouds. the flight at- 
tendant went through her standard "Seat 
hack. tray tables in the upright and locked 
position" speech. Minutes later. the 
ground loomed dim and gray through the 
rain- streaked w endows and. with a gentle 

hump. another 300 passengers arrived 
safely at Chicago's O'Hare International 
Airport. It was just one of an average two - 
million -plus instrument landings mu- 
finch' made every year in the United 
State's. 

But hoes can a pilot put a giant airliner 
exactly on the center of the runway when 
he cannot esen see the airport except dur- 
ing the last seconds of the flight? "The 

answer is his ILS or Instrument -Landing 
System -pan of a complex world -wide 
electronic navigation- and - landing system 

Instrument 

that makes airplanes the safest and most 
dependable way to travel. 

The early years 
Toward the end of World War I. while 

aviation was still in its infancy. there was 
no governmental control over civilian pi- 
lots or the aviation industry. Automobiles 
wcrc the up- and -coming thing. and avia- 
tors were pretty much left to their own 
resources. The Army Air Corps had a few 
airfields. but civilian aircraft landed any- 
w here there was an open and fiat area 

Have you ever wondered how a pilot can safely 
land an airplane when weather conditions are so 

bad that he can't even see the runway? If so. read 
on as we describe instrument 

Landing landing systems. 

BILL SEWELL 

··U N IT ED TWO-FO RT Y- T \VO H EAVY. HEA D­

ina one four zero. number two for the ILS
runway fourteen left. " the controller's
voice crackled in the headset. The 747
made a slow right turn and continued its
descent toward what looked like a sea of
white-the top of the overcast. As the
aircraft entered the clouds. the fl ight at­
tendant went through her standard " Seat
back. tray tables in the upright and locked
position speec h. Minutes later. the
ground loomed dim and gray through the
rain-streaked windows and. with a gentle

bump. another 300 passengers arrived
safely at Chicano's O' Hare International
Airp;1I1. It was.lust one of an average two­
million-p lus instrument landings rou­
tinely made every year in the United
States.

But how can a pilot put a giant airliner
exactly on the center of the runway when
he cannot even see the airpo rt except dur­
ins the last seconds of the fl iaht? The
ans wer is his ILS or /nstrument-Landing
Sys tem-s- part of a complex world-wide
electronic navigation-and-landing system

that makes airplanes the safest and most
dependable way to travel.

The early years
Toward the end of World War I. while

aviation was still in its infancy, there was
no governmental control over civilian pi­
lots or the aviation industry. Automobiles
were the up-and-coming thing, and avia­
tors were pretty much left to their own
resources. The Army Air Corps had a few
airfields. but civilian aircraft landed any­
where there was an open and fl at area

Have you ever wondered how a pilot can safely
land an airplane when weather conditions are so

bad that he can 't even see the runway? If so, read

S t
on as we describe instrumentiV"S ems landing systems.

J I BILL SEWELL

Instrument
Landing
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FIG 1A BASIC INSTRUMENT -LANDING SYSTEM at an airport consists of localizer and glide -slope 
transmitters. and two or three fan markers. 

50 

large enough to get down safely (and 
sometimes even where there wasn't). 

If a pilot needed to make a night land- 
ing. he might arrange for a friend to build 
a lire in a field where he planned to land. 
He would then circle the field when he 
arrived and the friend on the ground 
would frantically pile straw and wood on 
the fire so that it would blaze up and light 
the field. Because of the use of that tech- 
nique. many. a pilot came down w ith parts 
of his airplane on tire! 

Civil aviation got its start in May, 1918. 
when the first bag of air mail left the 
infield of Belmont Race Track on Long 
Island (the airplane was a Curtiss Jenny) 
and landed three hours and forty minutes 
later on the polo grounds of Washington. 
D.C. The pilot who was to carry the 
North -bound mail to New York shook 
hands with President Wilson and then 
took off from the polo grounds and turned 
Northeast. He landed in Delaware to ask 
directions and broke his propeller in the 
process. His bag of air mail went to New 
York on the train! 

After that shaky start. however. air mail 
did settle down to regular service. In order 
to keep the mail flying. even in bad 
weather. large beacon lights were in- 
stalled at airports and along the routes. 
Their purpose. of course. was to help pi- 
lots find their way in reduced visibility. 
But the pilots often described the 
beacons. saying. "When you need em. 
you can't see 'em. and when you can see 

'em. you don't need 'em." That fact. cou- 
pled w ith pressure from Congressman 
Fiorello LaGuardia. led to the adoption of 
the Air Commerce Act in May. 1926. and 
the development of civil aviation came 
into full bloom. 

One of the first goals of the Commerce 
Department's new Civil Aviation Au- 
thority was to develop a system that would 
allow planes to take off, fly. and land 
without any reference to the ground. Gen- 
eral Jimmy Doolittle was chosen to head 
that task. On September 24. 1929. during 
a secret demonstration flight. Doolittle 
took off. flew a prescribed course. and 
landed while sitting under a canvas hood 
that completely covered his cockpit. He 
had with him a compass. an altimeter. a 

stop watch. and a spotter pilot (who never 
touched the controls) in the front cockpit. 

That same year. two -way radio came 
into its ow n and enabled the pilot to talk to 
spotters on the ground who could assist in 
landing. Also during that time. Elmer 
Sperry and the Sperry Gyroscope Compa- 
ny were busily developing flight instru- 
ments. In May. 1932. Albert F. 

Hegenberger made the first solo flight 
from takeoff to landing while completely 
in the blind. Shortly after that. the Sperry 
Company developed the auto -pilot and ra- 
dio direction -finder. But there was still 
clearly a need to be able to bring an air- 
plane to a safe and precise landing after a 

long flight. 
From 1928 to 1938. several system ap- 

proaches were tried, but none really gave 
satisfactory performance. In 1938. the 
Bendix Corporation and the United Air- 
lines Company demonstrated a localizer 
system which would bring the aircraft in 
on the runway heading using two highly 
directional antenna arrays radiating dif- 
ferent signals down either side of the run - 
way. Shortly thereafter. the Federal 
Telecommunications Laboratories in- 
stalled four identical instrument -landing 
systems at Indianapolis. Indiana. The dc- 
velopment of those systems under con- 
tract from the Civil Aviation Agency led 
to a precision instrument -landing system 
before the end of World War II. That sys- 
tem was adopted as a world standard by 
the International Civil Aviation Organiza- 
tion (ICAO) in 1949. The basic technol- 
ogy developed at Indianapolis has 
remained virtually unchanged to this day. 

The basic system 
The basic instrument -landing system 

consists of four (or five) transmitting sta- 
tions. as Fig. I shows. The loeali_er trans- 
mits a signal down the runway to provide 
lateral guidance and line the aircraft upon 
the runway. The glide slope transmits a 

signal which is inclined with respect to 
the ground at an angle around 3 °. It en- 
sures that the aircraft will make a smooth 
descent to the end of the runway while 
safely clearing all obstacles on the ground 
under the approach path. The other trans- 
mitters are the (an Markers. The outer 
marker transmits a narrow beam straight 
up through the approach path to mark the 
point where the pilot must begin his final 
descent. That point is about three to five 
miles from touchdown. The middle mark- 
er also transmits a narrow vertical beam 
which marks the point where the aircraft 
should he below the clouds. That point is 

typically one -half to three -quarter mile 
from touchdown. If the clouds are so low 
that the pilot cannot sec the runway within 
a few seconds after passing the middle 
marker. he is required to immediately ex- 
ecute a "missed approach." That means 
he must climb to a prescribed altitude and 
fly to a prearranged point so that the air - 
traffic controller can get him set up to try 
again. A few airports around the country 
use a high -precision ILS. Specially train- 
ed flight crews are allowed to continue 
their approach and land even though the 
cloud cover is down to within a few feet of 
the runway and the forward visibility is 
virtually zero. At those airports, there is a 

third fan marker. the inner marker. 

The localizer 
The localizer transmitting- antenna ar- 

ray is located just off the stop end of the 
runway. A typical array consists of eight 
folded- dipole elements or horizontally 
polarized loops that radiate a highly direc- 
tional signal down the runway and into the 
space beyond. The two center antennas 
radiate an RI; carrier (k) on one of 40 
assigned channels between 108.1 and 
111.9 MHz. That carrier is modulated 
20% with 90 -Hz and 150 -Hz audio tones: 
the sidehands (i. ± 90 and 4. ± 150) are 
also radiated. (A three -letter Morse -code 
identifier is also put on the carrier using a 

1020 -Hz tone as a cross check to tell the 
pilot which station he has selected. The 
absence of the identifier upon proper se- 

lection of the station tells the pilot that the 
station is off the air.) 

The other 6 antennas radiate only the 
90 -Hz and I50 -Hz sidebands -the carrier 
is suppressed. The signals transmitted 
from one side of the center are 180° out of 
phase with those transmitted from the 
other side. and both sides are 90° out -of- 
phase with the center antenna. Let's see 

why that is important. 

The localizer
The localizer transmitting-antenna ar­

ray is located just off the stop end of the
runway. A typical array consists of eight
folded-dipole elements or horizontally
polarized loops that radiate a highly direc­
tional signal down the runway and into the
space beyond. The two center antennas
radiate an RF carrier (j~) on one of 40
assigned channel s between 108.1 and
Ill. 9 MHz. That carrier is modulated
20£k with 90-Hz and ISO-Hz audio tones;
the sidebands (j~. ± 90 and .!~ ± 150) are
also radiated. (A three-letter Morse-code
identifier is also put on the carrier using a
1020-Hz tone as a cross check to tell the
pilot which station he has selected. The
absence of the identifier upon proper se­
lection of the station tells the pilot that the
station is off the air.)

The other 6 antennas radiate only the
90-Hz and ISO-Hz sidebands- the carrier
is suppressed. The signals transmitted
from one side of the center are 180° out of
phase with those transmitted from the
other side, and both sides are 90° out-of­
phase with the center antenna. Let's see
why that is important.

typically one-half to three-quarter mile
from touchdown. If the clouds are so low
that the pilot cannot see the runwaywithin
a few seconds after passing the middle
marker, he is required to immediately ex­
ecute a " missed approach." That means
he must climb to a prescribed altitude and
fl y to a prearran ged point so that the air­
traffic controller can get him set up to try
again. A few airports around the country
use a high-precision ILS. Specially train­
ed flight crews are allowed to continue
their approach and land even though the
cloud cover is down to within a few feet of
the runway and the forward visibility is
virtually zero. At those airports, there is a
third fan marker, the inner marker.

LOCALIZER UHF
VHF GLIDE SLOPE

ANTENNA
ARRAY

"ON
GLIDE
PATH"

FIG. l - A BASIC INSTRUMENT-LANDING SYSTEM at an airport consists of localizer and glide-slope
transmitters, and two or three fan markers.

The basic system
The basic instrument-landing system

consists of four (or five) transmitting sta- .
tions, as Fig. I shows. The localiz er trans­
mits a signal down the runway to provide
lateral guidance and line the aircraft up on
the runway. The glide slope transmits a
signal which is inclined with respect to
the ground at an angle around 3°. It en­
sures that the aircraft will make a smooth
descent to the end of the runway while
safely clearing all obstacles on the ground
under the approach path. The other trans­
mitters are the .!CI/l markers, The aliter
marker transmits a narrow beam straight
up through the approach path to mark the
point where the pilot must begin his final
descent. That point is about three to fi ve
miles from touchdown. TIlemiddle mark­
er also transmits a narrow vertical beam
which marks the point where the aircraft
should be below the clouds. That point is

long fli ght.
From 1928 to 1938, several system ap­

proaches were tried , but none really gave
satisfactory performance . In 1938, the
Bendix Corporation and the United Air­
lines Company demonstrated a localizer
system which would bring the aircraft in
on the runway heading using two highly
directional antenna arrays radiating dif­
ferent signals down either side of the run­
way. Shortly thereafter. the Fede ral
Teleco mmunications Laboratories in­
stalled four identical instrument-landing
systems at Indianapolis, Indiana. The de­
velopment of those systems under con­
tract from the Civil Aviation Agency led
to a precision instrument-landing system
before the end of World War II. That sys­
tem was adopted as a world standard by
the International Civil Aviation Organiza­
tion n CAO) in 1949. The basic technol­
ogy devel op ed at Indian apoli s has
remained virt ually unchanged to this day.

large enough to get down safely (and
sometimes even where there wasn' t).

If a pilot needed to make a night land­
ing, he might arrange for a friend to build
a fire in a field where he planned to land.
He would then circle the field when he
arri ved and the friend on the gro und
would frantically pile straw and wood on
the fire so that it would blaze up and light
the field . Because of the use of that tech­
nique, many a pilot came down with parts
of his airplane on fi re!

Civil aviation got its start in May, 1918,
when the first bag of air mail left the
infield of Belmont Race Track on Long
Island (the airplane was a Curtiss Jenny)
and landed three hours and forty minutes
later on the polo grounds of Washington,
D.C. The pilot who was to carr y the
North-bound mail to New York shook
hands with President Wilson and then
took off from the polo grounds and turned
Northeast. He landed in Delaware to ask
directions and broke his propeller in the
process. His bag of air mail went to New
York on the train!

After that shaky start , however, air mail
did settle down to regular service. In order
to keep the mail fly ing , even in bad
weather, large beacon lights were in­
stalled at airports and along the routes.
Their purpose, of course, was to help pi­
lots find their way in reduced visibility.
But the pil ot s of ten describ ed the
beacons, saying, "Whe n you need em,
you can' t see 'e m, and when you can see
'e m, vou don't need 'e m." That fact. cou­
pled 'with pressure from Congressman
Fiorello Lafiuard ia. led to the adoption of
the Air Commerce Act in May, 1926, and
the development of civil aviation came
into full bloom.

One of the first goals of the Commerce
Department 's new Civil Aviat ion Au­
thority was to develop a system that would
allow planes to take off, fly, and land
without any reference to the ground. Gen­
eral Jimmy Doolittle was chosen to head
that task. On September 24, 1929, during
a secret demonstration flight, Doolittle
took off, flew a prescribed course, and
landed while sitting under a canvas hood
that completely covered his cockpit. He
had with him a compass, an altimeter, a
stop watch, and a spotter pilot (who never
touched the controls) in the front cockpit.

That same year, two-way radio came
into its own and enabled the pilot to talk to
spotters on the ground who could assist in
landing. Also during that time, Elmer
Sperry and the Sperry Gyroscope Compa­
ny were busily developing flight instru­
ment s . In May , 19 32 , A lbe rt F.
Hegenberger made the first solo flight
from takeoff to landing while completely
in the blind. Sh0l11y after that. the Sperry
Company developed the auto-pilot and ra­
dio direction-finder, But there was still
clearly a need to be able to bring an air­
plane to a safe and precise landing after a
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IG. 4 -WHEN A PLANE is flvino offcenter the sideband -only signals add to or subtract from the 91 

90 Hz .- RECOVERED AUDIO 
IN THE AIRCRAFT RECEIVER 

150 Hz 

INDICATOR IN THE 
COCKPIT SHOWS ON COURSE 
IS TO THE LEFT. PILOT MUST 
FLY TOWARD THE NEEDLE. 

If a single omnidirectional antenna ra- 
diates a signal. the strength of the signal at 

a given distance is (ideally) constant - 
regardless of the direction you choose 
with respect to the antenna. However. if 
1 %O antennas that radiate the same signal 
are spaced sonie distance apart (say 

wavelength). then the signals arrive at a 

receiver exactly in- phase. exactly out of 
phase. or somewhere in between -de- 
pending on the position of the receiver. 
That principle is used in ILS so that the 

relative strengths of the radiated 150 -Hz 
and 90 -Hz sideband signals depend on the 
position of the aircraft with respect to to 
the transmitting antennas. Let's sec how 
it's done. 

We mentioned that the signal in the left 
side is 180° Out of phase relative to the 

signal in the right side. Those signals 
combine with the carrier- plus -sideband 
signal in such a way that. on one side of 
the array. the 90 -Hz sideband -only signal 
signal adds to the 90 -Hz sideband of the 
carrier. while the I50 -Hz sideband -only 
signal subtracts from the 150 -Hz sideband 
of the carrier. On the other side of the 
arras. the opposite is truc. Figure 2 shows 
the resulting simplified radiation pat- 
tern -two narrow lobes. one effectively 

CARRIER SIDEBANOS 
(8 WATTS TYP.( 

-+90 Hz -- ISO Hz 

90 Hz 
-150 Hz 

- 150 Hz 
. 90 Hz RUNWAY 

SIDEBAND -ONLY 
SIGNAL 
1150 -250mW TYP ) 

FIG. 2 -THE SIGNAL ALONG the center or "on- 
course' line: the 90- and 150 -Hz signals are 
equal. 

modulated with 90 Hz and the other with 
150 Hz. 

At this point. we can make some sim- 
plifications that will make the rest of the 

explanation easier to understand. The ar- 

ray of eight antennas can be thought of as 

three antennas. First. the center two an- 

tennas can be thought of as a single anten- 
na. A,,. radiating carrier- plus -sideband 
signals. The other antennas can be 

thought of single antennas to the left and 

right of the center antenna. They radiate 
sideband -only signals. 

The 90 -Hz sideband energy in what 
well call antenna A, will lag the 90 -Hz 
energy from A by 90 °. while the 90 -Hz 
sideband energy from what we'll call A, 
will lead tha; from A11 by 90° (thus there is 

a I80° phase difference between A, and 
A,). The I50 -Hz sideband signals from 
A, will lag those from A by 90 °, while 
the 150 -Hz signals from A, will lead those 
from A by 90 °. 

Because the sideband -only signals ra- 
diating from our two antennas are 180° out 
of phase. the signal along the center line 
separating the antennas consists of equal 
90-Hi and ISO -Hz components. That's 
because the sideband -only signals cancel 
completely at that point -leaving behind 
the 90 -Hz and I50 -Hz signals that were 
radiated with the carrier: the amplitudes 
of those signals are set equal to each other 
in the transmitter. 

Now that we have gone to all this trou- 
ble of putting an electronic line down the 
runway. how does the aircraft follow the 
line! 

On board the aircraft. the signal is re- 
ceived and detected. The recovered audio 
is sent to a 90 -Hz filter and a ISO -Hz filter 
as is shown in Fig. 3. The filtered audio is 

then rectified. and a DC current that is 

proportional to the amplitude of the audio 
signal energizes a galvanometer -type 
meter movement. As the aircraft flies 
along the center line of equal audio. the 
needle will he centered. indicating that 
the aircraft is "on course." 

Current will flow through resistor R51 

whenever either a 90- or I50 -Hz signal is 

present. The current flow is used to tell the 
pilot that the system is operational by 
energizing a solenoid. When no current 
flows. the solenoid is dc- energized. and a 

warning flag appears in the instrument. 
Now let's say the aircraft drifts to the 

right of the center -line course as in Fig. 4. 
Remember that the 90 -Hz sidehands from 
A, lag those from A . while the 90 -Hz 
signals from A, will lead those from A . 
As the wave travels to the airplane. the 
phase of the signal from A, along d, is 
advanced with respect to the signals from 
A,,. The opposite is truc of the signals 
from A,. The resultant of the 90 -Hz side - 
hands is 180° out of phase with the signals 
from A,,. and therefore produce a weak- 
ened 90 -Hz signal. 

On the other hand. the sidebands of the 
I50 -Hz signal from antenna A, lag those 
from antenna A,,. while the ISO -Hz side - 
bands from A, lead those in A,,. The 
phase of the I50 -Hz sideband signal from 
A, (travelling along d1) is advanced with 
respect to that from A,,. while the op- 
posite is true of the signals from A,. The 
resultant is in phase with the signal from 
A,,. and therefore adds to it to produce a 

DETECTOR 
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AF AMP 

150 Hz 
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BALANCE 
CONTROL 

90 Hz 
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BRIDGE 
RECTIFIER 

GALVANOMETER 

FIG. 3 -THE LOCALIZER INDICATOR is usually combined with the glide-slope indicator to form a 

cross pointer. 

and 150 -Hz sidebands in the carrier-plus-sideband signals to tell the pilot which direction to move. 
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FIG. 3-THE LOCALIZER INDICATOR IS usually combined With the glide-slope Indicator to form a
cross pointer.
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If a single omnidirectional antenna ra­
diates a signal, the strength of the signal at
a given distance is (ideally) constant­
regardless of the direction you choose
with respect to the antenna. However, if
111'() antennas that radiate the same signal
are spaced some distance apart (say y~

wavelength), then the signals arrive at a
receiver exactly in-phase, exactly out of
phase , or somewhere in between-de­
pending on the position of the receiver.
That principle is used in ILS so that the
relative strengths of the radiated 150-Hz
and 90-Hz s i d~eband signals depend on the
positio n of the aircraft with respect to to
the transmitting antennas. Let' s see how
it's done.

We mentioned that the signal in the left
side is 180° out of phase relative to the
signal in the right side. Those signals
combine with the ca rrier-plus-sideband
signal in such a way that, on one side of
the array, the 90-Hz sideband-only signal
signal adds to the 90-Hz sideband of the
carrier. while the 150-Hz sideband-only
signal subtracts from the l50-Hz sideband
of the carrier. On the other side of the
array, the opposite is true. Figure 2 shows
the resu lting simplified radi ation pat ­
tern-two narrow lobes, one effectively

SIDEBAND·DNLY
SIGNAL
1150·250mW TYP,j

F!:'IG~. 2:"'_"":T:::H":':E:-SIGNAL ALONG the cente r or "on­
cou rse " line: th e 90- and 150·Hz sign als are
equal.

Because the sideband-only signals ra­
diating from our two antennas are 180° out
of phase. the signal along the center line
separating the antennas consists of equal
90-Hz and 150-Hz components. 1llat 's
because the sideband-only signals cancel
completely at that point-leaving behind
the 90-Hz and l50-Hz signals that were
radiated with the carrier; the amplitudes
of those signals are set equal to each other
in the transmitter.

Now that we have gone to all this trou­
ble of putting an electronic line down the
runway, how does the aircraft follow the
line?

On board the aircraft . the signal is re­
ceived and detected. The recovered audio
is sent to a 90-Hz filter and a l50-Hz filter
as is shown in Fig. 3. The filtered audio is
then rectified, and a DC current that is
prop orti onal to the amplitude of the audio
signal energizes a ga lvanometer-type
meter movement. As the aircraft flies
along the center line of equal audio, the
needle will be centered, indicating that
the aircraft is " on course ."

Current will flow through resistor RM
whenever either a 90- or 150-Hz signal is

present. The current flow is used to tell the
pilot that the system is operational by
energizing a solenoid. When no current
fl ows, the solenoid is de-energized, and a
warning flag appears in the instrument.

Now let 's say the aircraft drifts to the
right of the center-line course as in Fig. 4.
Remember that the 90-Hz sidebands from
AI lag those from An' while the 90-Hz
signals from A2 will lead those from An.
As the wave travels to the airplane , the
phase of the signal from AI along d l is
advanced with respect to the signals from
All' The opposite is true of the signals
from A, . The resultant of the 90-Hz side­
bands is 180° out of phase with the signals
from An. and therefore produce a weak­
ened 90-Hz signal.

On the other hand, the sidebands of the
150-Hz signal from antenna A2 lag those
from antenna All' while the 150-Hz side­
bands from AI lead those in A() . The
phase of the 150-Hz sideband signal from
AI (travelling along d. ) is advanced with
respect to that from An' while the op­
posite is true of the signals from A,. The
resultant is in phase \~ith the signal from
All' and therefore adds to it to produce a
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FIG. 4- WHEN A PLANE is fly ing off-center, the sid eband-only signals add to or subtract from the 90­
and 150-Hz sideb ands in the carrier-pi us-sideband sig nals to tell the pilot which direction to move.

modulated with 90 Hz and the other with
150 Hz.

At this point. we can make some sim­
plifications that will make the rest of the
explanation easier to understand. The ar­
ray of eight antennas can be thought of as
three antennas. First. the center two an­
tennas can be thought of as a single anten­
na. A(). radiating carrier-plus-sideband
signa ls . The othe r antennas can be
thought of single antennas to the left and
right of the center antenna. They radiate
sideband-only signals.

The 90-Hz sideband energy in what
we'll call antenna AI will lag the 90-Hz
energy from An by 90°, while the 90-Hz
sideband energy from what we' ll call A2
will lead that from A() by 90° (thus there is
a 180° phase difference between AI and
A,). The 150-Hz sideband signals from
A~ will lag those from An by 90°, while
the 150-Hz signals from A, will lead those
from An by 90°. -
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150 -Hz signal that is much stronger than 
the 90 -Hz signal. 

The resulting unbalance causes the 
meter- movement needle to swing to the 
left side of the indicator. telling the pilot 
that he must fly to the left to get back on 
course. The same principle applies on the 
opposite side of the centerline with the 
90 -Hz sidebands becoming larger than 
the 150 -Hz sidebands and deflecting the 
needle in the opposite direction. 

Generating the localizer signal 
Figure 5 shows that the localizer trans- 

mitting station consists of a transmitter. 
power supply. oscillator /keyer. modula- 
tor. control unit. monitor. and antenna 
distribution unit. The transmitter section 
generates the RF carrier using a crystal - 
controlled exciter operating at one -half 
the assigned frequency. That signal then 
passes through a frequency doubler and 
five stages of amplification. The high 
voltage in the final stage of the power 
amplifier is modulated with a 1020 -Hz 
Morse -code identifier tone from the os- 
cillator/keyer to put the station identifier 
on the carrier. 

The RF carrier is then sent to the modu- 
lator. Inside the modulator. the RF is di- 
vided into two components by an RF 
coupler. One of those components is di- 
vided again and sent to the 90 -Hz and 150 - 

Hz sideband generators where pure dou- 
ble- sideband signals are produced. The 
outputs of the sideband generators are 
sent to to the sideband hybrid unit where 
they are combined to form the composite 
sideband signal. There are two outputs 
from the sideband brid unit. One output 
is sent straight to the antenna distribution 
unit and the other output is sent to the 
carrier hybrid unit. In that unit. the carrier 
signal from the first RF coupler is com- 
bined with the sidebands to give the car- 
rier + sideband signal. That signal is then 
sent to the antenna distribution unit. 

The antenna distribution unit provides 
the 180° phase difference in the sideband 
signals at opposite sides of the array. 
Power dividers are used to distribute the 
antenna currents to ensure that the radi- 
ated signal is balanced and highly direc- 
tional. 

To be certain that the signal is within 
proper safety specifications. the signal is 
constantly monitored. That's done either 
by pick -up probes in the transmitting an- 
tennas or by receiving antennas mounted 
in front of the transmitting array. The 
course centerline is maintained within 
one -tenth of one degree to either side of 
the runway's center stripe. The course 
width (the area in approach zone where 
the aircraft needle is not pegged to either 
side of the indicator) may not exceed 700 
feet in width at the outer marker or 3° 
either side of the center stripe with respect 
to the center of the antenna array. which- 
ever is smaller. If either of these limits are 
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FIG. 5 LOCALIZER BLOCK DIAGRAM. The localizer is constantly monitored to make sure that it is 
within safety specifications. 

exceeded. an alarm is generated in the 
monitor circuitry. Also. if the radiated 
power (typically 8 watts) is reduced more 
than 50 %k. or if the Morse -code identifier 
is missing. or the modulation level 
changes more than 17%. an alarm is gen- 
erated. Those alarm signals are sent to the 
control unit which shuts the station down 
and immediately alerts the air- traffic con- 
troller and maintenance personnel that 
there is a problem with the station. As you 
can imagine. there is then a mad scramble 
to get the station back on the air in the 
(east =mint of time possible. 

The glide slope 
The glide -slope station provides verti- 

cal guidance to the aircraft to make sure 
that the descent to the runway is smooth 
and that the aircraft will safely clear all 
obstacles under the approach path. Many 
airports that were once some distance out 
of town now find themselves surrounded 
by houses. factories or office buildings. 
The glide slope protects the building and 
the airplanes from each other. 

The glide -slope transmitter operates in 
the UHF range of 329.3 -335.0 MHz. All 
localizers and glide slopes are assigned 
their frequencies using a frequency -pair- 
ing arrangement. For example. all lo- 
calizers that operate on 108.5 MHz will 
have their associated glide slopes operat- 
ing on 329.9 MHz. That relieves the pilot 
from having to tune in both stations - 
aircraft receivers are built so that when the 
localizer is dialed in. the proper glide - 
slope frequency is automatically selected. 

The signal generation of the glide slope 
is almost identical to that of the localizer 
(except for a frequency -tripler stage that is 
added in the transmitter to get the RF from 
the VHF band to the UHF band.) 

The glide -slope antenna is an array 
consisting of two dipole antennas 
mounted on a 40 -foot mast. The lower 
antenna radiates the carrier (fc) with its 

side -bands (J 90 and f. 150). 'Ille up- 
per antenna radiates only the sidebands. 
Those two dipoles use reflectors to make 
the signal forward directional. 

Unlike the localizer. the 150 -Hz side- 
bands in both signals are radiated in 
phase. But the 90 -Hz sidebands in the 
carrier (lower) antenna are radiated 180° 
out of phase with the 90 -Hz signal in the 
sideband -only (upper) antenna. Part of 
that signal propagates along the ground 
and has a strong 150 -Hz component (be- 
cause both 150-Hz signals are in phase). 
In addition. pan of the signal is reflected 
off the ground. That reflection is very 
complex. but in essence. it causes the 90- 
Hz sidebands in the reflected signal to be 
in phase. and the I50 -Hz sidebands to be 
out of phase. The angle at which the sig- 
nal bounces off the ground is at a slightly 
higher angle than the direct signal. As 
shown in Fig. 6. that effectively puts 90- 
Hz modulation above the "on- path" line 
and I50 -Hz below. Each of those signals 
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FIG. 6 -THE GLIDE PATH'S "on- path" line 
makes an angle of 3 with the ground surface. 

retains the same "small amount" of the 
other just as in the localizer. In other 
words. a strong 90 -Hz signal and weak 
I50 -Hz signal above the on -path line. and 
the opposite below. 

ALARM

FIG. 5-LOCALIZER BLOCK DIAGRAM. The localizer is constan tly monitored to make sure that it is
within safety specifications.
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FIG. 6-THE GLIDE PATH 's " on-path" line
makes an angle of 3' with the ground surface .

reta ins the same "small amou nt" of the
other ju st as in the localizer. In other
words . a strong 90-Hz signal and weak
ISO-Hz signa l above the on-path line , and
the opposite below.

RE FLECTED
SIGNAL

side-bands (j~ ± 90 and Ie ± 150). The up­
per antenn a radiates only the sidebands.
Those two dip oles use reflectors to make
the signal forward directional . .

Unlike the localizer, the ISO-Hz side­
band s in both signa ls are rad iated in
phase . But the 90-Hz sidebands in the
carrier (lower) antenn a are radiated 1800

out of phase with the 90-Hz signa l in the
side ba nd-o nly (upper) antenna . Part of
that signal propagates along the grou nd
and has a strong ISO-Hz component (be­
cause both ISO-Hz signals are in phase).
In addition, part of the signal is reflected
off the ground. That reflection is very
complex, but in esse nce, it causes the 90­
Hz sidebands in the reflected signal to be
in phase , and the ISO-Hz sidebands to be
out of phase . The angle at which the sig­
nal bounces off the ground is at a slightl y
higher angle than the direct signal. As
shown in Fig . 6. that effectively puts 90­
Hz modul ation above the "on-path" line
and ISO-Hz below. Each of those signals
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The glide slope
The glide-s lope station provides verti­

ca l guidance to the aircraft to make sure
that the descent to the run way is smoot h
and that the airc raft will safely clea r all
obstacles under the approac h path . Many
airports that were once some distance out
of town now find them selves surro unded
by houses , factories or office buil dings.
The glide slope protects the building and
the airplanes from each other.

The glide-slope transmitt er opera tes in
the UHF range of 329 .3-335 .0 MHz . All
localizers and glide slopes are assig ned
the ir frequencies using a frequency-pair­
ing arrange me nt . For example. all 10­
calizers that opera te on 108.5 MHz will
have their assoc iated glide slopes opera t­
ing on 329.9 MHz . That relieves the pilot
from having to tune in both stations­
aircraft receivers are built so that when the
localizer is dialed in. the proper glide­
slope frequency is automatically selected .

The signal generation of the glide slope
is almost identical to that of the localizer
(except for a freq uency-tripler stage that is
added in the transmitter to get the RF from
the VHF band to the UHF band .)

The glide-s lope antenna is an array
co ns ist ing of two d ipol e a nte nnas
mounted 'on a 40-foot mast. The lower
antenna radiates the carrier lfe ) with its

exceeded , an alarm is generated in the
monit or circ uitry. Also, if the radiated
power (typically 8 watts) is reduced more
than SOCk , or if the Morse-code identifier
is mi ssin g . o r th e mo d ula t io n level
changes more than 17%, an alarm is gen­
era ted . Those alarm signals are sent to the
control unit which shuts the station down
and immediately alerts the air-traffic con­
troll er and mainten ance personn el that
there is a problem with the station. As you
can imagine, there is then a mad scramble
to get the statio n back on the air in the
lea~t amount of time possible .

ISO-Hz signal that is much stronger than
the 90-Hz signa l.

The resulting unbal an ce causes the
meter-movement needle to swing to the
left side of the indicator, tellin g the pilot
that he must fly to the left to get back on
course . The same principle applies on the
oppos ite side of the centerline with the
90- Hz side bands becoming larger than
the ISO-Hz sidebands and deflectin g the
needle in the opposite direction.

Generating the localizer signal
Figure 5 shows that the localizer trans­

mitring station consists of a transmitter,
power supply. oscillator/keyer, modula­
tor. contro l unit , monit or, and antenna
distribution unit. The transmitter section
generates the RF carrier using a crys tal­
contro lled exciter opera ting at one-half
the ass igned frequency. That signal then
passes throu gh a frequency doubl er and
five stag es of ampl ific ation . The high
voltage in the final stage of the power
amplifier is modul ated with a 1020-Hz
Morse-code identifier tone from the os­
cillator/keyer to put the station identifier
on the carr ier.

The RF carrier is then sent to the modu ­
lator. Inside the modul ator. the RF is di­
vided into two components by an RF
coupler. One of those components is di­
vided aga in and sent to the 90-Hz and 150­
Hz sideband generators where pure dou­
ble-sideband signals are produ ced. The
outputs of the sideband generators are
sent to to the sideband hybrid unit where
they are co mbined to form the compos ite
sideband sig nal. There are two outputs
from the sideband hybrid unit. One output
is sent straight to the antenna distribution
unit and the other output is sent to the
carr ier hybrid unit . In that unit. the carrier
signal from the first RF coupler is com­
bined with the sidebands to give the car­
rier + sideband signal. That signal is then
sent to the antenn a dis tr ibution unit.

The antenna distributi on unit provides
the 1800 pha se differenc e in the sideband
signa ls at oppos ite sides of the array.
Power dividers are used to distribute the
antenna currents to ensure that the radi­
ated signal is balanced and highl y direc­
tional.

To be certain that the signal is within
proper safety spec ifications , the signal is
constantly monitored . That' s done either
by pick-up probes in the transmitting an­
tenn as or by receiving antennas mounted
in fro nt of the tran smitting array. The
course centerline is maint ain ed within
one-tenth of one degree to either side of
the run way 's center str ipe . The course
width (the area in approac h zone where
the aircraft needle is not pegged to either
side of the indicator ) may not exceed 700
feet in width at the outer marker or 30

either side of the center stripe with respect
to the center of the antenna array, which­
ever is sma ller. If either of these limits are
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The reflected signal makes the entire 
radiation pattern seem to originate from a 

point at the base of the mast. midway 
between the actual antenna and its mirror 
image. If that "image" antenna is taken 
into account. then the array really looks 
like a localizer turned on edge. 

But in the localizer array. the on- course 
signal was perpendicular to the axis of the 
antenna -that would put the glide path 
along the ground. But the glide -slope an- 
tenna heights are adjusted so that the dis- 
tance between the actual and image 
antenna is not 1 wavelength. Because of 
that. the on -path signal is skewed about 3° 
above the horizon. The antenna mast is 
precisely located so that an aircraft flying 
down the path will cross the end of the 
runway between forty -five and fifty-five 
feet about the ground. 

As you might expect. the ground con- 
tour in front of the antenna is assumed to 
be flat and level when the design calcula- 
tions are made. But in reality. the actual 
ground is seldom perfect. At most metro- 
politan airports the ground is reasonably 
flat and smooth enough to form a straight 
and smooth path well within the FAA's 
strict safety limits. Smaller airports and 
those in mountainous or unusual terrain. 
however. often have rough ground next to 
the runway or they have little or no room 
in front of the touchdown zone to form the 
signal. These airports have always been 
denied the luxury of an all- weather land- 
ing system and are forced to close when 
the weather turns sour. 

An antenna system called the end fire 
array has just passed its final tests. It was 
expected to begin to appear at those 
smaller airports by early 1984. That array 
does not use the ground to form the path 
signal in space. It radiates its signal. in- 
stead. from a slotted coaxial cable into 
space. It gets its name from the fact that 
all the path information is radiated from 
the end of the axis of the array (hence. 
"end- fire") instead of broadside to the 
array as in the other two types discussed 
so far. That array promises to bring all - 
weather operation to many more airports 
around the world. 

As stated earlier. the generation of the 
glide -slope signal is the same as the lo- 
calizer except for a frequency -tripler stage 
in the transmitter exciter. Another dif- 
ference is that no identification tone is 
transmitted from the glide slope. 

A monitoring system is also used for 
glide -slope systems. The signal is 
monitored by a pick -up antenna in front of 
the mast: the station will automatically 
shut itself down if the glide -slope angle 
changes more than 0.2° or the modulation 
decreases by more than 26% or the radi- 
ated power changes more than 45%. 
Again. when a station shuts itself down 
there is a mad scramble to find out why 
and get it back on the air. Incidentally. 
such shutdowns occur only two or three 

times a year at the average station. But 
since the stations are generally on 24 
hours a day. the shutdowns often occur 
during clear weather. There has never 
been an aircraft accident in the United 
States which was attributable to an ILS 
shutdown 

The fan markers 
Two marker- beacon transmitting sta- 

tions are part of the standard ILS. And as 
we mentioned previously. a third, inner 
fan marker is added in the high -precision 
systems. 

The outer marker is installed about 
three to five miles from touchdown. Its 
exact location and the height of the on- 
path signal above the ground at that point 
are depicted on a chart which the pilot has 
in the cockpit for that particular run- 
way. That gives the pilot an opportunity 
to crosscheck his instruments against 
known conditions as he starts his final 
approach. 

The middle marker is located about 
3500 feet from the end of the runway and. 
as stated earlier. is the point at which the 
pilot must either begin a visual ap- 
proach -that is. he must be able to see the 
runway -or execute a missed approach. 

With a high -precision system. an inner 
marker is installed 1000 feet from the end 
of the runway: that lets the pilot know he is 
about to cross the end of the runway and 
he should be completely set up for touch- 
down. 

Each marker station is nearly identical 
in the way it generates its signal. Each has 
an exciter that generates the 75 -MHz RF 
carrier that all marker stations operate on. 
An audio tone is modulated onto the car- 
rier to identify the marker as outer. mid- 
dle. or inner. The outer marker is identi- 
fied by a continuous series of Morse -code 
dashes using a 400 -Hz audio tone at a rate 
of two dashes per second. The middle 
marker transmits alternate dots and 
dashes using a 1300 -Hz tone. The inner 
marker is identified by a continuous series 
of Morse -code dots (six -per- second) 
using a 3000 -Hz tone. 

After leaving the exciter. the modulated 
75 -MHz signal goes through three stages 
of amplification and is sent out to the 
antenna. The antenna is highly directional 
and the beam width along the runway cen- 
terline is about 1000 feet when the aircraft 
is 1500 feet above the antenna. 

A small pick -up antenna is mounted 
with the main antenna and monitors the 
radiated signal. If the identification stops 
or if the power is reduced by 50%. the 
station shuts itself down. 

The future 
The future of instrument navigation and 

landing systems may take one of two radi- 
cally different approaches. One approach 
is to continue with a vast network of land - 
based systems. That is the course that the 

current FAA administration is pursuing in 
its recently released National Airspace 
System Plan which outlines the direction 
that the air -traffic control and airwav- facil- 
ities systems will take through the year 
20(X). The other approach is a satellite- 
based system which is now well under 
development by a private firm. 

The replacement of some ILS's will 
begin in early 1985. The new system is 
called MLS or Microwave /. anding Sys- 
tem. That system works in the 5 -GH, 
band and transmits course and glide -path 
data to the aircraft by sweeping a narrow 
fin- shaped beam hack -and -forth and an- 
other beam up- and -down. The airborne 
receiver measures the time between the 
left -to -right scan (or the "up" scan) and 
the right -to -left (or the "down" scan). 
That time difference will give the air- 
craft's position relative to the start of the 
scan. An on -board computer then trans- 
lates the information to position relative 
to the runway centerline or the glide path. 
Synchronization of the receiver to the 
scan start is done by data words transmit- 
ted to the aircraft on the same scanning 
beam using differential phase shift keying 
(DPSK). Station identification and other 
data is transmitted in the same way. The 
data and position data may be displayed 
on a single CRT in the cockpit. 

MLS has started to pick up some op- 
position among some aircraft -user groups 
who are lobbying in Congress in favor of a 

satellite -based system which may turn out 
to be cheaper for the taxpayer. since the 
system would not be government -owned 
as most ILS's are. and would be paid for 
exclusively by its users. 

That system would use four satellites 
parked in a stationary orbit over the conti- 
nental United States. A user would trans- 
mit a signal which would be picked up by 
at least three of the four satellites. The 
satellites then communicate with each 
other and compare signal- arrival times to 
calculate the transmitter's position in 
three axes. The features that make the 
system more desirable are the fact that it 
operates using four satellites as opposed 
to thousands of ground -based systems: 
and also. the ground -based systems are 
dedicated to aircraft only and to the small 
areas the individual systems serve. 
whereas the satellite system could be used 
by anyone with the proper transceiver. 
whether an airplane. ship. commercial 
truck. private auto. or even a backpacker. 
According to estimates by the company 
developing the system. it could be in place 
by 1987: however. it would probably be a 

few years after that before the final system 
would be fully operational. 

No matter what systems are ultimately 
put in place. the air traveler can take com- 
fort in knowing that when he hoards the 
aircraft. he is about to participate in the 
most extensive and safest transportation 
system available to man. R -E 
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The reflected signal makes the entire
radiation pattern seem to originate from a
point at the base of the mast, midway
between the actual antenna and its mirror
image. If that " image" antenna is taken
into account. then the array really looks
like a localizer turned on edge.

But in the localizer array, the on-course
signal was perpendicular to the axis of the
antenna-that would put the glide path
along the ground. But the glide-slope an­
tenna heights are adjusted so that the dis­
tance bet ween the actual and image
antenn-a is not V~ wavelength. Because of
that. the on-path signal is skewed about 30

above the horizon. The antenna mast is
precisely located so that an aircraft fl ying
down the path will cross the end of the
runway between forty-five and fifty-fi ve
feet about the ground.

As you might expect, the ground con­
tour in front of the antenna is assumed to
be flat and level when the design calcula­
tions are made. But in reality, the actual
ground is seldom perfect. At most metro­
politan airports the ground is reasonably
flat and smooth enough to form a straight
and smooth path well within the FAA's
strict safety limits. Smaller airports and
those in mountainous or unusual terrain,
however, often have rough ground next to
the runway or they have little or no room
in front of the touchdown zone to form the
signal. These airports have always been
denied the luxury of an all-weather land­
ing system and are forced to close when
the weather turns sour.

An antenna system called the end-fire
array has just passed its final tests. It was
expected to begin to appear at those
smaller airports by early 1984. That array
does not use the ground to form the path
signal in space. It radiates its signal, in­
stead, from a slotted coaxial cable into
space. It gets its name from the fact that
all the path information is radiated from
the end of the axis of the array (hence,
"end-fire" ) instead of broadside to the
array as in the other two types discussed
so far. That array promises to bring all­
weather operation to many more airports
around the world.

As stated earlier, the generation of the
glide-slope signal is the same as the lo­
calizer except for a frequency-tripler stage
in the transmitter exciter. Another dif­
ference is that no identification tone is
transmitted from the glide slope.

A monitoring system is also used for
glid e- s lop e systems . The signa l is
monitored by a pick-up antenna in front of
the mast; the station will automatically
shut itself down if the glide-slope angle
changes more than 0.20 or the modulation
decreases by more than 26% or the radi­
ated power changes more than 45% .
Again, when a station shuts itself down
there is a mad scramble to find out why
and get it back on the air. Incidentally,
such shutdowns occur only two or three

times a year at the average station. But
since the stations are generally on 24
hours a day. the shutdowns often occur
during clear weather. There has never
been ~an aircraft accident in the United
States which was attributable to an ILS
shutdown.

The fan markers
Two marker-beacon transmitting sta­

tions are part of the standard ILS. And as
we mentioned previously, a third, inner
fan marker is added in the high-precision
systems.

The outer marker is installed about
three to five miles from touchdown. Its
exact location and the height of the on­
path signal above the ground at that point
are depicted on a chart which the pilot has
in the cockpit for that particular run­
way. That gives the pilot an opportunity
to cros scheck his instruments against
known conditions as he starts his final
approach.

The middle marker is located about
3500 feet from the end of the runway and,
as stated earlier. is the point at which the
pilot must either begin a visual ap­
proach-that is, he must be able to see the
runway-or execute a missed approach.

With a high-precision system. an inner
marker is installed 1000 feet from the end
of the runway; that lets the pilot knowhe is
about to cross the end of the runway and
he should be completely set up for touch­
down.

Each marker station is nearly identical
in the way it generates its signal. Each has
an exciter that generates the 75-MHz RF
carrier that all marker stations operate on.
An audio tone is modulated onto the car­
rier to identify the marker as outer, mid­
dle. or inner. The outer marker is identi­
fied by a continuous series of Morse-code
dashes using a 400-Hz audio tone at a rate
of two dashes per second. The middle
mark er transmits alte rna te dots and
dashes using a 1300-Hz tone. The inner
marker is identified by a continuous series
of Morse- code dots (s ix-per-second)
using a 3000-Hz tone.

After leaving the exciter, the modulated
75-MHz signal goes through three stages
of amplification and is sent out to the
antenna. The antenna is highly directional
and the beam width along the runway cen­
terline is about 1000 feet when the aircraft
is 1500 feet above the antenna.

A small pick-up antenna is mounted
with the main antenna and monitors the
radiated signal. If the identification stops
or if the power is reduced by 50%. the
station shuts itself down.

The future
The future of instrument navigation and

landing systems may take one of two radi­
cally different approaches. One approach
is to continue with a vast network of land­
based systems. That is the course that the

current FAA administration is pursuing in
its recently released National Airspace
System Plan which outlines the direction
that the air-trafficcontrol and airway-faci l­
ities systems will take through the year
2000. The other approach is a satellite­
based system which is now well under
development by a private firm.

The replacement of some ILS's will
begin in early 1985. The new system is
called MLS or Microwave Landing Sys­
tem. That system works in the 5-GHz
band and transmits course and glide-path
data to the aircraft by sweeping a narrow
fan-shaped beam back-and-forth and an­
other beam up-and-down. The airborne
receiver measures the time between the
left-to-right scan (or the " up" scan) and
the right-to-left (or the " down" scan).
That time difference will give the air­
craft's position relative to the start of the
scan. An on-board computer then trans­
lates the information to position relative
to the runwaycenterline or the glide path.
Synchronization of the receiver to the
scan start is done by data words transmit­
ted to the aircraft on the same scanning
beam using differential phase shift keying
(DPSK). Station identification and other
data is transmitted in the same way. The
data and position data may be displayed
on a single CRT in the cockpit.

MLS has started to pick up some op­
position among some aircraft-user groups
who are lobbying in Congress in favor of a
satellite-based system which may turn out
to be cheaper for the taxpayer. since the
system would not be government-owned
as most ILS's are. and would be paid for
exclusively by its users.

That system would use four satellites
parked in a stationary orbit over the conti­
nental United States. A user would trans­
mit a signal which would be picked up by
at least three of the four satellites. The
satellites then communicate with each
other and compare signal-arrival times to
ca lculate the transmitter' s posit ion in
three axes. The features that make the
system more desirable are the fact that it
operates using four satellites as opposed
to thousands of ground-based systems;
and also. the ground-based systems are
dedicated to aircraft only and to the small
areas the indiv idua l systems se rve,
whereas the satellite system could be used
by anyone with the proper transceiver.
whether an airplane. ship. commercial
truck. private auto. or even a backpacker.
According to estimates by the company
developing the system. it could be in place
by 1987; however. it would probably be a
few years after that before the final system
would be fully operational.

No matter what systems are ultimately
put in place. the air traveler can take com­
fort in knowing that when he boards the
aircraft. he is ; bout to participate in the
most extensive and safest transportation
system available to man. R-E
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Asidlo- Frequency 

RICHARD SCHROEDER 

TO SAY THAT BOTH HOME AND PROFES- 

sional sound installations have become 
extremely sophisticated would he an un- 
derstatement. For example. a A- octave 
band equalizer as well as lowpass and 
highpass filters are integral parts of vir- 
tually all professional sound systems. In 
fact. these days equalizers. tone controls. 
and lowpass and highpass filters are con- 
sidered to be necessary even in home or 
auto systems. 

Today's consumer demands more in the 
way of performance. which means more 
precision is required when servicing au- 
dio devices and circuits. Because of that. 
old -fashioned frequency generators often 
prove to be inadequate. Among other 
things. they suffer from inaccurate fre- 
quency dials. require range switching. 
and often their output level changes as the 
frequency is varied. What we need. then. 
is an audio -frequency generator that has 
an accurate output- frequency indicator, a 

"flat" output level as the frequency is 
varied, and one that is free of any range 
switching. thereby allowing the operator 
to "sweep" the entire audio range with 

Here's an audio -frequency generator with a digital frequency - 
readout that is easy to build, align, and use, yet is precise 
enough for servicing today's sophisticated audio equipment. 

just a "twist of the wrist." 
Well. look no further. because the au- 

dio- frequency generator described in this 
article has all the above -mentioned desir- 
able qualities and a few more. Let's look 
at some of its features and specifications. 

It has a frequency range of 10 Hz to 50 
kHz. That range is continuous, which 
eliminates the need for range switching. 
For increased precision. two controls are 
used to set the frequency. The COARSE 

FREQUENCY control is used to set the ap- 
proximate frequency while the FINE FRE- 

QUENCY control is used to zero it in 
precisely. 

The amplitude of the generator's sine - 
wave output is adjustable from 0- to 6- 
volts RMS into a high -impedance load or 
0- to 3 -volts RMS into a 600 -ohm load. 
The device's output impedance is 600 
ohms. The sinewave has a distortion figure 
of less than Irk (THD). and its output level 
doesn't vary more than a few tenths of a 

dB as the frequency is changed over the 
entire range. The unit also boasts a simul- 
taneous squarewave output with a low 
source impedance and a fixed 5 -volt level 

for TTL or CMOS logic work. 
One unique feature is a built -in fre- 

quency counter that continually monitors 
the output frequency. The device can also 
be wired so that the counter can be used to 
measure external signals. That frequency 
counter not only allows you to make pre- 
cise frequency settings, but also elimi- 
nates the need for usual large. 
cumbersome dial with its myriad of marks 
and numbers. Generators using that type 
of frequency "readout" have always been 
difficult for the hobbyist to build and cali- 
brate. 

The frequency counter itself features 
autoranging and a large. four -digit LED 
display. For frequencies up to 9.999 Hz, 
the display reads out in Hz with I -Hz 
resolution. For higher frequencies. the 
counter automatically switches to the kHz 
mode. which features I0 -Hz resolution. 
You can tell which mode the generator is 
in the by the absence or presence of the 
decimal point. In the kHz mode. a deci- 
mal point appears after the first two sig- 
nificant digits. 

All of the components except the power 
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Here's an eudio-trequency generator with a digital frequency­
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TO SAY THAT BOT H HOM E AND PROFES­

sional sound installation s have become
extremely sophisticated would be an un­
derstatement. For exampl e , a V.l-octave
band equalizer as well as lowpass and
high pass filters are integral parts of vir­
tually all professional sound sys tems. In
fact, these days equ alizers, tone controls,
and lowpass and highp ass filters are con­
sidered to be necessary even in home or
auto sys tems .

Today' s consumer dem ands more in the
way of performance, which means more
preci sion is required when servic ing au­
dio device s and circuits . Because of that,
o ld-fashioned frequenc y genera tors often
prove to be inadequate . Among other
things. they suffer from inaccurate fre­
quency dial s , require range sw itching,
and often thei r output level changes as the
frequenc y is varied . What we need, then ,
is an audio-frequenc y generator that has
an accurate output-frequency indicator , a
"fl at" output level as the frequency is
varied. and one that is free of any range
switching , thereby allowing the operator
to "sweep" the entire audio range with

just a " twist of the wrist. "
Well, look no furth er, because the au­

dio-frequ ency generator described in this
article has all the above-mentioned desir­
able qualitie s and a few more . Let' s look
at some of its features and spec ifications.

It has a frequ enc y range of 10 Hz to 50
kHz. Th at range is continuous , which
eliminates the need for range switching .
For increased precision , two controls are
used to set the frequency. The COARSE

FREQUENCY control is used to set the ap­
proximate frequency while the FINE FRE­

QUENCY control is used to ze ro it in
preci sely.

TIle amplitud e of the generat or's sine­
wave output is adjustable from 0- to 6­
volts RMS into a high-impedance load or
0- to 3-volts RMS into a 600-ohm load .
The device' s output impedance is 600
ohms . TIle sinewave has a distortion figure
ofless than 1% (TH O), and its output level
doesn 't vary more than a few tenths of a
dB as the frequency is changed over the
entire range . The unit also boasts a simul­
taneou s squa rewave output with a low
source impedance and a fixed 5-volt level

for TTL or CMOS logic work .
One unique feature is a built -in fre­

quenc y counter that continually monitors
the output frequency. The device can also
be wired so that the counter can be used to
measure external signals. That frequency
counter not only allows you to make pre­
cise frequenc y sett ings, but also elimi­
n at e s th e need for usua l l a r g e ,
cumbersom e dial with its myriad of marks
and numbers. Generators using that type
of frequenc y " readout" have always been
difficult for the hobbyi st to bui ld and cali ­
brate .

The frequency counter itse lf features
autora nging and a large , four-digit LED
display. For frequencies up to 9,999 Hz ,
the display reads out in Hz with I-Hz
reso lution . For higher frequencies, the
counter automatically switches to the kHz
mode , which features IO-Hz resolution .
You can tell which mode the generator is
in the by the absence or presence of the
decimal point. In the kHz mode, a deci­
mal point appears after the first two sig­
nificant digit s.

All of the components except the power
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FIG. 1- SCHEMATIC DIAGRAM of the audio frequency generator. If you want to use the built -in 
frequency counter to measure external signals. jumper JU1 should be replaced with a SPOT switch 
(see text). 

transformer. potentiometers, display. and 
output connectors mount on a single PC 
board. The completed project can be 
housed in a small. metal cabinet. 

In short. this is an audio -frequency 
generator that provides high -quality per - 
formance at a low cost, along with some 
unique features. 

How the circuit works 
A schematic diagram of the unit is 

shown in Fig. I. Let's start with the audio - 
frequency- generator section. Positive 
voltage is applied to the COARSE FRE- 

QUENCY potentiometer. R47, through 
trimmer potentiometer R44 (labeled tt.F. 
t.FMIT) and resistor RI. In a similar man- 
ner. positive voltage is applied to the FINE 

FREQUENCY potentiometer R48. through 

resistor R3. Depending on the settings of 
those potentiometers. some voltage will 
be fed to the non -inverting input of op- 
amp ICI through resistors R2 and R4. 
Note that a very small voltage will reach 
that saine input through R6 in conjunction 
with trimmer potentiometer R45 (labeled 
t.. F. t.IMIT). That arrangement sets the 
low- frequency limit of the generator when 
the COARSE and FINE FREQUENCY potenti- 
ometers are set to their low- frequency 
positions. which. of course. is when both 
wipers are all the way toward ground. 
Trimmer potentiometer R44, in setting 
the maximum voltage that is applied to 
R47. in turn sets the generator's high - 
frequency limit when R47 is set to max- 
imum. 

Op -amp ICI. along with transistor QI 

and its associated components make up a 

voltage-to-constant-current converter. the 
current of which controls the output fre- 
quency of function- generator IC2. The 
sinewave output signal from IC2 (pin 2) 
feeds the SINE AMPLITUDE potentiometer. 
R49. through capacitor C4. Depending 
on the setting of the potentiometer. some 
voltage will be fed to the non -inverting 
input of op -amp 1C3. That op -amp ampli- 
fies the signal. which is then fed to the 
SINE output binding post through resistor 
R I9. 

Note that the sincwave signal from IC2 
also feeds the base of transistor Q2 
through a jumper wire and capacitor C3. 
That transistor is configured as an emitter 
follower and acts as a buffer between the 
audio -frequency generator section and 
the frequency- counter section. 

The squarewave output signal from 
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FIG. 1-SCHEMATIC DIAGRAM of the audio-frequency generator. If you want to use the built-in
frequency counter to measu re external signals, jumper JU1 should be replaced with a SPOT switch
(see text). -

transformer. potentiometers, display. and
output connectors mount on a single PC
board . The completed projec t can be
housed in a small. metal cabinet.

In short . this is an audio-frequency
generator that provides high-quality per­
formance at a low cost. along with some
unique features.

How the circuit works
A schematic diagram of the Unit IS

shown in Fig. I. Let 's start with the audio­
freque ncy-gen era tor section . Positive
voltage is applied to the COARSE FRE­
QUENCY potenti ometer, R47, through
trimmer potentiometer R44 (labeled H . F.

LIMIT) and resistor RI . In a similar man­
ner. positive voltage is applied to the FINE
FREQUENCY potentiometer R48, through

resistor R3. Depending on the settings of
those potentiometers, some voltage will
be fed to the non-inverting input of op­
amp ICI through resistors R2 and R4.
Note that a very small voltage will reach
that same input through R6 in conjunction
with trimmer potentiometer R45 (labeled
L. F. LI MIT). That arrange ment sets the
low-frequency limit of the generator when
the COARSE and FINE FREQUENCY potenti­
ometers are set to their low-frequency
positions. which, of course, is when both
wipers are all the way toward ground.
Trimmer potentiometer R44, in setting
the maximum voltage that is applied to
R47. in turn sets the generator's high­
frequency limit when R47 is set to max­
imum.

Op-amp ICI , along with transistor QI

and its associated components make up a
voltage-to-constant-current converter, the
CUITent of which controls the output fre­
quency of function-generator IC2. The
sinewave output signal from IC2 (pin 2)
feeds the SINE AMPLITUDE potentiometer,
R49, through capacitor C4. Depending
on the setting of the potentiometer, some
voltage will be fed to the non-inverting
input of op-amp IC3. That op-amp ampli­
fi es the signal, which is then fed to the
SINE output binding post through resistor
R1 9.

Note that the sinewave signal from IC2
also feeds the base of tran sistor Q2
through a jumper wire and capacitor C3.
That transistor is configured as an emitter
follower and acts as a buffer between the
audio-frequency generator section and
the frequency-counter section.

The squarewave output signa l from
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function generator 1C2 (pin II) feeds the 
base of transistor Q9. That transistor is 
configured as an emitter follower and 
serves as a level shifter. buffer. and impe- 
dance matcher to provide a squarewave 
level of 5 volts from a low- impedance 
source at the SQUARE output binding post. 

Trimmer -potentiometer R46 (labeled 
DISTORTION) sets the sinewave distortion 
to its lowest possible point. The other 
capacitors and resistors associated with 
IC2 set its frequency range and sinewave- 
amplitude levels. 

Let's now turn to the frequency- counter 
section. Sinewave signals from the output 
of emitter -follower Q2 (actually the junc- 
tion of resistors R17 and RI8) are fed to 
the input (pin I) of one of the six Schmitt 
triggers contained in 100. That stage 
"squares up" the sinewave signal and 
feeds it to the input (pin 12) of the four - 
digit counter IC9. That IC counts or totals 
the squarewave "events." and because the 
counter is reset at I- or ' /o-second inter- 
vals. it causes the readout to display in 
either Hz or kHz. Resistors R37 through 
R43. along with transistors Q4 through 
Q7 and their associated resistors. make up 
the segment and digit -drive system. 

Note that the "squared up" signal that 
feeds the four -digit counter also feeds the 
input (pin 2) of dual decade -counter IC4, 
and that IC4's output feeds the input (pin 
2) of another dual decade- counter. 105. 
Those four counters connected in cascade 
make up a divide -by- 10.000 counter that 
produces an output only when the fre- 

quency to be counted is equal to or greater 
than IO kHz. That serves as the detector 
that determines which mode the auto - 
range system will settle on. The output of 
that counter (pin 14. IC5) feeds the input 
(pin 3) of flip -flop IC6. That device. and 
its associated components. serves to de- 
termine whether I- second- or . I-second- 
period signals from the timebase (to be 
discussed shortly) ultimately reach the 
latch and reset points on the main four - 
digit counter. IC9. 

Transistor Q3. ICIO -b. ICIO -c. and 
their associated components make up 
pulse generators that supply the latch and 
reset signals for the four -digit counter, 
IC9. 

The circuit composed of ICIO -d. 
ICIO -e. Q8. and their associated compo- 
nents make up the gated decimal- point- 
drive system. That system works with sig- 
nals from flip -flop IC6 to display a deci- 
mal point only when the frequency 
counter is in the kHz mode. 

Next we turn to the timebase for the 
frequency counter. AC voltage from the 
secondary of power transformer TI is fed 
to the input (pin 9) of Schmitt trigger 
ICIO -f through resistor R30. That stage 
"squares up" the 60 -Hz signal and feeds 
it to the input (pin I) of the divide -by -six 
counter. IC7. The output of that counter 
(pin 8), with its frequency of 10 Hz and 
period of .1 second. is fed to a resistor/ 
diode system that works with flip -flop IC6 
and transistor Q3 to ultimately become 
the timebase for the kHz mode. That same 

I0 -Hz signal is also fed to the input (pin 2) 
of divide -by -ten counter IC8. The output 
of that counter (pin 6), with its frequency 
of I Hz and period of I second. is also fed 
to the resistor /diode system to ultimately 
become the timebase for the Hz mode. 
That latter signal is also fed to the reset 
points on 1C4. IC5. and IC6. 

The regulated DC power supply is 
made up of two half -wave rectifiers con- 
figured in such a way as to produce both 
positive and negative voltages from the 
12 -volt secondary of power transformer 
TI. The positive voltage is fed to the input 
of voltage -regulator ICII. which pro- 
duces at its output a stable 12 -volts DC 
that powers the audio- frequency -genera- 
tor section. That same 12 -volts DC is fed 
to the input of voltage- regulator IC12. 
which produces at its output 5 -volts DC. 
which powers the frequency -counter sec- 
tion. AC power is switched on or off with 
power switch SI. 

We mentioned earlier that the frequen- 
cy counter could also be used to monitor 
an external signal. That is where jumper 
JUI comes in. 

That jumper should be wired as shown 
on the schematic diagram if you want the 
frequency counter to always measure the 
output frequency of the generator. If you 
would prefer that the frequency counter be 

able to also measure external signals. then 
omit the jumper. and wire an SPDT 
switch with its pole connected to the input 
of the frequency counter (the jumper ter- 
minal that connects to C3). Of the other 

--6 9/16 INCHES 

FIG. 2- ALTHOUGH POINT-TO-POINT wiring could be used. its recommended that the project be built 
using the PC board above. That board is shown full-sized. 

function generator IC2 (pin II) feeds the
base of transistor Q9 . That transistor is
configured as an emi tte r follower and
serves as a level shifter, buffer, and impe ­
dance matc her to provide a squarewave
level of 5 volts from a low-impedanc e
source at the SQUARE output binding post.

Tr imme r-po ten tiometer R46 (label ed
DISTO RTIO N) sets the sinewave dis tortion
to its lowest poss ible point. The other
ca pac itors and resistors assoc iated with
IC2 set its frequ ency range and sinewave­
amplitude levels .

Let's now turn to the frequency-co unter
sec tion . Sinewave signa ls from the output
of emitter-follower Q2 (actua lly the junc­
tion of resistors RI7 and R18) are fed to
the input (pin I) of one of the six Schmitt
tri gger s contained in ICIO. That stage
"squares up " the sinewave signa l and
feed s it to the input (pin 12) of the four­
di git co unter IC9 . That IC counts or totals
th~ squarewave "events," and because the
co unter is reset at 1- or Yill-second inter­
vals, it causes the readout to display in
e ithe r Hz or kHz. Res istors R37 through
R43, along with transistors Q4 throu gh
Q7 and their assoc iated res istors, make up
the seg ment and digit-drive sys tem.

Note that the "squared up" signal that
feeds the four-digit counter also feeds the
input (pin 2) of dual decade-counter IC4,
and that IC4 's output feeds the input (pin
2) of another dual decade-co unter, IC5 .
Tho se four counters connected in cascade
make up a divide-by- lO,OOO counte r that
produces an outpu t only when the fre-

quency to be counted is equal to or greater
than 10 kHz. That serves as the detector
that de termines which mode the auto­
range sys tem will settle on. The outpu t of
that counter (pin 14, IC5) feeds the input
(pin 3) of flip-flop IC6 . That dev ice, and
its assoc iated components, serves to de­
termine whether I-second- or . l-second­
period signals from the timebase (to be
discu ssed short ly) ulti mately reach the
latch and reset point s on the main four­
digit counter. IC9 .

Tra nsis to r Q3, IClO- b , IC IO-c, and
their assoc ia ted co mpone nts ma ke up
pulse genera tors that supply the latch and
reset signa ls for the four-digit co unter,
IC9 .

The c irc uit co m posed of IC IO-d.
ICIO-e . Q8.and their associated compo­
nent s make up the ga ted decim al-p oint­
drive sys tem. That sys tem works with sig­
nals from flip-flop IC6 to displ ay a deci­
mal point on ly whe n th e fre que ncy
co unter is in the kHz mode .

Next we turn to the timebase for the
frequency counter. AC voltage from the
secondary of power transformer T I is fed
to the input (pin 9) of Schmitt trigger
IClO-f throu gh resistor R30. Tha t stage
" squares up" the 60-Hz signal and feeds
it to the input (pin I) of the divide-by-six
co unter. IC7 . The output of that counter
(pin 8), with its frequency of 10 Hz and
period of .1 second . is fed to a res istor /
diode system that works with flip-flop IC6
and tran sistor Q3 to ultimately become
the timebase for the kHz mode . That same

10-Hz signa l is also fed to the input (pin 2)
of d ivide-by -ten cou nter IC8. The output
of that cou nter (pin 6), with its freque ncy
of I Hz and per iod of I seco nd, is also fed
to the resistor/d iode sys tem to ultim ately
become the timebase for the Hz mode.
That latter signal is also fed to the rese t
points on IC4, IC5, and IC6.

The regul ated DC power supp ly is
made up of two half-wave rectifier s con­
figured in such a way as to produ ce both
positive and negative voltages fro m the
12-volt secondary of power tran sform er
Tl. The posi tive voltage is fed to the input
of voltage-regula tor IC II. whic h pro­
duces at its output a stab le 12-volts DC
that powers the audio-frequ enc y-genera­
tor section. That same 12-volts DC is fed
to the input of voltage -reg ulator ICI2 ,
which prod uces at its output 5-volts DC ,
which powers the freq uency-co unter sec­
tion . AC power is switched on or off with
power swi tch SI.

We menti oned ear lier that the frequen­
cv counter co uld also be used to monitor
an externa l signal. Tha t is where jumper
lU I comes in.

That jumper should be wired as shown
on the schematic diagram if you want the
frequency co unter to always measure the
output frequency of the gener ator. If you
would prefer that the frequency counter be
able to also measure externa l signals. then
om it th e j umper , and wire an SP OT
switch with its pole connected to the input
of the frequency counter (the jumper ter­
min al that connec ts to C3). Of the other

(J)
a
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a:
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a
w
-l6 j.- 6-9/1 6 I NCHES--------------------:~

~ FIG.2-ALTHOUGH POINT-TO-POINT wiring could be used, it is recommended that the project be bui lt
a: using the PC board above. That board is shown full-sized.
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FIG. 3 -THE PARTS -PLACEMENT diagram for the PC board shown in Fig. 2 is shown here. Note that 
even if you are using perforated construction board and point -to -point wiring it is recommended that 
you follow the layout shown. 

two switch contacts. connect one to the 
juniper terminal that connects to pin 2 of 
1C2: the other switch contact becomes the 
"external" input terminal. 

Construction 
Several methods of construction are 

possible. You may choose to mount the 
components on perforated construction - 
board (with .1 inch hole spacing) and use 
point -to -point wiring. A much better idea 
is to use a PC hoard. A foil pattern for an 

appropriate hoard is shown in Fig. 2: a 

parts -placement diagram for the hoard is 
shown in Fig. 3. If you decide to use 

perforated construction -board and point - 
to -point wiring. it is recommended that 
you lay out the components much as they 
are in the PC. board layout to avoid 
ground loops. noise. and other undesira- 
ble characteristics. 

If you plan to use a PC board. and will 
be drilling it yourself. you will find that a 

No. 60 drill bit works well for all holes 
except those for the trimmer potentiome- 
ters and external wires. For those. a No. 
55 bit is needed: and. of course. the holes 
for mounting the three terminal voltage 
regulators and the PC -board mounting 
holes will require a larger bit. say inch. 

After the PC board has been drilled. it 
should be thmughly burnished with steel 
wool or very fine sandpaper to remove the 
photochemicals and tarnish. That will 
definitely contribute to better solder con- 
nections. All soldering should be done 
with a high -quality rosin -core solder and a 

pencil -type iron. The newer type metal- 

clad tips are highly recommended. 
Use special care to properly install po- 

larized components such as diodes, tran- 
sistors. IC's. and electrolytic capacitors. 
because those are very unforgiving when 
put in backwards. If you follow the pans- 
placement layout shown in Fig. 3 you 
should have no problems. 

Although IC sockets are not required. 
their use is recommended. If nothing else. 
it will make servicing and troubleshoot- 
ing the instrument easier later on. 

Note several things in regard to mount- 
ing the three- terminal voltage regulators. 
The 12 -volt regulator. ICI I. is mounted 
with a 9'j: x 11/2-inch brass bolt and a 1/4- 

inch hex nut. with the excess bolt length 
extending upward. The bolt provides a 

shall but adequate heat sink for the volt- 
age regulator. The 5 -volt regulator. IC12. 
mounts in a vertical position and it. too. 
has a brass bolt mounted to it for heat - 
sinking purposes. The excess bolt length 
should extend toward the rear of the PC 
board. Be sure to install the regulator with 
its bare -metal side facing the panel - 
mounted potentiometers (see Fig. 4). 

The three panel- mounted potentiome- 
ters connect to the PC board by means of 
short wires that hold their solder lugs 
about Yx to % inch above the surface of the 
PC board. That is done to allow the poten- 
tiometers some flexibility, so that when 
they are finally tightened against the front 
panel they will align properly without 
breaking. It would be best to attach those 
wires first to the solder lugs and then 
solder them to the board. Make sure that 

each wire passes through the lug hole with 
the wire being wrapped several times 
around the lug and soldered. Be sure that 
w hen finally soldering the wires to the PC 
board that you not only make allowance 
for the required clearance. but that you 
keep that clearance uniform for all three 
potentiometers so as to have them reason- 
ably in line horizontally. 

In a similar manner. the four -digit dis- 
play is supported mechanically by its 
twelve signal wires. The attaching of the 
wires is best done by soldering a two- to 
three -inch length of bare No. 22 solid 
wire to each of the twelve appropriate 
connectors on the display board. Note that 
there are 16 total connectors on the dis- 
play. but that four of them are not used. As 
an aid to getting the wires soldered to the 
proper points. tape or clamp the display to 
your work table with the viewing surface 
facing downward and the solder con- 
nectors closest to you. The connector on 
the left front corner can be considered as 
connector 16 and the one on the right as 

connector I. 
Solder wires then to the following con- 

nectors: 16. 15. 14. 13. 12. 11. 10. 8. 7.4. 
3. and 1. Be very gentle in soldering and 
handling the display because the foils are 
very thin and breakable. When all the 
wires have been attached. bend them 
downward (toward you) with the right - 
angle bends made close to the connectors. 
The display with its attached wires can 
now be installed on the PC hoard. !risen 
the display wires into the appropriate PC- 
board holes and be sure to hold the display 
level with its horizontal center line about 
an inch above the PC -board surface before 
soldering the signal wires into place. 
After soldering. cut off any excess wire. 

When choosing your cabinet be sure 
that it is large enough to accommodate the 
board and the off -board components com- 
fortably. Also. using a vented cabinet is a 

good idea. 
At some point. you will need to drill the 

various holes and a rectangular opening in 
the cabinet for the potentiometers. display 
bezel. PC -board mounting bolts. trans- 
former. etc. Plan ahead and carefully 
measure everything so that it will all fit 
well. Although most cabinets have a thin 
coat of paint when purchased. the drilling 
process usually puts some nicks and 
scratches in it. Most find that re- painting 
at least the front panel and then applying 
press -on lettering gives the instrument a 

professional appearance. 
The PC board is supported about 11/4 

inches above the bottom of the cabinet 
with four '>1.1.1 x I1/2-inch bolts. Each bolt 
has three 912 x 1 -inch hex nuts attached: 
one holds the bolt to the cabinet and the 
other two sandwich the PC board at the 
proper height. 

When all the PC -board components 
have been soldered in place. its a good 
idea to thoroughly check the parts place- 

5 

C 

5; 

FIG. 3- THE PARTS-PLACEMENT diagram for the PC board shown in Fig. 2 is shown here. Note that
even if you are using perforated con structi on board and point-to-point wiring it is recommended that
you follow the layout shown.

two switch contacts . connect one to the
jumper terminal that connects to pin 2 of
IC2: the other switch contact becomes the
"ex ternal" input terminal.

<:s
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each wire passes through the lug hole with
the wire being wrapped several times
around the lug and soldered. Be sure that
when finally soldering the wires to the PC
board that you not only make allowance
for the requ ired clearance. but that you
keep that cleara nce uniform for all three
potentiometers so as to have them reason­
ably in line horizontally.-

In a similar manner. the four-digit dis­
play is supported mechanicall y by its
twelve signal wires. The attaching of the
wires is best done by soldering atwo- to
three-inch length of bare No. 22 solid
wire to each of the twelve appropriate
connectors on the display board . Note that
there are 16 total connectors on the dis­
play. but that four of them are not used. As
an aid to getting the wires soldered to the
proper points. tape or clamp the display to
your work table with the viewing surface
facing downward and the solder con­
nectors closest to you. The connector on
the left front corner can be considered as
connector 16 and the one on the right as
connector I.

Solder wires then to the following con­
nectors: 16. 15. 14, 13, 12, II , 10, 8,7 ,4 ,
3. and I. Be very gentle in soldering and
handling the display because the foils are
very thin and breakable . When all the
wires have been attac hed, bend them
downward (toward you) with the right­
angle bends made close to the connectors.
The display with its attached wires can
now be installed on the PC board . Insert
the display wires into the appropriate PC­
board holes and be sure to hold the display.
level with its horizontal center line about
an inch above the PC-board surface before
soldering the signal wires into place.
After soldering. cut off any excess wire .

When choosing your cabinet be sure
that it is large enough to accommodate the
board and the off-board components com­
fortably, Also. using a vented cabinet is a
good idea.

At some point. you will need to drill the
various holes and a rectangular opening in
the cabinet for the potentiometers. display
bezel. PC-board mounting bolts, trans­
former. etc . Plan ahead and carefully
measure everything so that it will all fit
well. Although most cabinets have a thin
coat of paint when purchased, the drilling
process usually put s some nicks and
scratches in it. Most find that re-painting
at least the front panel and then applying
press-on lettering gives the instrument a
professional appearance.

The PC board is supported about 1Y4
inches above the bottom of the cabinet
with four 6/,2 x 1Y2-inch bolts. Each bolt
has three 0/'2 x Y4-inch hex nuts attached:
one holds the bolt to the cabinet and the
other two sandwich the PC board at the
proper height.

When all the PC-board components
have been soldered in place. it's a good
idea to thoroughly check the parts place-

clad tips are highly recommended.
Use special care to properly install po­

larized components such as diodes. tran­
sistors. l'C 's, and electrolytic capacitors.
because those are very unforgiving when
put in backwards. If you follow the parts­
placement layout shown in Fig . 3 you
should have no problems.

Although IC sockets are not required.
their use is recommended . If nothing else,
it will make servicing and troubleshoot­
ing the instrument easier later on.

Note several things in regard to mount­
ing the three-terminal voltage regulators.
The 12-volt regulator. IC II , is mounted
with a 0/'2 x 1Y2-inch brass bolt and a Y4­
inch hex nut. with the excess bolt length
extending upward. The bolt provides a
small but adequate heat sink for the volt­
age regulator. The 5-volt regulator, ICI 2.
mounts in a vertical position and it, too,
has a brass bolt mounted to it for heat­
sinking purposes. The excess bolt length
should extend toward the rear of the PC
board . Be sure to install the regulator with
its bare-metal side facin g the pane l­
mounted potentiometers (see Fig. 4).

The three panel-mounted potentiorne­
tel's connect to the PC board by means of
short wires that hold their solder lugs
about Yx to Y4 inch above the surface of the
PC board. That is done to allow the poten­
tiometers some flexibility, so that when
they are finally tightened against the front
panel they will align properly without
breaking. It would be best to attach those
wires first to the solder lugs and then
solder them to the board. Make sure that

R47
CO ARSE
FRED.

R48
FINE
FREQ.

!illi.l Tl~'~WAVE II
OUTPUTL--_ _ ---r :W~ 117VAC

R49
!illi.l
AMPL.

Construction
Several methods of construction are

possible . You may choose to mount the
components on perforated construction­
board (with .1 inch hole spacing) and use
point-to-point wiring. A much better idea
is to use a PC board. A foil pattem for an
appropriate board is shown in Fig. 2: a
parts-placement diagram for the board is
shown in Fig. 3. If you decide to use
perforated construction-board and point­
to-point wiring. it is recommended that
you layout the components much as they
are in the PC. boa rd layout to avoid
ground loops. noise. and other undesira­
ble characteristics.

If you plan to use a PC board. and will
be dril ling it vourself. you will find that a
No. 60 &i ll h it works well for all holes
except those for the trimmer potentiome­
ters and external wires. For those. a No.
55 bit is needed: and . of course . the holes
for mounting the three terminal voltage
regulators and the PC-board mounting
holes will require a larger bit. say Yx inch.

After the PC board has been drilled. it
should be throughly burnished with steel
wool or very fine sandpaper to remove the
photochemicals and tarnish. That will
definitely contribute to better solder con­
nections. All soldering should be done
with a high-quality rosin-core solder and a
pencil-type iron. The newer type metal-

5i

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


FIG. 4 -THE COMPLETED BOARD is shown here mounted inside the case. Note the orientation of 1C12. 

ment, and the solder connections to be 
sure all is correct. When that has been 
done. its time to "fire up" the device to 
test and calibrate it. Although that can be 
done with the PC board and transformer 
mounted in the cabinet, it is usually best 
to at least do the initial testing and calibra- 
tion with the "electronics" out on the 
bench. 

Testing and calibration 
All you will need in the way of calibra- 

tidn equipment is an oscilloscope to 
check the squarewave and sinewave out- 
puts. The frequency -limit adjustments, of 
course. can be made using the built -in 
frequency counter. 

Before applying power. set all the trim- 
mer and front -panel potentiometers to 
their approximate mechanical midrange. 
Connect the oscilloscope to the sinewave 
output and apply power. The oscilloscope 
should display a sinewave. although it 
may be distorted. and the frequency coun- 
ter should display the frequency of the 
waveform. Confirm that the frequency 
changes as the COARSE FREQUENCY and 
FINE FREQUENCY controls are rotated. Set 
the frequency at approximately I kHz and 
adjust the tIsTORTION trimmer potenti- 
ometer (R46) for a sinewave that looks 
normal on the oscilloscope. If you're a 

purist you'll need a distortion meter or 
spectrum analyzer for that adjustment. 
but for most of us, the eyeball method 
works well enough. Next, check the 
squarewave using the oscilloscope. It 
should look the way the name implies and 
have a peak -to -peak value of around five 
volts. 

The next step is to adjust the L.F. uMrr 

and H.1. uMlr potentiometers. Rotate the 
COARSE FREQUENCY and FINE FREQUENCY 
controls to their lowest- frequency posi- 
tions (fully counter -clockwise) and adjust 
the L.F. LIMIT potentiometer (R45) for a 

frequency of IO Hz. Then. rotate the 
COARSE FREQUENCY control to its highest - 
frequency position (fully clockwise) and 
adjust the H.F. mMIT potentiometer for a 

frequency of 50 kHz. Check the FINE FRE- 

QUENCY control by rotating it to its ex- 
tremes while observing the frequency 
change. It should have a total range of 
around 500 -700 Hz. regardless of where 
the COARSE FREQUENCY control is set. 
That completes the testing and calibration 
procedure. 

If you experience some problems, here 
are some troubleshooting hints that may 
be helpful: 

As experience has shown. most prob- 
lems in home -built instruments are 
caused by poor solder connections. solder 
bridges between two adjacent foils, or 
components installed backwards. It 
would be wise then to first check for those 
troublemakers. 

If you still can't track down the prob- 
lem. the use of a multimeter is required. 
With it. check the three major DC power - 
supply points at various points on the PC 
board with respect to the ground foil. The 
output side of the 12 -volt regulator (ICI1) 
should of course measure + 12 volts t .5 
volt. and the output of the 5 -volt regulator 
(1C12) should of course measure 5 
volts ± .25 volts. The negative voltage bus 
(the negative side of C11) should measure 
around - 17volts. 

It should be noted that the voltage reg- 
ulators normally operate quite hot to the 

PARTS LIST 

All resistors '4 watt. 5 °e unless other- 
wise specified 

RI, R3. R17. R31, R37 -R43 -100 ohms 
R2. R9, R18. R20. R24- R28- 10,000 

ohms 
R4. R15-1 megohm 
R5. R7 -2700 ohms 
R6. R13 -4.7 megohms 
R8. R21- 33,000 ohms 
R10 -8200 ohms 
R11. R12 -330 ohms 
R14 -1200 ohms 
R16- 470.000 ohms 
R19 -560 ohms 
R22. R23, R30. R32- 100.000 ohms 
R29 -470 ohms 
R33 -R36 -820 ohms 
R44- R46- 10,000 ohms. trimmer poten- 

tiometer. upright mount, thumbwheel 
R47- 10.000 ohms. potentiometer. panel 

mount. audio taper 
R48, R49- 10.000 ohms. potentiometer, 

panel mount. linear taper 
R50 -2200 ohms 
Capacitors 
C1 -.01 F. 100 volts. mylar or polyester 
C2. C4. C9-10 F. 25 volts. electrolytic 
C3. C8-.1 u.F. 50 volts, ceramic disc 
C5. C6-220 pF. 50 volts. ceramic disc 
C7 -.01 u.F, 50 volts. ceramic disc 
C10, C11 -1000 µF, 25 volts, electrolytic 
Semiconductors 
IC1 -LM307 op -amp 
IC2- XR2206 function generator (Exar) 
IC3 -LF351 op -amp 
IC4. IC5. IC8 -4518 dual decade counter 
IC6 -4013 D flip -flop 
IC7 -7492 divide -by-six counter 
IC9- 74C926 4 -digit counter driver 
IC10 -4584 hex Schmitt trigger 
IC11 -7812 voltage regulator 
IC12 -7805 voltage regulator 
DSP1 -NSB -5881 4 -digit LED display 
Q1 -MPF -102 FET 
Q2-09--2N3904 NPN or equivalent 
Dl. D2- 1N4002 
D3-D5--1N914 
T1 -117 -volt primary. 12 or 12.6 -volt sec - 

ondary. .5 to 1 amp 
S1 -SPST, miniature toggle. 
J1- J3- binding posts 
Miscellaneous: PC board, cabinet, dis- 

play bezel with red filter, knobs. line 
cord. 9'.i nuts and bolts. etc. 

An etched and drilled printed- circuit 
board is available from: E2VSI, PO Box 
72100, Roselle. IL 60172 for $21.00 
(check or money order) postpaid. 
Shipping by UPS or best way 3 -5 days 
after receipt of order. 

touch and the sanie holds true for the main 
four -digit counter IC. So. if the voltages 
are normal. don't let that be a source of 
concern. 

If a problem exists in the frequency- 
counter section, some key points to check 
would be the 60-Hz. 10 -Hz. and 1 -Hz 
points on the time -base system and also 
the squarewave signal that constitutes the 
frequency to be counted. That latter point 
can be found at the input of the main four - 
digit counter IC9, at pin 12. R -E 

FIG. 4- THE COMPLETED BOARD is shown here mounted inside the case. Note th e or ientation of IC12.
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ment , and the so lde r connec tions to be
sure all is correct. Whe n that has been
do ne, it' s time to " fire up " the device to
te st and ca librate it. Althoug h that can be
do ne with the PC board and tran sformer
mounted in the ca bine t, it is usually best
to at least do the initia l testing and ca libra­
tion wi th the "elec tro nics" out on the
bench .

Testing and calibration
All you will need in the way of calibra­

tion equ ipme nt is an osci lloscope to
check the squarewave and sinewave out­
puts. The freq ue ncy-limit adju stment s, of
cour se , ca n be made usin g the built-in
frequency coun ter.

Before apply ing power, set all the trim­
mer and fro nt-pane l potentiom eter s to
their approx ima te mech an ical midrange.
Co nnect the oscilloscope to the sinewave
ou tput and apply power. The osc illoscope
sho uld displ ay a sinewave , altho ug h it
may be distorted , and the frequency co un­
ter should dis play the frequency of the
wave form . Confi rm th at th e frequen cy
changes as the COARSE FREQ UENC Y and
FINE FREQUENCY con tro ls are rotated. Set
the frequency at approx ima tely 1kHz and
adjus t the D ISTORTION tr immer potenti­
o meter (R46) for a sinewave that looks
normal on the osc illoscope. If you ' re a
puri st you' ll need a distort ion meter or
spec trum ana lyzer for that adj us tme nt,
bu t for most of us, the eyeba ll meth od
wo rks we ll e no ug h. Ne xt , c hec k th e
sq ua rewave using th e osc illoscope. It
shou ld look the way the name imp lies and
have a peak-to-p eak value of aro und five
volts .

The next step is to adj us t the L. F. LIMIT

and H . F. LI MIT potentiom eters . Rotate the
COA RS E FREQUENCY and FINE FREQUENCY

co ntro ls to their lowest- frequency posi­
tion s (full y counter-clockwise) and adjust
the L.F. LIMIT potent iometer (R45) for a
freque ncy of 10 Hz . The n, rotate the
COA RSE FREQ UENC Y co ntro l to its highest­
frequ enc y positi on (fully clockwise) and
adjus t the H .F. LI MIT po tentiome ter for a
frequency of 50 kHz. Check the FINE FRE­

Q UENCY co ntrol by rotat ing it to its ex­
trem es while observ ing the frequency
change. It should have a total range of
around 500-700 Hz, regardless of where
the COARSE FREQUENCY co ntro l is se t.
111at completes the testing and ca libration
proc edure .

If you experience some problem s, here
are some troubleshooting hints that may
be helpful:

As experience has show n, most prob ­
lems in home-buil t in stru ments are
cause d by poor so lde r co nnec tions , so lder
bri dges bet ween two adjacent foil s , or
co m po ne nts in st all ed bac k ward s . It
would be wise then to first check for those
troubl em akers.

If you still can ' t track down the prob­
lem , the use of a multimeter is req uired .
With it , check the three major DC power­
supply points at various po ints on the PC
board with respect to the gro und foil. The
output side of the 12-volt regu lator (IC ll)
should of co urse measure + 12 volts ± .5
volt , and the output of the 5-vo lt regulato r
(I Cl2) sho u ld of co u rse meas ure 5
volts ± .25 volts. The negative voltage bus
(the negati ve side of C I l) sho uld measure
aro und - 17volt s .

It should be noted that the voltage reg ­
ulators normally operate quite hot to the

PARTS LIST

All resistors V. watt , 5% unless other­
wise specified

A1, A3, A17, A31 , A37-R43- 100 ohms
A2, A9, R18, A20 , A24-A28- 10,OOO

ohms
A4, A15-1 megohm
AS, A7-2700 ohms
A6, A13-4.7 megohms
A8, A21-33,OOO ohms
A1o-8200 ohms
A11 , A12-330 ohms
A14-1200 ohms
A1&-470,OOO ohms
A19-560 ohms
A22, A23, A30, A32-100,OOO ohms
A29-470 ohms
A33-A36-820 ohms
A44-A46-lO,OOO ohms, trimmer poten-

tiometer, upright mount, thumbwheel
A47-10,OOO ohms , potentiometer, panel

mount, audio taper
A48, A49-10,000 ohms, potentiometer,

panel mount, linear taper
A5Q-2200 ohms
Capacitors
C1-.01 f.l. F, 100 volts, mylar or polyester
C2, C4, C9-10 f.l. F, 25 volts, elect rolytic
C3, C8-.1 f.l.F, 50 volts, ceramic disc
C5, C6-220 pF, 50 volts, ceramic disc
C7-.01 f.l. F, 50 volts, ceramic disc
C10, C11-1000 f.l. F, 25 volts, electrolytic
Semico nducto rs
IC1-LM307 op-amp
IC2-XA2206 function generator (Exar)
IC3-LF351 op-amp
IC4, IC5, lC8-4518 dual decade counte r
IC&-4013 0 fli p-flop
IC7- 7492 divide-by-six counter
IC9-74C926 4-digit counter/driver
IC1Q-4584 hex Schm itt trigger
IC11-7812 voltage regulator
IC12-7805 voltage regulator
OSP1-NSB-5881 4-digit LEDdisplay
Q1-MPF-102 PET
Q2-Q9-2N3904 NPN or equivalent
01 , 02-1N4002
03-D5-1N914
T1-117-volt primary, 12- or 12.6-voltsec-

onda ry, .5 to 1 amp
S1-SPST, miniature toggle.
J1.....J3-binding posts
Mis ce llaneous : PC board, cabinet , dis­

play bezel with red filter, knobs , line
cord, 6.62 nuts and bolts, etc .

An etch ed and drilled printed-circuit
board is available from : E2VSI, PO Box
72100 , Ros ell e, IL 60172 fo r $21.00
(c heck or mo ney order) postpa id .
Shipp ing by UPS or bes t way 3-5 days
after receipt of orde r.

touch and the same holds tru e for the main
four-digi t co unter Ie. So , if the voltages
are norm al , don't let that be a source of
conce rn .

If a probl em exists in the freq uency­
co unter sec tio n, some key poin ts to check
would be the 60-Hz, IO-Hz , and I-Hz
po ints on the time-b ase system and also
the squarewave signal that constitutes the
frequency to be counted . That latter poin t
ca n be found at the input of the main four­
digit counte r IC9 , at pin 12 . R-E
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Telephone Add -On 

NO MORE 
WRONG 

HU-FA- 

Receive only the calls you 
want to receive with this 
inexpensive and easy -to- 
build telephone accessory. 

GARY McCLELLAN 

IT'S 3O'C'W K IN THE MORNING AND YOU 

are jarred out of a sound sleep by the 
telephone ringing. You get up to answer 
it. but by the time you pick up the phone 
the caller has hung up. Naturally, you 
can't go back to sleep and so you start the 
day in a bad mood. 

Or perhaps you are enjoying a nice din- 
ner with friends. The phone rings and you 
answer it. A salesperson who can't pro- 
nounce your name wants to sell you alu- 
minum siding for your new house. 

Do those annoying little scenarios 
sound familiar? All of us at one time or 
another have received unwanted tele- 
phone calls. often at inconvenient times. 
But there is an electronic solution to that 
problem and once you build it you won't 
have to tolerate unwanted calls. 

The project we'll be describing has a 

variety of special features. First. it works 
with either pushbutton or rotary- dial -type 
phones. Installation is easy, too-it sim- 
ply plugs into an AC outlet and a modular 
phone jack. All phones connected to that 
line arc protected from unwanted calls. 
And finally. the project operates unat- 
tended. The only controls are the POWER 

and RESET switches. The POWER switch is 
included for those times when you want to 
receive all calls. The RESET switch is in- 
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eluded to silence an internal ringer, which 
would otherwise sound for IO seconds. 

The project is easy to build and inex- 
pensive. too. The parts cost about S60. 
although careful shopping can reduce that 
figure greatly. The construction is sim- 
plified in that all parts are contained on 
two small PC boards. A third PC board 
serves as a front panel, providing a profes- 
sional appearance for the project. In all, 
12 IC's are used, plus a small handful of 
discrete parts. 

Aligning the project is simple. and re- 
quires just three easy -to -make adjust- 
ments. The only thing you need to make 
those adjustments is a friend with a push- 
button phone. A frequency counter would 
also be useful, but is not necessary. 

And finally. a few words about the 
FCC. Special attention was paid to Part 15 

requirements during the design of the 
project. Optoisolators were used to pre- 
vent noise or interference fmm being cou- 
pled to the phone line. and the use analog 
circuitry minimizes the chances of inter- 
ference being generated. In the places 
where digital circuitry is used. the max- 
imum frequency is limited to under 1500 
Hz. All that helps assure the user of inter- 
ference -free operation. 

One last point. Due to the fact that the 

project must be connected directly to the 
phone line, we recommend that con- 
struction should be undertaken only by 
experienced individuals. In other words. 
do not make this your first construction 
project. Also. do not make parts substitu- 
tions unless you are certain of what you 
are doing. 

Theory of operation 
Basically. the circuit works on the prin- 

cipal that if the phone doesn't ring you 
don't answer it. In other words. when an 
undesirable caller dials your number. the 
phone doesn't ring. But if a friend. rela- 
tive, or someone else who you'don't mind 
hearing from calls, the device sounds a 

beeping tone, telling you to answer the 
phone. 

So how does the circuit know the dif- 
ference between friend or other? It is 
really quite simple. As soon as a tele- 
phone connection is made. the circuit 
captures the line preventing your phone 
from ringing. It then waits IO seconds for 
the party at the other end to dial (or press) 
an extra "code" number. If the device 
receives the code number it beeps for IO 

seconds alerting you to pick up your 
phone. Otherwise. if no code number. or 
if the wrong code number is received. the 
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Receive only the calls you
want to receive with this
inexpensive and easy-to­
build telephone accessory.

GARY McCLELLAN

IT ' S 3 O'CLOCK IN TH E MOR NI NG AN D YOU

are jarred out of a sound sleep by the
telephon e ringin g. You get up to answer
if, but by the time you pick up the phone
the caller has hung up. Naturally, you
can't go back to sleep and so you start the
day in a bad mood .

Or perhaps you are enjoying a nice din­
ner with friends. The phone rings and you
answer it. A salesperson who can't pro­
nounce your name wants to sell you alu­
minum siding for your new house .

Do tho se annoying little scenarios
sound familiar ? All of us at one time or
another have received unwanted tele­
phone calls, often at inconvenient times .
But there is an electronic solution to that
problem and once you build it you won't
have to tolerate unwanted calls .

The project we'll be describing has a
variety of special features . First, it works
with either pushbutton or rotary-dial-type
phones . Installation is easy, too---it sim­
ply plugs into an AC outlet and a modular
phone jack . All phones connected to that
line are protected from unwanted calls .
And finally, the project operates unat­
tended . The only controls are the POWER

and RESET switches. The POWER switch is
included for those times when you want to
receive all calls . The RESET switch is in-

eluded to silence an internal ringer, which
would otherwise sound for 10 seconds.

The project is easy to build and inex­
pensive, too. The parts cost about $60 ,
although careful shopping can reduce that
figure greatly. The construction is sim­
plified in that all parts are contained on
two small PC boards. A third PC board
serves as a front panel, providing a profes­
sional appearance for the project. In all,
12 IC's are used, plus a small handful of
discrete parts .

Aligning the project is simple, and re­
quires just three ea sy-to-make adjust­
ments. The only thing you need to make
those adjustments is a friend with a push­
button phone . A frequency counter would
also be usefu l, but is not necessary.

And finally, a few words about the
FCC. Speci al attention was paid to Part IS
requirements during the design of the
project. Optoisolators were used to pre­
vent noise or interference from being cou­
pled to the phone line, and the use analog
circuitry minimizes the chances of inter­
ference being generated . In the places
where digital circuitry is used, the max­
imum frequency is limited to under 1500
Hz. All that helps assure the user of inter­
ference-free operation .

One last point. Due to the fact that the

project must be connected direct ly to the
phone line , we recommend that con ­
struction should be undertaken only by
experienced individuals . In other words,
do not make this your first construction
project. Also. do not make parts substitu­
tions unless you are certain of what you
are doing.

Theory of operation
Basically, the circuit works on the prin­

cipal that if the phone doesn't ring you
don't answer it. In other words , when an
undesirable caller dials your number, the
phone doesn 't ring. But if a friend , rela­
tive, or someone else who youdon 't mind
hearing from calls, the device sounds a
beeping tone, telling you to answer the
phone.

So how does the circuit know the dif­
ference betwe en friend or other? It is
really quite simple . As soon as a tele­
phone connection is made, the circuit
captures the line preventing your phone
from ringing. It then waits 10 seconds for
the party at the other end to dial (or press)
an extra " code" number. If the device
receives the code number it beeps for 10
seconds alerting you to pick up your
phone. Otherwise, if no code number, or
if the wrong code number is received, the
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device disconnects the phone line. termi- 
nating the call. If you give the code num- 
ber only to those who you want to he able 
to reach you at any time. then they will be 

the only one's you will hear from when 
the device is active. 

Figure I shows a block diagram of the 
project. Note that two PC boards are used 
in the device: a main board and a decoder 
board. We will discuss both hoards briefly 
and then go into detail on the main hoard. 
The decoder hoard will be discussed in 
the next part of this article. 

The main board is the workhorse of the 
project. It contains the circuitry that de- 
tects the ring signal and listens to the line. 
Plus. there is the beeper circuitry. power - 
on -reset circuitry, and a power supply. 

In operation, the ringing signal is de- 
tected by ICI. The output from the op- 
toisolator drives a ring- detector circuit. 
IC2. When three things happen. the ring 
detector produces an output. First, the 
ring -signal amplitude must exceed 0.5 
volt. Second. the ring frequency must be 
within 15 and 50 Hz. And third, the signal 
must last for at least 0.5 second. The pur- 
pose of those conditions is to prevent the 
project fmm being falsely triggered by 
telephone line checking equipment, line 
noise, or outgoing calls being made. If 

IC2 RING 
DETECT 

IC4-a 
IC4b IC3b 
OSC ONE-SHOT 

106, IC7 t 4 

SUPPLY 
FAWR 

TO IC4 c 

ALL RESET 

ICs 

F 

TONE OFT 

COMPARATOR 

PULSE 
DETECT 

ISEC. 

DELAY 

FIG. 1 -BLOCK DIAGRAM of the project. Note that the circuitry Is contained on two boards. The main 
board is the topic of this article: the decoder board will be discussed in full In the next Installment. 

those condtions aren't met. the ring de- 
tector IC resets itself and no output is 
generated. 

The ring detector's output triggers a I0- 
second one -shot, IC3 -a. That device 
closes relay RYI for IO seconds. When the 

relay closes, optoisolator IC5 is con- 
nected across the phone line. That com- 
pletes a DC path, which in effect 
"answers the phone." The output from 
IC5 contains any audio or dial pulse infor- 
mation and is sent to the decoder board. 
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FIG.1-BLOCK DIAGRAMof the project. Note that the circuitry Is contained on two boards. The main
board Is the topic of this article; the decoder board will be discussed In full in the next Installment.

device disconnects the phone line, termi­
nating the call. If you give the code num­
ber only to those who you want to be able
to reach you at any time, then they will be
the only one's you will hear from when
the device is active .

Figure I shows a block diagram of the
project. Note that two PC boards are used
in the device; a main board and a decoder
board . We will discuss both boards briefly
and then go into detail on the main board .
The decoder board will be discussed in
the next part of this article.

The main board is the workhorse of the
project. It conta ins the circuit ry that de­
tects the ring signal and listens to the line.
Plus, there is the beeper circuitry, power­
on-reset circuitry, and a power supply.

In operati on, the ringing signal is de­
tected by ICI. The output from the op­
toisolator drives a ring-detector circuit,
IC2 . When three things happen, the ring
detector produce s an output. First, the
ring-signal amplitude must exceed 0 .5
volt. Second , the ring frequency must be
within 15and 50 Hz. And third, the signal
must last for at least 0 .5 second . The pur­
pose of those conditions is to prevent the
project from being falsely trigge red by
telephone line checking equipment, line
noise , or outgoing calls being made. If

those conditions aren 't met, the ring de­
tector IC resets itself and no output is
generated .

The ring detector's output triggers a 10­
second one-shot , IC3-a . That device
closes relay RYI for 10seconds . When the

relay closes , optoisol ator IC5 is con­
nected across the phone line. That com­
pletes a DC path, whic h in effect
"answers the phone ." The output from
IC5 contains any audio or dial pulse infor­
mation and is sent to the decoder board .

(f)
oz
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W
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W

oo« FIG. 2-SCHEMATIC DIAGRAM of the main board. The use of optolsolators prevent any chance of
a: noise or Interference being coupled to the phone line.
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After 1C3 -a times out. the relay opens and 
the project is ready for another caller. 

If the decoder board detects a valid 
code. one -shot 1C3 -b is triggered. That 
simply enables a 2 -Hz oscillator, IC4 -a 
and 1C4 -b. which causes a piezoelectric 
beeper. PBI. to sound. The result is a 

steady beeping tone that lasts for 10 sec- 
onds. 

The remainder of the circuitry consists 
of a power -on reset circuit and a power 
supply. The purpose of the power -on reset 
circuit is to reset both one -shots (IC3 -a 

and 1C3 -b). Otherwise. upon power -on. 
the project would answer the phone and 
beep for IO seconds. Schmitt trigger 
IC4-c handles that function. A pushbut- 
ton RESET switch. SI. is included to si- 
lence the beeper if it is still sounding 
when you pick up the phone. The power 
supply provides 10 volts from IC6 for all 
circuitry. A 5 -volt output (IC7) is also 
provided exclusively for the tone decoders 
on the decoder board. Both of those IC's 
are standard three -terminal voltage reg- 
ulators. 

The decoder board simply detects the 
incoming code signal. Two decoder cir- 
cuits are used to detect the tones from 
pushbutton phones or dial pulses from 
rotary dial phones. A one -second delay 
circuit is connected to the decoder outputs 
to prevent speech or people playing with 
the phone from false triggering the proj- 
ect. 

Let's turn next to Figure 2. the schema- 
tic diagram. for a more detailed discus- 
sion of the main board circuitry. 

The incoming phone line is AC coupled 
to optoisolator ICI. As a result. ICI is 

triggered only on the high -voltage ringing 
pulses. which are typically 90 volts AC at 

20 Hi. The output from ICI is attenuated. 
filtered by C4. and drives IC2. the ring - 
detector circuit. 

The ring detector replaces a handful of 
IC's and contains three basic sections. 
The first section is a signal processor that 
amplifies and shapes the incoming sig- 
nals. Also provided is a Schmitt trigger 
circuit that prevents dial -phone contact 
bounce from false triggering the circuit. 
Resistors R4 and R6 set the input hys- 
teresis to 0.45 volt. The second section 
determines the period of the incoming 
signals and detects signals in the 15- to 50- 
Hz range. Resistors R8 and R9 center the 
frequency range. And finally. the third 
section is a one -second timer. Capacitor 
C6 and R5 set the time period. The output 
of the ring detector is at pin 5 and it is fed 
to one -shot 1C3 -a. 

One -shot IC3 -a determines how long a 

caller has to dial in the code number. 
Capacitor C7 and resistor RIO set the time 
period. With the values shown, that time 
interval will be 10- seconds. The output 
from IC3 -a drives transistor QI, which 
controls relay RYI. 

When RYI closes, it connects a bridge 

rectifier made up of D3D6 across the 
phone line. That circuitry completes a DC 
path that "answers the phone." Resistors 
RI7 and RI8 reduce the line current to 
values acceptable to optoisolator IC5. 
Thus. that circuitry draws 20 mA from the 
line, simulating a phone that has been 
answered. 

Optoisolator IC5 has been designed by 
Motorola especially for this type of ap- 
plication and it contains a built -in ampli- 
fier. The output from IC5 is AC coupled to 
SOI. which is the interconnection to the 
decoder board. 

Moving on. the beeper is activated by a 

positive -going pulse from pin 5 of PLI. 
That pulse triggers another 10- second 
one -shot. IC3 -b. Capacitor CIO and resis- 
tor R I5 set the one- shot's time period. The 
output from IC3 -b controls a 2 -Hz oscilla- 
tor. IC4 -b. The output from IC4 -b is inver- 
ted by IC4 -a and drives transistor Q2. 
That transistor simply switches power to a 

piezoelectric buzzer. PBI. Potentiometer 
RI2 serves as a volume control. 

The power -on reset circuitry consists of 
1C4 -c. When the power is turned on. ca- 
pacitor Cl2 charges through resistor RI9. 
That action resets the one -shots. After 
about a second. Cl2 is charged and reset 
is removed. Note that a reset may be man- 
ually performed using switch SI. Diode 
D7 is included to prevent Cl2 from dis- 
charging through the IC when the power 
is removed. Also note that a reset is sup- 
plied to SOI. However, with the decoder 

board used in this project that reset signal 
is unused. 

The remaining circuitry on the main 
board is the power supply. AC voltage 
from a plug -in transformer passes through 
a fuse. FI. and is rectified by D8 DII. 
The DC output from that circuit is filtered 
by CI5 and regulated by two three- termi- 
nal regulators. IC6 and IC7. The 10 -volt 
output of IC6 powers all analog and digi- 
tal circuitry except for the tone decoders; 
the 5 -volt output of IC7 takes care of 
them. 

That completes our discussion of the 
theory. Now. let's move on and assemble 
the main board. 

Assembly 
The first step is. of course, to obtain the 

pans; here are a few suggestions regard- 
ing that. The parts used are common and 
may be obtained from many of the adver- 
tisers in this magazine. Regarding the ca- 
pacitors-we specify both the value and 
the type of each unit. One problem area 
might be the tantalum types. If desired. 
low leakage electrolytics may be sub- 
stituted to save money. However, do nbt 
use standard electrolytics -the high leak- 
age and wide capacitance tolerance of 
those will cause problems. 

About the fuse clips for F1: Industry 
standard PC type fuse clips are specified. 
Most larger electronic stores carry them 
or substitutes. If you can't get them. sim- 
ply use a pigtail fuse for FI. 

14 41/8 INCHES 

FIG. 3- PRINTED- CIRCUIT BOARDS should be used for this project. The toll pattern for the main PC- 
board is shown here full size. 
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FIG. 3-PRINTED·CIRCUIT BOARDS should be used for thi s project. The fall pattern for the main PC­
board Is shown here full size,

After IC3-a times out, the relay opens and
the project is ready for another caller.

If the decoder board detects a valid
code, one-shot IC3-b is triggered. That
simply enables a 2-Hz oscillator, IC4-a
and IC4-b, which causes a piezoelectric
beeper, PBI, to sound. The result is a
steady beeping tone that lasts for IO sec­
onds .

The remainder of the circuitry consists
of a power-on reset circuit and a power
supply. The purpose of the power-on reset
circuit is to reset both one-shots (lC3-a
and IC3-b). Otherwise, upon power-on ,
the project would answer the phone and
beep for 10 seconds . Schmi tt tr igger
IC4-c handles that function . A pushbut­
ton RESET switch, S I, is included to si­
lence the beeper if it is still sounding
when you pick up the phone. The power
supply provides 10 volts from IC6 for all
circuitry. A 5-volt output (lC?) is also
provided exclusively for the tone decoders
on the decoder board. Both of those Ie's
are standard three-terminal voltage reg­
ulators.

The decoder board simply detects the
incomin g code signal. Two decoder cir­
cuits are used to detect the tones from
pushbutton phones or dial pulses from
rotary dial phones. A one-second delay
circu it is connected to the decoder outputs
to prevent speech or people playing with
the phone from false triggering the proj­
ect.

Let's tum next to Figure 2, the schema­
tic diagram, for a more detailed discus­
sion of the main board circuitry.

The incoming phone line is AC coupled
to optoisolator ICI. As a result, ICI is
triggered only on the high-voltage ringing
pulses, which are typically 90 volts AC at
20 Hz'. The output from ICI is attenuated,
filtered by C4 , and drives IC2, the ring­
detector circuit.

The ring detector replaces a handful of
Ie's and contains three basic sections.
The first section is a signa l processor that
amplifies and shapes the incoming sig­
nals. Also provided is a Schmitt trigger
circuit that prevents dia l-phone contact
bounce from false triggering the circui t.
Resistors R4 and R6 set the input hys­
teresis to 0.45 volt. The second section
determines the period of the incoming
signals and detects signa ls in the 15- to 50­
Hz range, Resistors R8 and R9 center the
frequency range, And finally, the third
section is a one-second timer. Capacitor
C6 and R5 set the time period . The output
of the ring detector is at pin 5 and it is fed
to one-shot IC3-a,

One-shot IC3-a determines how long a
caller has to dial in the code number,
Capacitor C7 and resistor RIOset the time
period . With the values shown, that time
interval will be IO-seconds . The output
from IC3-a drives transistor QI, which
controls relay RYI.

When RYI closes, it connects a bridge

rectifier made up of 0 3-06 across the
phone line. That circuitry completes a DC
path that "answers the phone." Resistors
RI7 and RI8 reduce the line current to
values accep table to optoiso lator IC5 .
Thus, that circuitry draws 20 mA from the
line, simulating a phone that has been
answered.

Optoisolator IC5 has been designed by
Motorola especia lly for this type of ap­
plication and it contains a built-in ampli­
fier. The output from IC5 is AC coupled to
SOI, which is the interconnection to the
decoder board .

Moving on, the beeper is activated by a
positive-going pulse from pin 5 of PLI .
That pulse triggers another IO-second
one-shot, IC3-b. Capacitor CIOand resis­
tor RI5 set the one-shot 's time period. The
output from IC3-b contro ls a 2-Hz oscilla­
tor, IC4-b . The output from IC4-b is inver­
ted by IC4-a and drives transistor Q2,
That transistor simply switches power to a
piezoelectric buzzer. PB I. Potentiometer
RI2 serves as a volume control.

The power-on reset circuitry consists of
IC4-c. When the power is turned on, ca­
pacitor CI2 charges through resistor R19.
That action resets the one-shots. After
about a second, CI2 is charged and reset
is removed. Note that a reset may be man­
ually performed using switch Sl. Diode
07 is included to prevent el2 from dis­
charging through the IC when the power
is removed. Also note that a reset is sup­
plied to SOl. However, with the decoder

board used in this project that reset signal
is unused.

The remaining circuitry on the main
board is the power supply, AC voltage
from a plug-in transformer passes through
a fuse. Fl , and is rectified by 0 8-011.
The DC output from that circui t is filtered
by CI5 and regulated by two three-termi­
nal regulators, IC6 and IC7. The IO-volt
output of IC6 powers all analog and digi­
tal circuitry except for the tone decoders;
the 5-volt output of IC7 take s care of
them .

That completes our discussion of the
theory. Now, let's move on and assemble
the main board.

Assembly
The first step is, of course, to obtain the

parts; here are a few suggestions regard­
ing that. The parts used are common and
may be obtained from many of the adver­
tisers in this magazine, Regarding the ca­
pacitors-we specify both the value and
the type of each unit. One problem area
might be the tantalum types. If desired,
low leakage electrolytics may be sub­
stituted to save money. However, do not
use standard electrolytics-the high leak­
age and wide capacitance tolerance of
those will cause problems.

About the fuse clips for FI : Industry
standard PC type fuse clips are specified.
Most larger electronic stores carry them
or substitutes. If you can't get them , sim­
ply use a pigtail fuse for Fl .
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PARTS LIST -MAIN BOARD 

All resistors 1 -watt. 5 °° unless other- 
wise noted 

R1. R3 -1000 ohms 
R2, R7. R11, R13- 10.000 ohms 
R4 -4700 ohms 
R5- 270.000 ohms 
R6. R16- 100.000 ohms 
R8- 33,000 ohms 
R9- 22.000 ohms 
R10. R14, R15. R19-10 megohms 
R12- 10,000 ohms. potentiometer, linear 

taper. PC -board mount (Radio Shack 
271 -218) 

R17 -330 ohms 
R18 -470 ohms 
R20 -2200 ohms 
Capacitors 
C1 -0.22 µF, 250 volts, metal film 
C2, C13. C14-0.01 µF, 50 volts, ceramic 

disc 
C3-47 F. 16 volts, radial leads. elec- 

trolytic 
C4. C6, C7. C10-1 F. 16 volts. radial 

leads, tantalum 
C5. C9. C11. C12 -0.1 u.F. 50 volts. poly- 

ester 
C8. C16. C17-0 1 p.F. 16 volts, ceramic 

disc 
C15 -470 F. 25 volts radial leads, elec- 

trolytic 
Semiconductors 
ICI -TIL -119 optoisolator (Texas Instru- 

ments) 
IC2 -M290 ring- detector subsystem 

(Mendakota -see below) 
1C3- CD4538 CMOS one -shot (RCA) 
IC4- CD4093BE CMOS Schmitt trigger 

NAND gates 
IC5-MOC -5010 optoisolator (Motorola) 
IC6. 1C7- 78L05ACP 5 -vol). 100-mA reg- 

ulator (Motorola) 
01. 02- 2N2222 NPN transistor 
D1 -06. D8- D11- 1N4002 diodes 
D7 -1 N4148 diode 
F1 -0.25 amp. 3AG fuse 
PLI-6 pin male PC- header (GC Elec- 

tronics 41 -046 or similar) 
RY1 -0PDT relay. 12 -volt DC coil (Radio 

Shack 273-213 or equivalent) 
PB1- Piezoelectnc buzzer (Radio Shack 

273 -060 or equivalent) 
S1 -SPST momentary pushbutton switch 

(Radio Shack 275 -618 or equivalent) 
Miscellaneous: PC board, solder, wire. 
2 PC -mount fuse clips (Littlefuse 
122087). IC sockets. etc. 
The following is available from Men - 
dakota Products. Ltd.. PO Box 20HC. 
1920 W. Commonwealth Ave.. Fuller- 
ton. CA 92633: A set of three PC boards 
and the M290 ring detector IC (order 
part No. NWR). The cost is 526.00 
postpaid in the U.S. and Canada. The 
M290 is available for 512. California 
residents please add 6 °° sales tax. Sor- 
ry, no C.O.D's or credit -card orders. 

About the header. PLI: Many better 
stocked electronics stores sell GC Elec- 
tronics products. so try your local stores. 
Otherwise contact GC Electronics (400 
South Wyman St.. Rockford. IL 61101) 
directly for your local dealer. If all else 
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FIG. 4- PARTS -PLACEMENT DIAGRAM for the main board 
Installed on the foil side of the board. 

fails. any miniature 6 -pin connector may 
be substituted. 

About the IC's: Note that the M290 
ring -detector circuit is custom made for 
this project and is available only from the 
supplier given in the Parts List. The other 
IC's are standard types. and are available 
from many sources. Note that while we 
used 78L05A voltage regulators. standard 
78L05 units may be used without prob- 
lem. We used the 78L05A's simply be- 
cause they were available. 

And finally. you must make or buy the 
circuit boards. Due to the high gain of 
some parts in this project. plus the pos- 
sibility of noise problems. PC -board con- 
struction is a must. That way you don't 
have to worry about ground loops and 
wiring errors. 

The foil pattern for the main board is 
shown in Fig. 3. The parts placement dia- 
gram for that board is shown in Fg. 4. 
Begin assembly by installing the IC sock- 
ets and PLI . Be sure to position them with 
the pin I notch as shown before soldering. 
Install a 14 -pin socket at IC2. a 16 -pin 

#e 

Note that two Insulated jumpers are 

socket at IC3. and another 14 -pin socket 
at IC4. Next, install the header at PLI. 
Note that it is installed so that the plastic 
tab is adjacent to resistor RI6. 

Install the fuse clips and fuse next. 
Place a fuse clip into the holes at FI . Push 
down firmly and solder. Likewise. install 
the other fuse clip in the same way. Snap a 

0.25 amp. 3AG fuse in place when the 
clips are cool. Then install ICI and IC5. 
Note that sockets are not used on the op- 
toisolators. Install a TIL -119 at ICI, posi- 
tioning it as shown. Likewise, install a 
MOC -5010 at IC5. positioning it as 
shown. 

After that. install relay RYI. Note that 
the relay can be inserted into the board 
only one way. Install the relay and push 
against the board firmly and then solder. 

We're almost done with the main board 
now. but unfortunately. we've run out of 
room for this month. When we continue 
this article. the first thing well attend to is 
finishing up that main board. Then we'll 
turn our attention to the smaller decoder 
board. R -E 

Sl
RESET

FIG. 4-PARTS-PLACEMENT DIAGRAM for the main board . Note that two insulated jumpers are
installed on the fo il side of the board .

PARTS LIST-MAIN BOARD

All resistors Y4-watt , 5% unless other-
wise noted

Rl , R3--1000 ohms
R2, R7, Rl 1, R13- 10,000 ohms
R4-4700 ohms
R5-270,OOOohms
R6, Rl6-100,OOO ohms
R8-33,OOO ohms
R9-22,OOO ohms
R10, R14, R15, R19-10 megohms
R12-10.000 ohms. potentiometer, linear

taper, PC-board mount (Radio Shack
271-218)

R17-330 ohms
R18-470 ohms
R2o-2200 ohms
Capacitors
C1-Q.22 f-lF, 250 volts, metal film
C2, C13. C14-0.01 f-lF, 50 volts, ceramic

disc
C3--47 f-lF, 16 volts, radial leads, elec­

trolytic
C4, C6, C7, C1o-1 f-lF, 16 volts, radial

leads. tantalum
C5, C9, Cl 1, C12--Q.1 f-lF, 50 volts, poly­

ester
C8, C16, C17--Q .l f-l F, 16 volts, ceramic

disc
Cl5-470 f-lF,25 volts, radial leads, elec­

trolytic
Semiconductors
IC1-TIL-119 optoisolator (Texas Instru­

ments)
IC2-M290 ring-detector subsystem

(Mendakota-see below)
IC3--C04538 CMOS one-shot (RCA)
IC4-G04093BE CMOS Schmitt trigger

NAND gates
IC5-MOC-5010 optoisolator (Motorola)
IC6. IC7-78L05ACP 5-voit, 100-mA reg-

ulator (Motorola)
01, 02-2N2222 NPN transistor
01-06, D8-D11-1N4002 diodes
D7-1 N4148 diode
F1--Q .25 amp, 3AG fuse
PU-6 pin male PC-header (GC Elec­

tronics 41-046 or similar)
RY1-DPDT relay, 12-volt DC coil (Radio

Shack 273-213 or equivalent)
PB1- Piezoelectric buzzer (Radio Shack

273-060 or equivalent)
S1- SPST momentary pushbutton switch

(Radio Shack 275-618 or equivalent)
Miscellaneous: PC board, solder, wire,
2 PC-mount fuse clips (Littlefuse
122087), IC sockets, etc.
The following is available from Men­
dakota Products, Ltd., PO Box 20HC,
1920 W. Commonwealth Ave., Fuller­
ton, CA 92633: A set of three PCboards
and the M290 ring detector IC (order
part No. NWR). The cost is $26.00
postpaid in the U.S. and Canada. The
M290 is available for $12. California
residents please add 6% sales tax. Sor-

Cf) ry, no C.O.C's or credit-card orders.o
Z
o
g: About the header, PLI : Many better
frl stocked electronics stores sell GC Elec-
rn tronics products, so try your local stores .
6 Otherwise contact GC Electronics (400
~ South Wyman St. , Rockford , IL 61101)
a: directly for your local dealer. If all else

62

fails, any miniature 6-pin connector may
be substituted.

About the IC' s: Note that the M290
ring-detector circuit is custom made for
this project and is available only from the
supplier given in the Parts List. The other
IC' s are standard types, and are available
from many sources . Note that while we
used 78L05A voltage regulators , standard
78L05 units may be used without prob­
lem . We used the 78L05A's simply be­
cause they were available .

And finally, you must make or buy the
circuit boards. Due to the high gain of
some parts in this project , plus the pos­
sibility of noise problems, PC-board con­
struction is a must. That way you don' t
have to worry about ground loops and
wiring errors. .

The foil pattern for the main board is
shown in Fig . 3. The parts placement dia­
gram for that board is shown in Fig. 4 .
Begin assembl y by installing the IC sock­
ets and PLI . Be sure to position them with
the pin I notch as shown before soldering .
Install a I4-pin socket at IC2, a I6-pin

socket at IC3 , and another I4-pin socke t
at IC4 . Next , install the header at PLI.
Note that it is installed so that the plastic
tab is adjace nt to resistor R16.

Install the fuse clips and fuse next.
Place a fuse clip into the holes at Fl. Push
down firmly and solder. Likewise, install
the other fuse clip in the same way. Snap a
0 .25 amp, 3AG fuse in place when the
clips are cool. Then install ICI and IC5 .
Note that sockets are not used on the op­
toisolators. Install a TIL-119 at ICI , posi­
tioning it as shown. Likewise., install a
MOC -5010 at IC5 , pos itio ning it as
shown.

After that, install relay RYI. Note that
the relav can be inserted into the board
only one way. Install the relay and push
against the board firmly and then solder.

We're almost done with the main board
now, but unfortun ately, we've run out of
room for this month. When we continue
this article, the first thing we' ll attend to is
finishing up that main board . Then we' ll
turn our attention to the smaller decoder
board . R-E
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DICI 

Now To Use 

TAL PANEL METERS 
This month we look at how digital panel- meters can be used to measure temperature and 
frequency. 

RAY MARSTON 

Part 2 IN LAST MONTH'S AR- 

tide we explained the 
basic characteristics and use of 31 -digit 
LCD digital panel meter modules, with 
particular emphasis on the Datel- Intersil 
(II Cabot Boulevard. Mansfield MA 
02048) DM- 3100111. We showed how 
these units can be used to measure volt- 
age. current. and resistance. In this 
month's conclusion we'll see hou those 
units can be used to measure other param- 
eters such as temperature and frequency. 
Let's start off by looking at temperature - 
measuring techniques. 

Digital thermometers 
A digital panel -meter module can be 

made to act as a wide -range ( - 50 °C to 
+150°C) digital thermometer by feeding 
the output of a linear- voltage- generating 
temperature sensor to its inputs. One suit- 
able type of sensor is the ordinary bipolar 
silicon transistor; dedicated temperature 
sensor IC's are also available. In either 
case. the resulting digital thermometer is 
sensitive to changes of as little as 0.1 °C. 
Its linear accuracy varies from 0.5 °C to 
1.5 °C. depending on the sensor and cir- 
cuitry used. 

Because of the low mass of a transistor 
sensor. the device has a thermal response 
time some IO to 100 times faster than that 

V 

VOUT 

FIG. 12 -WHEN AN ORDINARY TRANSISTOR is 
connected as shown and driven from a constant 
current source. the value of VOU, will vary in 
direct proportion with the temperature. 

of a normal mercury thermometer. When 
used to measure a sharp change in the 
temperature of free air. a transistor -sensor 
circuit typically settles to within 0.1 °C of 
the new temperature within one minute; a 

mercury thermometer takes some 20 min- 
utes to attain the same accuracy. 

When an ordinary NPN silicon transis- 
tor is connected as shown in Fig. 12 and is 
driven from a constant -current source. it 
generates an output voltage that varies in 
direct proportion to the temperature of the 
transistor. That voltage has a negative 
temperature coefficient of about -2 -mV- 

per -°C. and typically varies from about 
600 mV at 0 °C to 400 mV at I00 °C. as 

shown in the idealized graph of Fig. 13 -a. 
In practice. the "straight line" graph 

shown in Fig. I3 -a is linear within I mV or 
so over the 0 °C -to- 100 °C range. but the 
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FIG. 13-HOW VOLTAGE VARIES with tempera- 
ture is shown in a. The relationship between the 
output voltage and the drive current at 25 C 

in b. 
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DIGITAL PANEL METERS

To UseHo

This month we look at how digital panel-meters can be used to measure temperature and
frequency.
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FIG. 13-HOW VOLTAGE VARIES with tempera­
ture is shown in a. The relationship between the
output voltage and the drive current at 25°C is
shown In b.

per-"C. and typically varies from about
600 mY at O°C to 400 mY at 100°C , as
shown in the ideali zed gra ph of Fig. 13-a.

In practi ce, the " straight line " graph
shown in Fig . 13-a is line ar with in I mY or
so over the~O°C-to- IOO°C range , but the

VOUT

1= 10 TO 100/lA

+V

FIG. 12-WHEN AN ORDINARY TRANSISTOR is
connected as shown and dri ven fro m a constant
cur rent sou rce, the value of VO UT wi ll vary in
direc t propo rtion with the temperature.

of a normal merc ury thermometer. When
used to measure a sharp change in the
tem perature of free air, a transistor-sensor
circuit typica lly settles to within O. loC of
the new temperature within one minute ; a
mercury thermometer takes some 20 min­
utes to attain the same accuracy.

When an ordinary NPN silicon transis­
tor is connected as shown in Fig. 12 and is
driven from a constant-current source , it
generates an output voltage that varies in
direct proport ion to the temperature of the
transistor. That voltage has a negative
tem perature coefficient of about - 2-mY-

Digital thermometers
A digital panel -meter module can be

made to act as a wide-ran ge ( - SO°C to
+ ISO°C) digital therm ometer by feeding
the output of a linear-voltage-generating
temperature senso r to its inpu ts . One suit­
able type of sensor is the ordinary bip olar
silicon tran sistor; ded icated temp erature
senso r IC"s are also available. In either
case , the resulting digital thermometer is
sens itive to change s of as little as O. I°C.
Its linear accuracy varies from O.SoC to
I.SoC , depending on the sensor and cir­
cuitry used .

Because of the low mass of a tran sistor
sensor, the device has a therm al response
time so me 10 to 100 tim es faster than that

Part 2 IN L A ST MONTH'S AR ­

ticle we exp lained the
basic characteristics and use of 3Y2-digi t
LCD digital pane l mete r modul es, with
particular emphas is on the Datel-Intersil
(II Cabot Bo ulevard, M an sfi eld MA
02048) DM -3100UI . We showed how
these units can be used to measure volt­
age, c urre nt, and resist ance . In th is
month's conclus ion we ' ll see how those
units ca n be used to measure other param ­
eters such as temperature and frequency.
Let's start off by looking at temperature­
measuring techniques .
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precise voltage generated at any given 
temperature depends on the individual 
transistor and its operating current. If op- 
erating currents are kept below 100 RA. 
errors due to self -heating are negligible. 
Figure 13 -b shows how output voltage var- 

ies with drive current at 25 °C. That graph 
was obtained by measuring that relation- 
ship in a small sample of transistors. 

Figure 14 shows how to connect the 
sensor circuit of Fig. 12 to a digital panel - 
meter so that the meter gives a direct read- 
out of temperature in °C. The output of the 
sensor is fed directly to the units ANALOG 
LOW input. pin A2. and a 600 -mV offset 
voltage (equal to the sensor voltage at 
0 °C) is fed to the ANAUX; 111ca1 input. pin 
135. The module actually responds to the 
differential value of the inputs (that is. the 
voltage at pin B5 minus the voltage at pin 
A2). so that it sees an input of 600 mV - 
600 mV = 0 mV. and gives a reading of 
00.0. At 100 °C the module sees an input 
of 600 mV - 400 mV = 200 mV. and 
since a reference voltage of 2(X) mV 
(equal to the difference voltage between 
0 °C and 100 °C) is fed to the REI1 RINCE 
input. pin B I , the meter gives a reading of 
100.0. 

Figures 15 and 16 show two practical 
digital thermometers. The circuit shown 
in Fig. 15 is virtually the "standard" one 
found in many magazine articles and ap- 
plication sheets. and has a typical linear 
accuracy of 1.5°C over the 0 °C to 100 °C 
temperature range. 

The circuit as shown requires a stable 
supply of approximately 2.8 volts to oper- 
ate properly. A regulated 6.9 volts is avail- 
able from the panel meter's internal 
LM329 via pin B2. That voltage can be 
divided by resistors R6 and R7 to provide 
an appropriate supply. When that is done. 
RI drives the sensor with a current of 
about 22 µA at 0 °C. rising to about 24 µA 
at I00 °C. That current variation. com- 
bined with the basic linear error of the 
transistor. causes the 1.5°C linear error of 
the circuit. The CAL -0° voltage feeding 
A2 can be varied from zero to 875 mV 
using R4. and the CAL -100 °C voltage 
feeding B I can be varied from zero to 255 
mV via R5. Those two controls are used 
to calibrate the meter: we will describe 
how shortly. 

Figure 16 shows a precision version of 
the digital thermometer; it has a linear 
accuracy of about 0.5 °C. In that circuit 
the transistor sensor is energized at about 
20 µA via constant -current generator Ql. 
which is temperature compensated by 
Q2. That section of the circuit works as 

follows. 
Voltage divider R3 -R4 generates a volt- 

age VT (about I volt) across R3. That 
voltage is "followed" by NPN transistor 
Q2, causing VT + VHF, (the base- emitter 
voltage of Q2) to appear on the base of Q1: 
let's call that voltage V. The voltage V1_ 

appearing on the emitter of PNP transistor 
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FIG. 16-A PRECISION digital thermometer using a transistor sensor The linear accuracy of this 
circuit is 0.5 C. 

FIG. 15-A PRACTICAL thermometer cir cuit. The linear accur acy of this design is about l's"C.
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FIG. 16-A PRECISION dig ital thermometer using a tra ns istor sensor. The linear accuracy of this
circuit is O.soC.

FIG. 14-A BASIC DIGITAL THERMOMETER circuit usi ng the idealized senso r shown in Fig. 12.

precise voltage generated at any given
temperature depends on the individual
transistor and its operating current. If op­
erating currents are kept below 100 J..lA,
errors due to self-heating are negligible.
Figure 13-b shows how output voltage var­
ies with drive current at 25°C. That graph
was obtained by measuring that relation­
ship in a small sample of transistors.

Figure 14 shows how to connect the
sensor circuit of Fig. 12 to a digital panel­
meter so that the meter gives a direct read­
out of temperature in °e . The output of the
sensor is fed directly to the units ANALOG
LOW input. pin A2, and a 600-mV offset
voltage (equal to the sensor voltage at
O°C) is fed to the ANALOGHIGH input , pin
85 . TIle module actually responds to the
differential value of the inputs (that is. the
voltage at pin 85 minus the voltage at pin
A2). so that it sees an input of 600 mV ­
600 mV = 0 mv, and gives a reading of
00 .0. At 100°C the module sees an input
of 600 mV - 400 mV = 200 mY. and
since a reference voltage of 200 mV
(equal to the difference voltage between
O°C and 100°C) is fed to the REFERENCE
input, pin 81 , the meter gives a reading of
100.0.

Figures 15 and 16 show two practical
digital thermometers. TIle circuit shown
in Fig. 15 is virtually the " standard" one
found in many magazine articles and ap­
plication sheets. and has a typical linear .
accuracy of 1.5°C over the O°C to 100°C
temperature range.

The circuit as shown requires a stable
supply of approximately 2.8 volts to oper­
ate properly. A regulated 6.9 volts is avail­
able fro m the panel meter' s internal
LM329 via pin 8 2. That voltage can be
divided by resistors R6 and R7 to provide
an appropriate supply. When that is done,
RI drives the sensor with a current of
about 22 J..lA at UOC, rising to about 24 J..lA
at 100°C. That current variation. com­
bined with the basic linear error of the
transistor, causes the 1.5°C linear error of
the circuit. The CAL_0° voltage feeding
A2 can be varied from zero to 875 mV
using R4, and the CAL- 100°C voltage
feeding 8 I can be varied from zero to 255
mV via R5. Those two controls are used
to calibrate the meter; we will describe
how short ly,

Figure 16 shows a precision version of
the digital thermometer; it has a linear
accuracy of about 0 .5°C. In that circuit
the transistor sensor is energized at about
20 J..lA via constant-current generator QI.
which is temperature compensated by
Q2. That section of the circuit works as
follows.

Voltage divider R3-R4 generates a volt­
age VT (about I volt) across R3. That
voltage is " followed" by NPN transistor
Q2, causing VT + VBE2(the base-emitter
voltage ofQ2) to appear on the base of Ql:
let 's call that voltage VB' The voltage VE
appearing on the emitter of PNP transistor

(f)
o
Z
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f­o
W
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6
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QI is equal to Vtt - V11 (the base - 
emitter voltage of QI). and it is that volt- 
age and the value of RI that determine the 
magnitude of the constant -current output 
of QI. Note. however. that V. is in fact 
equal to V1 + VHF, - VR,.I, and that. 
since QI and Q2 operate at virtually iden- 
tical temperatures and at similar current 
levels. the Vß1.1 and VHF, values cancel 
out at all temperatures and VL thus equals 
V I. Thus. the output current of QI is 

independent Of the ambient temperature. 
Another point to note about the preci- 

sion circuit shown in Fig. 16 is that the 

output of the cm.-0°C control. RIO. is 

adjustable over the range of 460 to 710 

mV. and that the CAL -100 °C control. RI I. 
is adjustable over the range of 140 to 260 
mV. Those controls allow very precise 
adjustment of each calibration point. 

Calibration procedure 
Rte procedure for calibrating the cir- 

cuits shown in Figs. 15 and 16 is as fol- 
lows. First. solder the base and collector 
leads of the sensor transistor together. sol- 
der the sensor to a pair of flexible leads. 
and connect the leads to the meter circuit. 
Coat all visible transistor leads and solder 
joints with insulating varnish: GC Elec- 
tronics' (200 Wyman St.. Rockford. IL 
61101) Red GLPT is excellent fier that. 
Next. set RIO and RI I at mid value. mix a 

quantity of crushed ice and cold water in a 

tumbler (to act as a "0 °C" standard). and 
immerse the sensor in the tumbler. Now 
adjust RIO to give a reading of 00.0 on the 
meter. Next. remove the sensor from the 
tumbler and immerse it in gently boiling 
water (to act as a "100 °C" standard) and 
adjust RII to give a meter reading of 
100.0. When that's done the basic calibra- 
tion is complete. 

Frequency Measurement 
A digital panel -meter module can be 

made to read frequency by connecting the 
unknown frequency to the module's input 
via a frequency -to- voltage converter. A 
suitable converter can easily be made by 
using a 7555 monostable multivibrator: 
Fig. 17 shows the principles behind such a 

converter. The input signal is first fed to an 

input conditioner and trigger -pulse gener- 
ator. which triggers a fixed -period 7555 
monostable multivibrator on the arrival of 
each new input cycle. The output pulses 
of the 7555 are converted to mean DC 
values by integrator R2 -C2. scaled by R3- 
R4. and then fed to the input of the digital 
panel -meter. 

The mean DC value of the 7555 output 
pulses equals V. (the peak amplitude of 
the pulses) multiplied by W /P. where W 
and P are the widths and periods of the 

pulses respectively. The values of VI, and 

W arc. however. fixed. Only the pulse 
period is variable. and that period is inver- 
sely proportional to the input frequency. f. 
so the mean output voltage is equal to V , 
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FIG. 17 -THE BASIC METHOD of using a digital panel meter to measure frequency is shown here 
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x W x fand is thus directly proportional 
to f. Therefore. when a digital panel - 
meter module is suitably scaled via resis- 
tors R3 -R4 it gives a direct reading of the 
Input frequency. 

In practice. the lowest convenient full - 
scale frequency range of a digital- panel- 
meter -based 31/2-digit frequency meter is 

1.999 kHz. The 7555 pulse has a period of 
5(X) p.s at full scale. For maximum ac- 
curacy. the pulse width must be as large as 

possible but must not be greater than j/3 P. 

A pulse width value of about 300 p.s is 

thus called for. and that can be obtained 
front the 7555 by making RI equal to 27 

kilohms and CI equal to .01 µF. 
Figure 18 shows how the basic circuit 

shown in Fig. 17 can he modified to act as 

a multi -range frequency meter. In that 
case the input signal is fed to an input 
conditioner and Schmitt trigger. and the 
Schmitt output is used to ripple -clock blur 
decade dividers. The 7555 300 -µs mono - 
stable multivibrator is provided with a 

trigger generator that can he fed from the 
output of the Schmitt or from any of the 

dividers. Thus. when the 7555 is trig- 
gered directly from the Schmitt. the meter 
reads 1.999 kHz full scale. and when fed 
from the output of the last divider stage. 
the meter reads 19.99 MHz full scale. 

Practical frequency meters 
Figure 19 shows a practical digital -pan- 

el -meter -based digital frequency meter 
circuit that reads up to 19.99 MHz full- 

scale in five decade ranges. When cali- 
brated. the meter has a reading accuracy 
of ± I digit. The circuit accepts input sig- 
nals in the range 200 mV to 5 -volts RMS. 
and operates as follows. 

Input signals are fed. via CI -RI. di- 
rectly to the input of ICI -a, %+of a very fast 
74HC132 CMOS Schmitt trigger. which 
is biased at half the 4.5 -volt supply via 
R2 -R3. The Schmitt output is used to rip- 
ple- clock four decade- divider stages. 
Ordinary CMOS dividers typically oper- 
ate at maximum speeds of only 800 kHz 
or so when powered from 4.5 -volt sup- 
plies. so. to give the required fast operat- 
ing speeds. the very latest "HC" types of 
silicon -gate CMOS counters are used for 
the first two counters (IC2 and IC3). 

The output of ICI -a and the four divider 
stages are fed to range- selector switch. 
SI -a. and from there to a 4 -p.s trigger - 
pulse generator. made up of C4. R4. ICI - 
h. and ICI -c. which triggers the 7555 
monostable multivibrator via QI. The 
output of the 7555 is fed to the ANAI.(X; 
HIGH input of the unit. pin 65. via R8 -R9. 
and a calibration "reference" voltage is 
fed to RL+.RLNCL HIGlt input. pin BI. via 
R12. The circuit is calibrated by feeding 
in a signal of known frequency. switching 
to the appropriate range. and trimming 
R12 for the appropriate reading. 

Once RI2 has been initially calibrated. 
that calibration is influenced only by vari- 
ations in the width of the pulses output by 
the 7555. Since such variations can be 

6 

FIG. 18-EXPANDING THE basic frequency meter shown in Fig. 17 into a mUltirange circuit.

"5
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scale in five decade ranges. When cali­
brated, the meter has a reading acc uracy
of ± I digit. The circuit accept s input sig­
nals in the range 200 mY to 5-volts RMS,
and operate s as follows.

Input signals are fed , via C I-R I, di­
rectly to the input of K'l-a . Y4 of a very fast
74HCl32 CMOS Schmitt trig ger, which
is biased at half the 4 .5-volt~ ~upply via
R2-R3. The Schmitt output is used to rip­
ple-clock fo ur decad e-d ivider stages .
Ordinary CM OS dividers typic ally oper­
ate at maximu m speeds of only 800 kHz
or so when powered from 4 .5-volt sup­
plies , so , to give the required fast operat­
ing speeds , the very latest " HC" types of
silicon-gate CMOS co unters are used for
the first two counters (lC2 and IC3).

The output of ICI-a and the four divider
stages are fed to range-selector switch,
S I-a, and from there to a 4-lJ-s trigger­
pulse generator, made up of C4 , R4 , ICI­
b, and ICI- c . whic h triggers the 7555
monostable multivib rator via QI. The
output of the 7555 is fed to the ANALOG
HIGHinput of the unit , pin B5, via R8-R9,
and a ca libra tion " reference" voltage is
fed to REFERENCE HIGH input , pin BI , via
R12. The circuit is ca libra ted by feed ing
in a signal of known frequency. switchi ng
to the appro pria te range, and trimming
Rl 2 for the appropriate reading.

Once RI 2 has been initially calibra ted,
that ca libration is influenced onl y by vari­
ations in the width of the pulses output by
the 7555. Since such variations can be
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Practical frequency meters
Figure 19 shows a practical digit al-pan­

el-me ter-based digital frequency meter
c ircuit that reads up to 19 .99 MHz full-

x W X land is thu s directly prop ortional
to f. There fore , whe n a digit al panel­
meter modul e is suitably scaled via resis­
tors R3-R4 it gives a direc t reading of the
input frequenc y.

In practi ce , the lowest convenient full­
sca le frequency range of a dig ital-pane1­
meter-based 3Y1-digit frequency meter is
1.999 kHz. The 7555 pul se has a period of
500 IJ-S at full scale . For maximum ac­
cur acy, the pulse width must be as large as
possibl e but mu st not be greater than 1/3 P.
A pulse width value of about 300 IJ-S is
thu s ca lled for, and that can be obtained
from the 7555 by making RI eq ual to 27
ki lohms and C I equal to .01 IJ-F.

Figure 18 shows how the basic circuit
shm;n in Fig. 17 can be modified to act as
a multi -rang e frequency meter . In that
case the input signal is fed to an input
conditioner and Schmitt tr igger, and the
Schmitt output is used to ripple-clock four
decade dividers . The 7555 300-lJ-s mono­
stable multivibrator is provided with a
trigger genera tor that can be fed from the
output of the Schmitt or from any of the
d ividers. Thu s , when the 7555 is trig­
gere d directly from the Schmitt , the meter
reads I. 999 kHz fu ll scale , and when fed
from the output of the last divider stage ,
the meter reads 19 .99 MHz full sca le .

FIG. 17-THE BASIC METHOD of using a digital panel meter to measure frequency is shown here.

Calibration procedure
The procedure for calibrating the cir­

cuits shown in Figs . 15 and 16 is as fol­
lows. First. so lde r the base and collecto r
leads of the senso r tran sistor together, sol­
der the sensor to a pair of flexible lead s,
and co nnect the leads to the meter circuit.
Coat all visible transistor leads and solder
joint s with insulating varnish: GC Elec­
tronics' (200 Wyman St., Rockford , IL
61101) Red GLPT is exce llent for that.
Next, set RIO and RII at mid value , mix a
quantity of crushed ice and co ld water in a
tumbler (to act as a " O°C" standard), and
immerse the sensor in the tumbler. Now
adju st RIO to give a reading of 00 .0 on the
meter. Next , rem ove the sensor from the
tumbl er and imm erse it in gently boil ing
water (to act as a " 100°C" standard) and
adjus t RII to g ive a meter reading of
100.0 . When that' s done the basic ca libra­
tion is complete.

QI is equal to YB - YBEl (the base­
emitter voltage of Q l ), and it is that volt­
age and the value of R 1that determin e the
magnitude of the constant-current output
of Q I. Note , however, that YE is in fact
equa l to YT + YBE:! - YBEl' and that ,
since Q I and Q2 operate at virtually iden­
tical temperatures and at similar current
levels, the YBEl and YBE:! values cancel
out at all temperatures and YE thus equa ls
YT Thu s, the output current of QI is
independ ent Ofthe ambi ent temperature.

Another poin t to note about the preci­
sion c ircuit show n in Fig. 16 is that the
output of the CAL- O°C contro l, RIO, is
adjustab le over the range of 460 to 710
mV, and that the CAL- 100°C control, RII,
is adju stable over the range of 140 to 260
mV. Those controls allow very preci se
adju stm ent of eac h calibration point.

Frequency Measurement
A digital panel-meter modul e can be

made to read frequ enc y by connec ting the
unknown frequency to the module's input
via a frequency-to-voltage co nverter. A
suitable converter can eas ily be made by
using a 7555 monostable multi vib rator ;
Fig. 17 shows the principles behind such a
con verter. The input signal is first fed to an
input conditioner and trigger-pul se gener­
ator, which triggers a fixed-p eriod 7555
monostable mul tivibrator on the arriva l of
each new input cycle . The output pul ses
of the 7555 are converted to mean DC
values by integrator R2-C2 , scaled by R3­
R4 , and then fed to the input of the digital
panel-meter.

The mean DC value of the 7555 output
pulses equals Yp (the peak amplitude of
the pul ses) multipl ied by W/P, where W
and P are the widths and per iod s of the
pulses respec tively. The values of Yp and
W are , however, fixed . Onl y the pul se
period is variable , and that period is inver­
sely proportional to the input frequency,J,
so the mean output voltage is equal to Yp
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TABLE 1- SUPPLIERS 
In addition to the manufacturer men- 

tioned in the article. digital panel meters 
are available from a wide variety of 
sources. Some of those sources are listed 
below. 

Ametek 
2 Station Square 
Paoli. PA 19301 
Analog Devices 
PO Box 280 
Norwood. MA 02062 
Analogic Corporation 
Audubon Rd. 
Wakefield, MA 01880 
API Instruments 
1601 Trapelo Rd. 
Waltham. MA 02254 
Ballantine Labs 
90 Fanny Rd. 
Boonton. NJ 07005 
Data Precision Corporation 
Electronics Ave. 
Danvers. MA 01923 
Fluke Manufacturing Company 
Box C9090 
Everett. WA 98206 
Non -Linear Systems 
533 Stevens Ave. 
Solana Beach, CA 92075 
Sigma Instruments 
170 Pearl St. 
Braintree, MA 02184 
Simpson Electric Company 
853 Dundee Ave. 
Elgin. IL.60120 
Weston Instruments 
614 Frelinghuysen Ave. 
Newark. NJ 07114 
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FIG. 20 -THIS 1MHz crystal calibrator can be 
easily added to the circuit shown in Fig. 17 
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FIG 71 -TWC1 SIkAPI F PRFAMPI IFIERS that 
can be used with the digital Irequency -meter are 
shown here. 

caused if the values of R7 and C5 change 
due to changes in temperature. care 
should be taken so that the units chosen 
are thermally stable. 

The circuit shown in Fig. 19 can be 
modified in a variety of ways to satisfy 
individual requirements. Figure 20 shows 
a 1 -MHz crystal calibrator designed 
around one section of a 4007UB CMOS 
IC. That circuit can easily be added to the 
frequency meter and consumes a mere 
300µA when active. Figure 21 shows two 
simple pre- amplifiers that can be used to 
improve the basic sensitivity of the meter. 
The circuit shown in Fig 2I -a. which uses 
one section of a 4007UB. has an input 
impedance of about I megohm and im- 
proves the sensitivity of the frequency 
meter by about 20 dB (to 20 -mV RMS) at 
audio frequencies, but is useful to only a 

few hundred kHz. The simple design 
shown in Fig. 21 -b also gives a gain of 
about 20 dB at low frequencies. but has a 

low input impedance (about 2.2 kilohms) 
and is useful to several MHz. 

We've only touched upon a few possi- 
ble applications for a digital panel- meter. 
There are. of course. many more as those 
devices can be used to indicate the value 
of any parameter that can be converted 
into a predictable (linear or log) voltage. 
current, or resistance. Linear transducers 
are available for measuring values of pH, 
light intensity, radiation. and many other 
factors. Cyclic parameters such as RPM 
and heart rate can be measured by adapt- 
ing the frequency -meter circuit. R -E 
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FIG.19-A PRACTICAL five-range digital frequency-meter. It can handle inputfrequencies offrom 0 to
19.99 MHz.
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FIG. 20--THIS 1-MHz crystal calibrator can be
easily added to the circuit shown in Fig. 17.

b

FIG. 21-TWO SIMPLE PREAMPLIFIERS that .
can be used with the dig ital frequency-meter are
shown here.

caused if the values of R7 and C5 change
due to changes in temperature , care
should be taken so that the units chose n
are thermally stable.

The circuit shown in Fig. 19 can be
modified in a variety of ways to satisfy
individual requ irements. Figure 20 shows
a I-MHz crys ta l ca librator de sign ed
around one section of a 4007UB CMOS
Ie. That circuit can easily be added to the
frequency meter and consumes a mere
300 jJ..A when active . Figure 21shows two
simple pre-am plifiers that can be used to
improve the basic sensitivity of the meter.
The circuit shown in Fig 21-a, which uses
one section of a 4007UB, has an input
impedance of about I megohm and im­
proves the sensitivi ty of the frequency
meter by about 20 dB (to 20-mY RMS) at
audio frequencies, but is useful to only a
few hundred kHz . The simp le -design
shown in Fig. 21-b also gives a gain of
about 20 dB at low frequencies, but has a
low input impedance (about 2.2 kilohms)
and is useful to several MHz .

We've only touched upon a few possi­
ble applications for a digital panel-meter.
There are , of course, many more as those
devices can be used to indicate the value
of any para meter that can be converted
into a predictable (linear or log) voltage,
curren t, or res istance . Linear transducers
are available for measuring values of pH,
light intensity, radiat ion, and many other
factors . Cyclic parameters such as RPM
and heart rate can be measured by adapt­
ing the frequency-meter circuit. R-E
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TABLE 1-SUPPLIERS
In addition to the manufacturer men­

tioned in the article, digital panel meters
are available from a wide variety of
sources. Some of those sources are listed
below.

Ametek
2 Station Square
Paoli, PA 19301
Analog Devices
PO Box 280
Norwood, MA 02062
Analogic Corporation
Audubon Rd.
Wakefield, MA 01880
API Instruments
1601 Trapelo Rd.
Waltham, MA 02254
Ballantine Labs
90 Fanny Rd.
Boonton, NJ 07005
Data Prec is ion Corporation
Electronics Ave.
Danvers, MA 01923
Fluke Manu facturing Company
Box C9090
Everett, WA 98206
Non-Linear Systems
533 Stevens Ave.
Solana Beach, CA 92075
Sigma Instruments
170 Pearl SI.
Braintree, MA 02184
Simpson Electr ic Company
853 Dundee Ave.
Elgin, IL'60120
Weston Instruments
614 Frelinghuysen Ave.
Newark, NJ 07114

en
o
Z
o
a:
I­o
W
...J
W

o
o«
a:

66

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


How to Design 
Power Supplies 
All about unregulated and regulated power 
supplies, IC regulators, and overvoltage- 
protection circuits. 

IN THIS, THE FINAI. INSTALLMENT IN OUR 

series. we will turn our attention to power 
supplies for analog circuits. All circuits 
require some source of power to operate 
and the most convenient source of such 
power is an AC wall outlet. Unfortunately, 
many electronic circuits cannot make use 
of AC directly. Instead, some way to con- 
vert the AC to DC is required. 

Let's look once again at the junction 
diode. You will recall that in our previous 
discussions of that device we saw that it 
only conducts when its anode is positive 
with respect to its cathode. That property 
is important when we are dealing with 
AC. If the diode were connected in a se- 
ries circuit along with an AC supply and a 

load, its presence would mean that current 
could only flow through the load during 
the half of the AC cycle when the anode 
was positive with respect to the cathode. 
During the other half cycle the diode 
would not conduct and no current could 
flow. 

Such an arrangement is referred to as a 

half -wave rectifier because only half the 
waveform (i.e. alternate half -cycles) is al- 
lowed to pass freely. The other half of the 
waveform is cut off. 

The presence of those half -cycles of 
current causes pulsating DC to be gener- 
ated across the load. The amount of volt- 
age variation in that pulsating DC can be 

reduced by wiring a "filter" capacitor 
across the load. The amount of ripple in 
the output is then determined by the val- 
ues of the capacitor and the load. 

Full -wave rectifiers 
When dealing with electronic circuits 

such as amplifiers. the power source 
should be as stable (i.e. free of ripple) as 

possible. The ideal power source then is a 

battery. as all DC voltages that are derived 

117VAC 

T 
D1 

DI 

FIG. 1 -A SIMPLE Lull -wave rectifier using a cen- 
ter -taped transformer. 

from an AC supply have some ripple. 
Using a battery is not always possible or 
practical. but fortunately most circuits 
can tolerate the presence of ripple if it is 
sufficiently attenutated. 

One way to minimize ripple is to use a 

full -wave rectifier. Such a circuit is shown 
in Fig. I -a. Note that the circuit consists of 
a center tapped transformer. with the tap 
grounded, and two diodes. Let's see how 
this circuit works. We'll start by looking 
at what happens during the positive half - 
cycle. During that half -cycle the polarity 
of the applied voltage is such that the 
upper terminal of the transformer's sec- 
ondary is positive with respect to the cen- 
ter tap and the lower terminal. Also. 
during that half -cycle the polarity across 
DI is such that the anode of the diode is 
positive with respect to its cathode and the 
device conducts. Thus, current flows from 
the upper transformer terminal. through 
DI and RI , and back to the center tap 
through the ground. Note that the voltage 
during this half -cycle varies in phase from 
0° to 180° and that the current varies from 
zero. to some peak value. and then back to 
zero. Because of that varying current. the 
voltage developed across RL varies identi- 
cally with the input waveform. Finally, 
during the positive half -cycle the cathode 
of D2 is more positive than its anode. so 
the diode does not conduct and no current 

MANNIE HOROWITZ 

flows through it. 
The polarity of the voltage across the 

transformer is reversed during the nega- 
tive half -cycle. Now. the bottom terminal 
of the transformer is positive with respect 
to ground and with respect to the top ter- 
minal. Diode DI ceases to conduct.be- 
cause its cathode is more positive than its 
anode. But as for D2, its anode is now 
positive with respect to its cathode and the 
device conducts. Thus. current flows from 
the lower terminal of the transformer, 
through D2 and RI . and back to ground 
and the center tap, and a positive half - 
cycle of voltage is developed across RL. 
Note that here. once again, the voltage 
across RI varies identically with the input 
waveform, but the polarity of the voltage 
across the resistor is reversed -it is posi- 
tive. 

That sequence repeats during the suc- 
ceeding positive and negative half -cycles. 
Note that current always flows through RL 
in the same direction so that only a posi- 
tive voltage with respect to ground is 
across the load. That is truc regardless of 
the instantaneous polarities of the AC 
voltage applied to the circuit. 

The advantage of the full -wave rectifier 
over the half -wave rectifier lies in the fact 
that in the half -wave circuit no voltage is 
developed across the load during negative 
half -cycles. Because of that. the ripple in 
the output of the half -wave rectifier is 
higher. 

For ripple to be minimized in either 
type of circuit. some type of filtering must 
be used. To do so. a large capacitor is 
usually placed across R1 . That capacitor 
is charged to the peak voltage. V1, dur- 
ing the first half -cycle. Between peaks, it 
discharges slowly through R1 . But it does 
not have enough time to discharge sub- 
stantially before the next half -cycle ap- 
pears and recharges it. 

Without the capacitor, the ripple volt- 
age across RL varies from + Vp to 0 volts. 
But with the capacitor present. it varies 
from + VP to whatever its voltage 

How to Design
Power Supplies

MANNIE HOROWITZ

All about unregulated and regulated power
supplies, Ie regulators , and overvoltage­
protection circuits.

FIG.1-A SIMPLEfull-wave rect ifier using a cen­
ter-taped transformer.

fl ows through it.
The polarity of the voltage across the

transformer is reversed during the nega­
tive half-cycle. Now, the bottom terminal
of the transformer is positive with respect
to ground and with respect to the top ter­
minal. Diode 01 ceases to conduct.be­
cause its cathode is more positive than its
anode. But as for 0 2, its anode is now
positive with respect to its cathode and the
device conducts. Thus, current fl ows from
the lower terminal of the transformer,
through 0 2 and RL , and back to ground
and the center tap, and a positive half­
cycle of voltage is developed across RL .

Note that here, once again, the voltage
across RL varies identically with the input
waveform, but the polarity of the voltage
across the resistor is reversed-it is posi­
tive.

That sequence repeats during the suc­
ceeding positive and negative half-cycles.
Note that current alwaysflows through RL
in the same direction so that only a posi­
tive voltage with respect to ground is
across the load. That is true regardless of
the instantaneous polarities of the AC
voltage applied to the circuit.

The advantage of the full-wave rectifier
over the half-wave rectifier lies in the fact
that in the half-wave circuit no voltage is
developed across the load during negative
half-cycles. Because of that, the ripple in
the output of the half-wave rectifier is

. higher.
For ripple to be minimized in either

type of circuit, some type of filtering must
be used. To do so, a large capacitor is
usually placed across RL . That capacitor
is charged to the peak voltage, Vp , dur­
ing the first half-cycle. Between peaks, it
discharges slowly through RL . But it does
not have enough time to discharge sub­
stantially before the next half-cycle ap­
pears and recharges it.

Without the capacitor, the ripple volt­
age across RL varies from + Vp to 0 volts.
But with the capacitor present, it varies
fro m + Vp to wha tever its voltage

0 1

02

T1

"'VA~

from an AC supply have some ripple.
Using a battery is not always possible or
practical , but fortunately most circuits
can tolerate the presence of ripple if it is
sufficiently attenutated.

One way to minimize ripple is to use a
full-waverectifier. Such a circuit is shown
in Fig. l-a. Note that the circuit consists of
a center tapped transformer, with the tap
grounded, and two diodes. Let's see how
this circuit works. We' ll start by looking
at what happens during the positive half­
cycle. During that half-cycle the polarity
of the applied voltage is such that the
upper terminal of the transformer's sec­
ondary is positive with respect to the cen­
ter tap and the lower terminal. Also,
during that half-cycle the polarity across
DI is such that the anode of the diode is
positive with respect to its cathode and the
deviceconducts. Thus, current flows from
the upper transformer terminal, through
DI and RL , and back to the center tap
through the ground. Note that the voltage
during this half-cycle varies in phase from
00 to 1800 and that the current varies from
zero, to some peak value, and then back to
zero. Because of that varying current, the
voltage developed across RL varies identi­
cally with the input waveform. Finally,
during the positive half-cycle the cathode
of 0 2 is more positive than its anode, so
the diode does not conduct and no current

IN TH IS, THE FINAL INSTALLMENT IN OUR

series, we will tum our attention to power
supplies for analog circuits. All circuits
require some source of power to operate
and the most convenient source of such
poweris an ACwall outlet. Unfortunately,
many electronic circuits cannot make use
of AC directly. Instead, some wayto con­
vert the AC to DC is required.

Let's look once again at the junction
diode. You will recall that in our previous
discussions of that device we saw that it
only conducts when its anode is positive
with respect to its cathode. That property
is important when we are dealing with
AC. If the diode were connected in a se­
ries circuit along with an AC supply and a
load, its presence would mean that current
could only flow through the load during
the half of the AC cycle when the anode
was positive with respect to the cathode.
During the other half cycle the diode
would not conduct and no current could
fl ow.

Such an arrangement is referred to as a
half-wave rectifier because only half the
waveform (i.e. alternate half-cycles) is al­
lowedto pass freely. The other half of the
waveform is cut off.

The presence of those half-cycles of
current causes pulsating DC to be gener­
ated across the load. The amount of volt­
age variation in that pulsating DC can be
reduced by wiring a "filter" capacitor
across the load. The amount of ripple in
the output is then determined by the val­
ues of the capacitor and the load.

Full-wave rectifiers
When dealing with electronic circuits

such as amplifiers, the power source
should be as stable (i.e . free of ripple) as
possible. The ideal power source then is a
battery, as all DC voltages that are derived
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dropped to before the next half -cycle ap- 
peared to recharge it. From that. you 
should be able to see why the ripple is 

easier to filter in a full -wave rectifer. The 
reason is that the filter capacitor is re- 
charged once during each half -cycle in a 

full -wave circuit. while in the half -wave 
arrangement it is recharged only once dur- 
ing each full cycle. Because of this longer 
recharge cycle. the voltage across the ca- 
pacitor drops to a lower level. The ripple 
voltage. the voltage variation from + Vf, 

to that discharge voltage level, is therefore 
larger for the half -wave than the full -wave 
circuit. 

In both circuits. the amount of ripple at 

the output is related to the values of the 
filter capacitor and the load resistor. For a 

full -wave circuit. ripple will be kept with- 
in reasonable limits if the product of the 
values of the load resistor and the filter 
capacitor is about O.I. To keep the ripple 
to the same levels in a half -wave circuit, 
that product must be about 0.15. In other 
words. since we must assume the load to 
be fixed. the value of the capacitor must 
be more than 50% higher than for the full - 
wave circuit. 

We want to mention one more thing 
about ripple before we move on. If the 
voltage across the filter capacitor varies 
during the cycle. the mean DC voltage 
output will be somewhat less than its pos- 
sible maximum. Thus. for maximum DC 
output. the ripple must be very low. 

Full -wave bridge 
The circuit shown in Fig. 2 shows an- 

other type of full -wave rectifier, the full - 
wave bridge. Notice that it does not nor- 
mally require the use of transformer, al- 
though one can be used if the input 
voltage needs to be stepped up or down. 

Let's see how that circuit works. Dur- 
ing positive half -cycles, current flows 
through DI. R1-. and D4. During the 
negative half -cycle current flows through 
D2. RL and D3. Note that the current 
always flows in the same direction regard- 
less of the polarity of the input voltage gnd 
that the end of RL marked + is always 
positive with respect to the end marked 
- . As before, a capacitor is usually wired 
across the load resistor to filter out the 
ripple. 

Voltage doubler 
When a transformer is used in a rectifier 

four diodes but eliminates the need for a trans- 
former . 

circuit. the output, or DC voltage across 
the load. is determined by the peak volt- 
age across the secondary of the trans- 
former (or across one -half the secondary 
of a center -tapped transformer if a full - 
wave rectifier is being used). Should one 
of the previously described rectifiers be 
used without a transformer between it and 
the voltage source. the DC voltage at its 
output seems to be limited to the peak 
voltage of the AC source. But a voltage - 
doubler circuit can be used to increase the 
level of the rectified DC. Two circuits 
involving doublers are shown in Fig. 3. 

In the circuit shown in Fig. 3 -a, CI is 
charged to the peak level of the supply 
voltage through DI during the positive 
half -cycle. On the negative half -cycle, C2 
is charged through D2 to the same peak 
level. Since the series combination of the 
two capacitors is across the load, the volt- 
ages across them add; and that sum is 
applied to the load. RL. 

In the circuit shown in Fig. 3 -b. during 
positive half -cycles, CI is charged to the 
peak supply voltage through DI. During 
negative half -cycles D2 conducts. allow- 
ing C2 to be charged to the peak supply 
voltage. In addition, the previously 
charged CI discharges through D2 to C2. 
The supply voltage and the voltage across 
Cl are then summed in C2; and that sum, 
which is nearly twice the supply voltage, 
is applied to the load. R1 . when the wave- 
form goes positive and D2 is once again 
cut off. 

cuits are used between the AC source and the 
rectifier circuit to nearly double the level of the 
DC output. 

Combinations of these circuits can be 
used to form tripiers, quadruplera, and so 
on. A tripler is shown in Fig. 4 -a. In it. the 
portion of the circuit involving DI. D2, 
CI, and C2 is identical to the circuit 
shown in Fig. 3- b,while the D3 -C3 por- 
tion behaves just as the D2 -C2 circuit of 
Fig. 3 -a. The sum of the voltages across 
C2 and C3 are applied across R1. 

As for the quadrupler circuit, shown in 
Fig. 4 -b. two circuits similar to the one 
shown in Fig. 3 -b. are used. After the two 
double voltages are developed across C2 

a 

FIG. 4 -TWO OR MORE voltage doublers can be 
combined to form voltage tripiers. such as the 
one shown in a. or a voltage quadrupler. such as 
the one shown in b. 

and C4 they are applied across R1 . 

Specifying the diode and transformer 
When the rectifying diode is not con- 

ducting. twice the peak supply or trans- 
former secondary voltage may be across 
the device. This is true for all full -wave. 
half -wave and, voltage- multiplier circuits 
with the exception of the full -wave 
bridge. So when designing a power sup- 
ply circuit. be certain that the diodes have 
a sufficient voltage rating. 

The average current flowing through 
the diode is equal to the voltage across the 
load resistor divided by its resistance. The 
diode once again must be capable of ac- 
commodating that amount of current. 

Power dissipation capabilities of the di- 
ode are limited. Information as to just 
what these limits are is supplied by the 
manufacturer and can be found on data 
sheets. The power the diode must be able 
to dissipate is equal to the average current 
it passes in the forward direction multi- 
plied by I volt. At times, it may be neces- 
sary to mount the diode on a heat sink so 
that its operating temperature will not ex- 
ceed its specified limit. 

When a circuit involving a diode is first 
turned on, the filter capacitor being 
charged by the DC behaves as a short 
circuit. Because of that, a large initial 
current surges through the diode.. That 
surge current is equal to the supply -volt- 
age peaks divided by all resistance in the 
circuit other than the resistances wired 
across the shorting capacitor. If the surge 
current is more than the diodes being used 
can accommodate. the device will be 
damaged. The best way to avoid damage 
is to use diodes that can safely handle that 
initial current surge. Alternately, you can 
connect a small resistor in series with 
each diode to limit current surges to safe 
levels. 

As for the transformer, it. too, can over- 
heat if it conducts excessive quantities of 
current. To check if a transformer is oper- 
ating within reasonable temperature 1im- 

and C4 they are applied across RL .

Specifying the diode and transformer
When the rectifying diode is not con­

ducting, twice the peak supply or trans­
former secondary voltage may be across
the device. This is true for all full-wave,
half-wave and, voltage-multiplier circuits
with the exception of the full-wave
bridge . So when designing a power sup­
ply circuit, be certain that the diodes have
a sufficient voltage rating.

The average current flowing through
the diode is equal to the voltage across the
load resistor divided by its resistance. The
diode once again must be capable of ac­
commodating that amount of current.

Power dissipation capabilities of the di­
ode are limited . Information as to just
what these limits are is supplied by the
manufacturer and can be found on data
sheets . The power the diode must be able
to dissipate is equal to the average current
it passes in the forward direction multi­
plied by I volt. At times, it may be neces­
sary to mount the diode on a heat sink so
that its operating temperature will not ex­
ceed its specified limit.

When a circuit involving a diode is first
turned on, the filter capacitor being
charged by the DC behaves as a short
circuit. Because of that, a large initial
current surges through the diode .. That
surge current is equal to the supply-volt­
age peaks divided by all resistance in the
circuit other than the resistances wired
across the shorting capacitor. If the surge
current is more than the diodes being used
can accommodate, the device will be
damaged. The best way to avoid damage
is to use diodes that can safely handle that
initial current surge . Alternately, you can
connect a small resistor in series with
each diode to limit current surges to safe
levels.

As for the transformer, it, too, can over­
heat if it conducts excessive quantities of
current. To check if a transformer is oper­
ating within reasonable temperature lim-

FIG.4-TWOOR MOREvoltage doublers can be
combined to form voltage trlplers, such as the
one shown in a, or a voltage quadrupler, such as
the one shown in b.
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Combinations of these circuits can be
used to form triplers, quadruplers, and so
on . A tripler is shown in Fig. 4-a . In it, the
portion of the circuit involving D1, D2,
CI, and C2 is identical to the circuit
shown in Fig. 3-b,while the D3-C3 por­
tion behaves just as the D2-C2 circuit of
Fig. 3-a. The sum of the voltages across
C2 and C3 are applied across RL .

As for the quadrupler circuit, shown in
Fig. 4-b, two circuits similar to the one
shown in Fig. 3-b, are used . After the two
double voltages are developed across C2

b

FIG. 3-TWO VOLTAGE DOUBLERS. These cir­
cuits are used between the AC source and the
rectifier circuit to nearly double the level of the
DC output.

circuit, the output, or DC voltage across
the load, is determined by the peak volt­
age across the secondary of the trans­
former (or across one-half the secondary
of a center-tapped transformer if a full­
wave rectifier is being used). Should one
of the previously described rectifiers be
used without a transformer between it and
the voltage source, the DC voltage at its
output seems to be limited to the peak
voltage of the AC source. But a voltage­
doubler circuit can be used to increase the
level of the rectified DC. Two circuits
involving doublers are shown in Fig. 3.

In the circuit shown in Fig. 3-a, CI is
charged to the peak level of the supply
voltage through D1 during the positive
half-cycle. On the negative half-cycle, C2
is charged through D2 to the same peak
level. Since the series combination of the
two capacitors is across the load, the volt­
ages across them add; and that sum is
applied to the load, RL .

In the circuit shown in Fig. 3-b, during
positive half-cycles, CI is charged to the
peak supply voltage through Dl. During
negative half-cycles D2 conducts, allow­
ing C2 to be charged to the peak supply
voltage. In addition, the previously
charged Cl discharges through D2 to C2.
The supply voltage and the voltage across
CI are then summed in C2; and that sum,
which is nearly twice the supply voltage,
is applied to the load, RL , when the wave­
form goes positive and D2 is once again
cut off.

FIG. 2-A FULL-WAVE BRIDGE RECTIFIERuses
four diodes but elim inates the need for a trans­
former.

dropped to" before the next half-cycle ap­
peared to recharge it. From that, you
should be able to see why the ripple is
easier to filter in a full-wave rectifer. The
reason is that the filter capacitor is re­
charged once during each half-cycle in a
full-wave circuit, while in the half-wave
arrangement it is recharged only once dur­
ing each full cycle. Because of this longer
recharge cycle , the voltage across the ca­
pacitor drops to a lower level. The ripple
voltage, the voltage variation from +Vp

to that discharge voltage level, is therefore
larger for the half-wave than the full-wave
circuit.

In both circuits, the amount ofripple at
the output is related to the values of the
filter capacitor and the load resistor. For a
full-wave circuit , ripple will be kept with­
in reasonable limits if the product of the
values of the load resistor and the filter
capacitor is about 0 .1. To keep the ripple
to the same levels in a half-wave circuit,
that product must be about 0.15 . In other
words, since we must assume the load to
be fixed, the value of the capacitor must
be more than 50% higher than for the full­
wave circuit.

We want to mention one more thing
about ripple before we move on. If the
voltage across the filter capacitor varies
during the cycle, the mean DC voltage
output will be somewhat less than its pos­
sible maximum . Thus, for maximum DC
output , the ripple must be very low.

Full-wave bridge
The circuit shown in Fig. 2 shows an­

other type of full-wave rectifier, the full­
wave bridge. Notice that it does not nor­
mally require the use of transformer, al­
though one can be used if the input
voltage needs to be stepped up or down.

Let's see how that circuit works. Dur­
ing positive half-cycles, current flows
through DI, RL , and D4 . During the
negative half-cycle current flows through
D2, RL and D3. Note that the current
always flows in the same direction regard ­
less of the polarity of the input voltage and
that the end of RL marked + is always
positive with respect to the end marked
- . As before, a capacitor is usually wired
across the load resistor to filter out the
ripple .

Voltage doubler
When a transformer is used in a rectifier
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its, first measure the cold resistance of one 
winding while noting the ambient tem- 
perature in °C. Refer to that as Rc. the 
cold resistance. Then apply power to the 
transformer while its output is loaded as it 
would be normally. Be sure that all en- 
vironmental factors (ambient tempera- 
ture. etc.) are what they would be under 
normal operating conditions and run the 
transformer for eight hours. After that 
time. remove the power from the circuit. 
Immediately after removing the power, 
check, the hot resistance. Rft, of the wind- 
ing. Be sure that nothing is connected 
across this winding. The temperature rise 
of the transformer, in °C is: 

ll 
(RH Rc/ 

AT = 254 
Ac 

Add the value you get for AT toil,. If the 
total exceeds 90 °C you should start to be 
concerned. If it exceeds I05 °C, then the 
transformer is overheating and a different 
transformer should be used in the circuit. 

Regulated power supplies 
Throughout the discussion. it was as- 

sumed that the line voltage is fixed at 117 - 

volts AC and that the load does not change 
in resistance but remains a constant Rt . If 
anyone assumes that to be a realistic con- 
dition, then he is living in a dream world. 
Line voltage fluctuates from minute to 
minute. Over time it can vary ± HA or 
more. During periods of extremely heavy 
usage, power companies have been 
known to greatly reduce voltage levels. 

As for the load. it is seldom a fixed 
resistor. If the supply is feeding an audio. 
RF, or electronic- switching circuit, the 
load impedance varies. sometimes from 
instant -to- instant, with the signal or 
switch current fed to it. 

A fixed. stable voltage is frequently 
required when powering an electronic cir- 
cuit. That constant voltage is not present 
when there are either supply -voltage or 
load variations. As we discussed earlier in 
this series. a fixed voltage developed 
across a Zener diode can be used to stabil- 
ize the voltage across a load if the Zener is 
placed across that component or circuit. 
That is fine where low currents are in- 
volved. But when large quantities of cur- 
rent must flow through the load, the Zener 
diode can seldom be used economically 
as the sole regulating device for the cir- 
cuit. Series, parallel. and feedback cir- 
cuits using Zener diodes along with one 
or more transistors have been developed 
as practical regulators. 

Series regulators 
In the series- regulator circuit. DC cur- 

rent flows from the unregulated portion of 
the DC power supply through a transistor 
to the load. If the circuits are like the ones 
shown in Fig. 5. the voltage across the 
load is regulated. In both of those circuits, 
current flows through RI and Zener diode 

UNREGULATED 
Dc 

at 

01 

i 

UNREGULATED 
DC 

e 

FIG. 5- SERIES REGULATOR CIRCUITS. The 
one in a provides a fixed voltage while the out- 
put from the one in b can be varied using R2. 

DI which causes a fixed voltage to be 

developed across Dl. In Fig. 5 -a, current 
flowing through RI also flows through the 
base -emitter junction of Ql. A fixed volt- 
age. about 0.6 or 0.7 volt. is developed 
across this junction. turning on Ql. The 
voltage between the emitter of QI and 
ground, or across Rt , is about 0.7 volt 
plus the voltage across DI. That fixed 
voltage is across RL regardless of supply - 
voltage or load variations. 

In that circuit. little current flows 
through the Zener diode. What does flow 
is limited to safe values by RI. The current 
that is supplied to R1 flows through QI. If 
the required load current is high. QI 
should be rated adequately and mounted 
on a heat sink. Circuit components must 
be chosen so that the transistor is not in 
saturation at any time. 

The regulated output- voltage can be 
varied by simply placing a potentiometer 
across the Zener diode and connecting its 
wiper. rather than the cathode of DI, to 
the base of Q1. That is shown in Fig. 5 -b. 
Now. the voltage across RL is the sum of 
the voltages between the wiper of the po- 
tentiometer and ground. which is the volt- 
age between the base and emitter of the 
transistor. Resistor RI must be selected so 

that the proper current is available at the 
base of QI to keep it turned on and out of 
saturation at all times. 

Several improvements can be made in 
the circuit shown in Fig. 5 -a. Those are 
shown in Fig. 6. 

In order to achieve good regulation, the 
Zener diode should see a high impedance. 
In Fig. 5 -a it sees an impedance equal to 
Rt multiplied by the beta of Ql. To in- 
crease the impedance. a Darlington cir- 
cuit can be used rather than an individual 
pass transistor. Such a Darlington pair is 
shown in Fig. 6 as QI and Q2. The imped- 
ance seen by DI in that circuit is essen- 
tially the product of the betas of the two 
transistors multiplied by R1 . 

To further improve regulation. a con- 
stant current should be applied to DI and 
to the base- emitter circuits of the series 
transistors. The circuit around Q3 estab- 
lishes that constant current. Current flows 
through D3. D4, and RI due to the voltage 
from the unregulated DC supply. The volt- 
age across the two forward -biased diodes. 
D3 and D4, is relatively fixed at 1.4 volts 
(0.7 volt across each diode). That voltage 
is between the upper end of R2 and the 
base of Q3. Because the base -emitter 
junction of Q3 is turned on at 0.7 volt, the 
balance of the 1.4 volt. or 0.7 volt. is 
across R2. The fixed emitter current. in 
milliamps, is 0.7/R2. The collector cur- 
rent is just about equal to the emitter cur- 
rent of Q3 and the collector and emitter 
currents do not fluctuate to any degree. 
The collector current is applied to the 
Zener diode and base of Q2. Resistor R2 
is selected to set the current at the desired 
level. 

In the event that a short is placed acci- 
dentally across RI , excess current will 
flow through Ql. which is likely to de- 
stroy the device. The circuit around Q4 
performs the function of protecting QI in 
the event of a short. 

Transistor Q4 is turned off when the 
current flow through the circuit is at its 
normal level. It remains off until the cur- 
rent flowing through R4. which is also the 
current through the load. is sufficient to 
develop about 1.4 volts across the resistor. 
Notice in Fig. 6 that Q4's collector is 

UNREGULATED 
DC 

FIG. 6 -THE BASIC SERIES regulator circuit can be improved by using a Darlington pair in place of 01 
and adding a constant -current source. 
FIG.6-THE BASIC SERIES regulator circuit can be improved by using a Darlington pair in place of Q1
and adding a constant-current source.
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that the proper current is available at the
base of QI to keep it turned on and out of
saturation at all times.

Several improvements can be made in
the circuit shown in Fig. 5-a. Those are
shown in Fig. 6 .

In order to achieve good regulation, the
Zener diode should see a high impedance.
In Fig. 5-a it sees an impedance equal to
RL multiplied by the beta of QI. To in­
crease the impedance, a Darlington cir­
cuit can be used rather than an individ ual
pass transistor. Such a Darlington pair is
shown in Fig. 6 as QI and Q2 . The imped­
ance seen by 0 I in that circuit is essen­
tially the product of the betas ofthe two
transistors multiplied by RL .

To further improve regulation, a con­
stant current should be applied to 01 and
to the base-emitter circ uits of the series
transistors. The circuit around Q3 estab­
lishes that constant current. Current flows
through 0 3, 0 4 , and Rl due to the voltage
from the unregulated DC supply. The volt­
age across the two forward-biased diodes,
0 3 and 0 4, is relatively fixed at 1.4 volts
(0.7 volt across each diode). That voltage
is between the upper end of R2 and the
base of Q3. Because the base-emitter
junction of Q3 is turned on at 0 .7 volt, the
balance of the 1.4 volt , or 0 .7 volt, is
across R2. The fixed emitter current, in
milliamps, is 0 .7/R2. The collector cur­
rent is just about equal to the emitter cur­
rent of Q3 and the collector and emitter
currents do not fluctuate to any degree .
The collector curre nt is app lied to the
Zener diode and base of Q2. Resistor R2
is selected to set the current at the desired
level.

In the event that a short is placed acci­
dentally across RI.' excess current will
flow through QI , which is likely to de­
stroy the device . The circuit around Q4
performs the function of protecting Ql in
the event of a short.

Transistor Q4 is turned off when the
current flow through the circuit is at its
normal level. It remains off until the cur­
rent flowing through R4, which is also the
current through the load, is sufficient to
develop about 1.4 volts across the resistor.
Notice in Fig . 6 that Q4's collector is

R2

03

04

b

01

UNREGULATED
DC

UNREGULATED
DC

Rl
Ql

DI which causes a fixed voltage to be
developed across 01. In Fig. 5-a, current
flowing through RI also flows through the
base-emitter junction of QI. A fixed volt­
age, about 0. 6 or 0 .7 volt, is developed
across this junction, turnin g on QI. The .
voltage between the emitter of QI and
ground , or across RL , is about 0 .7 volt
plus the voltage across 01. That fixed
voltage is across RL regardless of supply­
voltage or load variations.

In th at circu it , littl e current flows
through the Zener diode . What does flow
is limited to safe values by RI . The current
that is supplied to RL flows through QI. If
the required load curre nt is high , QI
should be rated adequately and mounted
on a heat sink. Circuit components must
be chose n so that the transistor is not in
saturation at any time.

The regul ated output-voltage can be
varied by simply placing a potentiometer
across the Zener diode and connecting its
wiper; rather than the cathode of D1, to
the base of QI. That is shown in Fig. 5-b .
Now, the voltage across RL is the sum of
the voltages between the wiper of the po­
tentiometer and ground, which is the volt­
age between the base and emitter of the
transistor. Resistor RI must be selected so

FIG. 5-SERIES REGULATOR CIRCUITS. The
one in a provides a fixed voltage while the out­
put from the one in b can be varied using R2.

Regulated power supplies
Throughout the disc ussion, it was as­

sumed that the line voltage is fixed at 117­
volts AC and that the load does not change
in resistance but remains a constant RL . If
anyone assumes that to be a realistic con­
dition, then he is living in a dream world .
Line voltage fluctuates from minute to
minute . Over time it can vary ± 10% or
more. During periods of extremely heavy
usage , power compa nies have been
known to greatly reduce voltage levels.

As for the load, it is seldom a fixed
resistor. If the supply is feeding an audio,
RF, or electroni c-switching circuit, the
load impedance varies, sometimes from
instant- to-i nstan t , with the sig na l or
switch current fed to it.

A fixed, stable voltage is frequently
required when powering an electronic cir­
cuit. That constant voltage is not present
when there are either supply-voltage or
load variations. As we discussed earlier in
this series, a filled voltage developed
across a Zener diode can be used to stabil­
ize the voltage across a load if the Zener is
placed across that component or circuit.
That is fine where low curre nts are in­
volved . But when large quantities of cur­
rent must flow through the load , the Zener
diode can seldom be used economically
as the sole regulating device for the cir­
cuit. Series , parallel , and feedback cir­
cuits using Zener diodes along with one
or more transistors have been developed
as pract ical regulators .

Series regulators
In the series-regulator circuit, DC cur­

rent flows from the unregulated portion of
the DC power supply through a transistor
to the load. If the circuits are like the ones
shown in Fig. 5, the voltage across the
load is regulated . In both of those circuits ,
current flows through RI and Zener diode

its, first measure the cold resistance of one
winding while noting the ambient tem­
perature in "C. Refer to that as Rc ' the
cold resis tance . Then apply power to the
transformer while its output is loaded as it
would be normally. Be sure that all en­
vironmenta l factors (ambient tempera­
ture , etc .) are what they would be under
normal operating conditions and run the
transform er for eight hours. After that
time , remove the power from the circuit.
Immediately after removing the power,
check-the hot resis tance , RH , of the wind­
ing. Be sure that nothing is connected
across this winding . The temperature rise
of the transformer, in "C is:

~T = 254(R
H;:C)

Add the value you get for 11T to Rc . If the
total exceeds 90°C you should start to be
concerned . If it exceeds 105°C, then the
transformer is overheating and a different
transformer should be used in the circuit.

69

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


70 

connected to the junction of Q2. Q3. and 
DI. When Q4 is on. it draws the bulk of 
the current from Q3 so that insufficient 
current remains to fully turn on the base - 

emitter junctions of QI and Q2. That also 
reduces QI's collector current. Thus. less 

power is dissipated by QI, preventing it 
from being destroyed due to the presence 
of an excessively heavy load. 

Parallel regulators 
There are two types of parallel regulator 

circuits-one supplying a voltage that is 

only slightly lower than the breakdown 
voltage of the Zener diode used in the 

circuit. and one supplying a voltage that is 

considerably higher than that of the di- 
ode. Both are shown in Fig. 7. 

In Fig. 7 -a. current flows through RI, 
DI. and the base -emitter junction of Ql. 
Fixed voltages are developed across DI 
and the base- emitter junction of Ql. The 
sum of those two voltages is the regulated 
voltage applied across RL. 

In Fig. 7 -b. current flows through RI. 
R2. the base -emitter junction of transistor 
Ql. and Zener diode DI. A fixed voltage 
is developed between the emitter and col- 
lector of Ql. The circuit's regulated out- 
put. VR. which is across RL, is equal to 
the sum of the Zener voltage. V. and the 

voltage developed across Ql. It can be 

shown that that is equal to: 

V2(R2 
- R3 

R 
Resistor R4 is critical in and must be 

selected by trial and error. That resistor 
shoula be selected for the minimum varia- 
tion cif voltage across RI- as the unregu- 
lated input voltage is varied from its 
minimum to its maximum. 

Performance can be improved by using 
Darlington pairs rather than individual 
transistors and by replacing RI with a 

constant -current source. 

Feedback regulators 
A commonly used series regulator -cir- 

cuit using feedback is shown in Fig. 8. 

Current from R2 flows into both the 
collector of Q3 and the base of Q2. Be- 
cause of DI. the emitter of Q3 is at a fixed 
voltage with respect to ground. Note that 
the regulated voltage is across RL as well 
as across R3 so that R3 can be used to 
adjust the voltage across RL. 

Should voltage VR across RL increase 
above the desired level. the voltage at the 
base of Q3 rises. That transistor conducts 
more heavily than when VR was at its 
proper level. The base of Q3 is then more 
positive with respect to its emitter than it 
was when the level of VR was correct. 
That causes the transistor to draw more 
current than it did before from R2. reduc- 
ing the amount of current previously 
available for the base of Q2. Because cur- 
rent through Q2. and consequently the 

current through QI. are reduced, less cur- 
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FIG. 7- PARALLEL REGULATOR CIRCUITS. 
The output from a is 0.7 volt above the Zener 
breakdown voltage; the output from b consid- 
erably higher. 
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FIG. 8-THIS REGULATOR circuit uses feed- 
back. 

inverting input of the op -amp. The output 
from the op -amp is passed on to QI. The 
voltage at the emitter of Ql. which is close 
to the voltage at the output of the op -amp, 
is fed back through RE to the inverting 
input terminal of the op amp. That invert- 
ing input is connected to ground through 
R1 N. The voltage at the inverting input. 
and at the emitter of Q1, is equal to the 
voltage at the non -inverting input multi- 
plied by I + (RFJRIN). The output voltage 
is therefore fixed by the voltage across D1, 
the setting of R2. and the ratio of resistors 
RI. and RIN at the inverting input. 

In Fig. 8 we've added a circuit to pro- 
tect against damage in the event there is a 

demand for excessive current from the 
regulator. Excess current flow can not 
only damage a transistor. but can destroy 
an op -amp. and consequently an IC. Tran- 
sistor Q2 is in the IC to protect it from 
being damaged. When excess current 
flows. sufficient voltage is developed 
across R3 to turn on Q2. When turned on, 
the base- collector circuit of Q2 is across 
the base- emitter circuit of Ql, preventing 
it from conducting excess current. 

Crowbar circuits 
A crowbar circuit is used to prevent 

damage to a regulated power supply in the 
event a high voltage is applied across the 
load. In the arrangement shown in Fig. 
10. the inverting input of the op -amp is 

fixed at the breakdown voltage of DI. Re- 

sistors R2 and R3 are selected so that with 
normal voltage across R1. the voltage at 

the non -inverting input of the op -amp is 

I- 

I 
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FIG. 9- REGULATOR CIRCUITS are commonly found in IC form. The circuitry within the dashed box is 

usually contained in the IC. 

rent than before remains for RL. 
In the opposite condition. when the 

voltage across R3 and RI is below the 
desired fixed level. less current flows 
through Q3. More current is now avail- 
able to flow through Q2 and QI, rebuild- 
ing the output voltage to its desired level. 

IC regulators 
Figure 9 shows a typical IC regulator 

and some of its surrounding circuitry: the 
part of the circuit enclosed by the dashed 
box is usually pan of the IC. 

A fixed voltage is developed across Dl. 
A portion of that voltage. as set by R2, is 
applied as a reference voltage to the non- 

less than the voltage at the inverting input 
and the output from the op -amp is nega- 
tive. The gate of SCRI is then also nega- 
tive with respect to its cathode so that the 
SCR remains off. 

When a high voltage is applied across 
RI , the voltage across DI and at the inver- 
ting input of the op -amp. remain fixed. 
But the voltage at the non -inverting input 
increases. Divider resistors R2 and R3 
should be selected so that the voltage at 

the non- inverting input exceeds that at the 
inverting input when a high voltage from 
an external source is applied across RI . 

When such a high voltage is across R1 the 
continued on page 101 

FIG.9-REGULATOR CIRCUITS are commonly found In ICform. The ci rcuitr y with in the dashed box is
usually contained in the IC.

R3

--------,
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I
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less than the voltage at the inverting input
and the output from the op-amp is nega­
tive. The gate of SCRI is then also nega­
tive with respect to its cathode so that the
SCR remains off.

When a high voltage is applied across
RL , the voltageacross DI and at the inver­
ting input of the op-amp, remain fixed.
But the voltage at the non-inverting input
increases. Divider resistors R2 and R3
should be selected so that the voltage at
the non-inverting input exceeds that at the
inverting input when a high voltage from
an external source is applied across RL .

When such a high voltage is across RL the
continued 0 11 page 101

Crowbar circuits
A crowbar circuit is used to prevent

damage to a regulated power supply in the
event a high voltage is applied across the
load. In the arrangement shown in Fig.
10. the inverting input of the op-amp is
fixedat the breakdown voltage of OJ. Re­
sistors R2 and R3 are selected so that with
normal voltage across RL , the voltage at
the non-inverting input of the op-amp is

inverting input of the op-amp, The output
from the op-amp is passed on to QJ. The
voltageat the emitter of QI, which isclose
to the voltageat the output of the op-amp,
is fed back through RF to the inverting
input terminal of the op amp. That invert­
ing input is connected to ground through
R1N . The voltage at the inverting input,
and at the emitter of Ql, is equal to the
voltage at the non-inverting input multi­
plied by I + (RF/R1N). The output voltage
is thereforefixed by the voltage across 0 I,
the setting of R2. and the ratio of resistors
RF and R1N at the inverting input.

In Fig. 8 we've added a circuit to pro­
tect against damage in the event there is a
demand for excessive current from the
regulator. Excess current flow can not
only damage a transistor, but can destroy
an op-amp, and consequently an l'C. Tran­
sistor Q2 is in the IC to protect it from
being damaged . When excess current
flows , suffic ient voltage is developed
across R3 to turn on Q2. When turned on,
the base-collector circuit of Q2 is across
the base-emitter circuit of QI , preventing
it from conducting excess current.

Rl

r---

I
I
I
I
I

i ""' t _ Q2 -;.-_ -+ RL ·
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Rl
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rent than before remains for RL .

In the opposite condition , when the
voltage across R3 and RL is below the
desired fixed level. less current flows
through Q3. More current is now avail­
able to flow through Q2 and QI, rebuild­
ing the output voltage to its desired level.

IC regulators
Figure 9 shows a typical IC regulator

and some of its surrounding circuitry; the
part of the circuit enclosed by the dashed
box is usually part of the Ie.

A fixed voltage is developed across OJ.
A portion of that voltage, as set by R2, is
applied as a reference voltage to the non-

FIG. 7-PARALLEL REGULATOR CIRCUITS.
The output from a Is 0.7 volt above the Zener
breakdown voltage; the output from b Is consid­
erably higher.

FIG. 8-THIS REGULATOR circu it uses feed ­
back.

connected to the junction of Q2, Q3. and
OJ. When Q4 is on, it draws the bulk of
the current from Q3 so that insufficient
current remains to fully turn on the base­
emitter junctions ofQ l and Q2. That also
reduces Qls collector current. Thus, less
power is dissipated by Q!. preventing it
from being destroyed due to the presence
of an excessively heavy load.

Parallel regulators
There are two typesof parallel regulator

circuits--one supplying a voltage that is
only slightly lower than the breakdown
voltage of the Zener diode used in the
circuit. and one supplying a voltage that is
considerably higher than that of the di­
ode. Both are shown in Fig. 7.

In Fig. 7-a. current flows through RI ,
D!. and the base-emitter junction of QJ.
Fixed voltages are developed across 01
and the base-emitter junction of QJ. The
sum of those two voltages is the regulated
voltage applied across RL .

In Fig. 7-b. current flows through R!.
R2. the base-emitter junction of transistor
Q!. and Zener diode OJ. A fixed voltage
is developed between the emitter and col­
lector of QJ. The circuit's regulated out­
put. YR ' which is across RL , is equal to
the sum of the Zener voltage, Vz' and the
voltage developed across QJ. It can be
shown that that voltage is equal to:

(
R2 + R3 )V2 - - -

R3 '

Resistor R4 is critical in and must be
selected by trial and error. That resistor
should be selected for the minimum varia­
tion of voltage across RL as the unregu­
lated inpu t voltage is varied from its
minimum to its maximum.

Performance can be improved by using
Darlington pairs rather than individual
transistors and by replacing Rl with a
constant-current source.

Feedback regulators
A commonly used series regulator-cir­

cuit using feedback is shown in Fig. 8.
Current from R2 flows into both the

collector of Q3 and the base of Q2. Be­
cause of 0 I. the emitter of Q3 is at a fixed
voltage with respect to ground. Note that
the regulated voltage is across RL as well
as across R3 so that R3 can be used to
adjust the voltage across RL'

Should voltage VR across RL increase
above the desired level, the voltage at the
base of Q3 rises. That transistor conducts
more heavily than when VR was at its

(J) proper level. The base of Q3 is then more
U positive with respect to its emitter than it
Zo was when the level of VR was correct.
g: That causes the transistor to draw more
~ current than it did before from R2, reduc-
uJ ing the amount of current previously
6 available for the base of Q2. Because cur-
Ci rent through Q2. and consequently the
C!? current through Q!. are reduced, less cur-
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Compatibility 

FIG. 1- BEFORE YOU BUY an accessory board for your computer, try to 
see It In action and make sure that It won't conflict with other boards you 
have Installed in your computer. 

THE BIG QUESTION THESE DAYS. AFTER YOU UNPACK YOUR 

computer, is not "Will it work ?" or "What can I do with it ?" 
but "Will it work with all the other stuff I bought to go along 
with it ?" 

If all your equipment -let's say your computer, printer. and 
disk drives -as well as your software came from the same 
manufacturer. everything should have been designed so there 
would be no conflicts, and you should be merrily on your way in 
no time at all to whatever it is you are going to do with your 
computer. 

If, on the other hand, you decided that you liked the features 
of the "Brand Y" printer over those of the printer available from 
the manufacturer of your "Brand X" computer. you may find 
that the two refuse to communicate with each other, despite 
claims from both sides about their supposed compatibility. 

Similarly, you may find that the word -processing software 
you bought by mail order: a) generates a display too wide for 
your video screen, b)won't output to your printer. or c) won't 
even run on your computer! 

After you've asked the big question -Why ?-the next ques- 
tion should be "What did I do wrong -and how can I avoid 
doing it again." What follows will, we hope, guide you in 
selecting a computer system all of whose parts will work 
together smoothly and without giving you cause to regret your 
investment. 

Compatibility 
If one piece of equipment is described as being compatible 

with another. that is usually taken to mean that the two will work 
together without problems. In the world of computers, however, 
that is not always the case. 

Consider, for instance, the case of a computer with a 

"Centronics- type" printer port and a printer from another 
manufacturer that is "Centronics compatible." Centronics, a 

pioneer in microcomputer printers, uses a parallel interface 
where each specific line brought out for connection to the 
computer serves a specific function and, if there are timing 
requirements, as is the case with the strobe lines, the characteris- 
tics of the timing pulses are strictly defined. Centronics also uses 
a special connector on its printer cables. All Centronics printers 
use the same scheme. 

DìJItkrü 

rtqw 
Compatibility and 

Standards 

With so many different 
computers, peripherals, and 
types of software to choose 
from, how can you be sure 

of putting together a system 
in which everything will work 

together? 
ABE ISAACS 

Centronics, however, does not manufacture computers-or 
other printer brands. If a computer manufacturer claims that the 
parallel printer port on his computer is Centronics -compatible. 
you would assume that he has carefully studied Centronics own 
specifications and matched his device to them. That is frequent- 
ly not the case. There are a number of possibilities. 

His timing could be different from that specified by Centro- 
nics, which would cause the printer to print "garbage," if, 
indeed. it printed anything at all. His pinout -the way this 
functions of the various lines are assigned to the pins of a 

connector -may he different from Centronics'. Again, more 
garbage. or nothing at all. He may not use a Centronics -type 
connector. In fact. the closest that some Centronics -compatible 
interfaces may come to being Centronics compatible is the fact 
that they are parallel rather than serial! 

In the world of microcomputers -a world that is splintered 
into a large number of so- called standards, each of which is 
considered by its proponents to be the best -true compatibility 
is something more often dreamed of than accomplished. 

A few standards really do exist in the industry: the RS -232 
serial communications protocol (along with a frequently 
adhered to definition of which line is used for which purpose), 
the S -100/IEEE -696 bus used in a number of "serious" comput- 
ers, the IBM 3740 format for single- sided. single -density eight - 
inch floppy disks, the CP /M operating system. and a few others. 

Unfortunately, while those standards have been defined, they 
are not always adhered to. Add to that fact all the other 
"standards" -many of which are used by only one 
manufacturer -and you have a situation best described 
as...chaotic. 

Our advice to the innocent is: Never believe anything you're 
told or that you read! No matter how "standard" something is 
claimed to be. or how compatible it is supposed to be with 
something else, don't believe that's the case unless you actually 
see proof of it for yourself. 

Hardware 
Fortunately, hardware compatibility is not a big problem 

these days. If you buy an I/O ( /input/Output) or memory board 
(see Fig. I) that's claimed to work in an Apple or IBM compu- 
ter, it probably will. 

Compatibility

AG. 1-BEFORE YOU BUY an accessory board for your computer, try to
see It In action and make sure that It won't conflict with other boards you
have Installed In your computer.
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ruE BIG QUESTION THESE DAYS, AFfER YOU UNPACK YOUE,

computer, is not "Will it work?" or " What can I do with it?"
but "Will it work with all the other stuff I bought to go along
with it?"

If all your equipment-let's say your computer , printer , and
disk drives-as well as your software came from the same
manufacturer, everything should have been designed so there
would be no conflicts, and you should be merrily on your way in
no time at all to whatever it is you are going to do with your
computer.

If, on the other hand, you decided that you liked the features
of the' 'Brand Y" printer over those of the printer available from
the manufacturer of your " Brand X" computer , you may find
that the two refuse to communicate with each other, despite
claims from both sides about their supposed compatibility.

Similarly, you may find that the word-processing software
you bought by mail order: a) generates a display too wide for
your video screen, b)won't output to your printer, or c) won' t
even run on your computer!

After you' ve asked the big question-Why?-the next ques­
tion should be "What did I do wrong-and how can I avoid
doing it again." What follows will, we hope, guide you in
selecting a computer system all of whose parts will work
together smoothly and without giving you cause to regret your
investment.

Compatibility
If one piece of equipment is described as being compatible

with another, that is usually taken to mean that the two will work
together without problems. In the world of computers, however,
that is not always the case.

Consider , for instance, the case of a computer with a
" Centronics-type" printer port and a printer from another
manufacturer that is " Centronics compatible." Centronics, a
pioneer in microcomputer printers, uses a parallel interface
where each specific line brought out for. connection to the
computer serves a specific function and, if there are timing
requirements, as is the case with the strobe lines, the characteris­
tics of the timing pulses are strictly defined. Centronics also uses
a special connector on its printer cables. All Centronics printers
use the same scheme.

Centronics, however, does not manufacture computers-c-or
other printer brands. If a computer manufacturer claims that the
parallel printer port on his computer is Centronics-compatible,
you would assume that he has carefully studied Centronics own
specifications and matched his device to them. That is frequent­
ly not the case. There are a number of possibilities.

His timing could be different from that specified by Centro­
nics, which would cause the printer to print " garbage, " if,
indeed, it printed anything at all. His pinout-the way the
functions of the various lines are assigned to the pins of a
connector-may be different from Centronics' . Again, more
garbage, or nothing at all. He may not use a Centronics-type
connector . In fact, the closest that some Centronics-compatible
interfaces may come to being Centronics compatible is the fact
that they are parallel rather than serial!

In the world of microcomputers-a world that is splintered
into a large number of so-called standards, each of which is
considered by its .proponents to be the best-true compatibility
is something more often dreamed of than accomplished.

A few standards really do exist in the industry: the RS-232
serial communications protocol (along with a frequently
adhered to definition of which line is used for which purpose),
the S-100/IEEE-696 bus used in a number of "serious" comput­
ers, the IBM 3740 format for single-sided, single-density eight­
inch floppy disks, the CP/M operating system, and a few others.

Unfortunately, while those standards have been defined, they
are not always adhered to . Add to that fact all the other
, . sta ndards" -many of wh ich are used by only one
manufacturer-and you have a situation best descr ibed
as.. .chaotic.

Our advice to the innocent is: Never believe anything you're
told or that you read! No matter how "standard" something is
claimed to be, or how compatible it is supposed to be with
something else, don't believe that' s the case unless you actually
see proof of it for yourself.

Hardware
Fortunately, hardware compatibility is not a big problem

these days. If you buy an I/O (IinpuUOutput) or memory board
(see Fig. I) that' s claimed to work in an Apple or IBM compu­
ter, it probably will.
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Of course, there may be a requirement that the board reside in 
a particular slot (receptacle) in the computer. Be sure that that 
you don't require that slot for something else. Also. make sure 
that the memory space that the board occupies, if it requires a 

memory location, doesn't conflict with the memory require- 
ments of other hardware -or software-you may be using. 

How can you be sure that one piece of equipment will work 
with another? You can't, at least not from the manufacturer's or 
vendor's descriptions. The only guaranteed way to know 
whether board "Y" will work in computer "X" is to see that 
board in action for yourself in the computer in question. Then, 
and only then, can you begin to feel safe about buying it for 
yourself. Don't forget though, that you may own a board "Z" 
that can upset the applecart. If at all possible, find a vendor who 
can show you the piece of equipment you're interested in actual- 
ly working in an exact duplicate of your own system. 

One of the big hardware "gotcha's" (as in "Aha! Got ya! ") 
is connectors and cables. In the first place, be aware that many 
items that require cables, such as disk drives and printers, are 
frequently sold without them. Make sure when you place your 
order that all the cables required to use a device are either 
included in the purchase price. or are available optionally. If 
they are options, find out exactly what you need, and order it 
with the equipment. 

Do not assume that a salesperson knows what type of cables 
you require. Spell it out. Indicate that you have a Brand -X 
computer (and add. if necessary, that the cable will be connected 
to a Brand -Y board within the computer). Tell him how long the 
cable has to be. And, if there are any "funny" connectors 
involved, give him that information, too. 

Disks 
Floppy disks come in two diameters: 8- inches and 51/4- inches. 

(There's batch of under -4 -inch disks coming over the horizon, 
but until they start to show up in force. and a "standard" is 
established -there are at least three different sizes being offered 
for sale -don't worry about them.) That really doesn't present 
much of a problem when you have to go out and buy disks -if 
there's any doubt in your mind as to what size your system 
needs, use a ruler. 

The fun begins when we start looking at how the disks are set 
up for sectoring. (Sectoring is the process that divides the 
surface of the disk into small -usually 128- byte -sections that 
the computer can easily keep track of). Disks can be hard 
sectored or soft sectored. Examples of both types can be seen in 
Fig. 2. 

All floppy disks have an index hole. That hole tells the 
computer when the rotating disk has come full circle and in- 
dicates the beginning of the first sector on it. That is the only 
hole found in soft -sectored disks (a soft -sectored disk is shown 
in Fig. 2 -a). The actual sectoring is performed by the computer 
when the disk is formatted (a process we'll mention briefly 
below). Perhaps because the operation is performed by soft- 
ware, those single -hole disks are referred to as soft sectored. 

Hard -sectored disks, however, in addition to having an index 
hole, have sector holes that serve to indicate where the sectors 
begin. The term "hard sectored" may have originated because 
the sector determination is done by hardware. As can be seen 
from Fig. 2 -b, there are several types of hard -sectored disks. 
Eight -inch ones have 32 sector holes, but 51/4-inch hard -sectored 
floppies can have either 10 or 16 holes. It is important for you to 
know which type of disk your system requires, because if you try 
to use the wrong one. it just won't work. 

Fortunately, with a few exceptions, most systems these days 
use soft -sectored disks. Sometimes you have the choice of 
buying blank floppies formatted or unformatted. Formatting 
determines the number of tracks on the surface of the disk -sort 
of like the grooves on phonograph records -that will be used for 
writing and reading data. (In the case of soft -sectored disks, it 
also performs the sectoring operation). Since your computer will 
undoubtedly come with a program that formats blank disks, your 
best bet is to buy unformatted ones. Not only can you save a little 

no 

no 
o 

FIG. 2 -A SOFT -SECTORED disk, shown In a. has a single index hole. 
However, the number of sector holes in a hard -sectored disk varies. 
Shown in b is a hard -sectored 13-inch disk with 32 sector holes. a 5' . disk 
with 10 sector holes and another with 16 sector holes. 

money, but, by having your computer do the formatting job to its 
own specifications, you will always get what you need. 

You should also know whether your computer uses single - 
sided or double -sided disks, and whether it can record (and read) 
both single- and double- density disks, or single- density ones 
only. Double- sided. and double- density. disks both have twice 
the capacity of their single -sided or single- density counterparts. 
A disk that is both double -sided and double- density will have 
four times the capacity of a single- sided, single- density one. 

A computer that can make use of the higher- capacity media 
can almost always use the simpler ones, but the reverse is not 
true. A double -sided disk will be of no use in a single -sided 
drive. In fact, it may not work at all! And, while a blank disk 
that's certified for double density recording will work in a 

single- density drive, it's a waste of money. It's alright to spend 
money for high -quality disks, but it's ridiculous to waste it on 
features you can't use. 

Software compatibility 
Assuming that you have not encountered any hardware prob- 

lems, or that you have overcome the ones you have run into, you 
are are now ready to face the question of software compatibility. 
That is -will a particular program work with your system? 
There are both hardware and software aspects to the problem. 
and they sometimes tend to overlap. Bear with us, though, and 
we'll try to make things clear. 

The first obstacle we'll deal with concerns machine de- 
pendency, and it, too. can be broken down into two parts. The 
first has to do with the type of microprocessor used by the 
computer. There are several different microprocessors used in 
personal computers-among them the Z80, 6502, and 8088 - 
and not one of them is directly compatible with any of the others! 
A program written for a computer like the IBM PC, which uses 
an 8088, will not work at all on a computer like the TRS -80 
Model IV, which uses a Z80, or on the Apple Ile, which uses a 

6502. While there are a few exceptions (programs written for-he 
8080 microprocessor will run on a Z80, for instance; the reverse, 
however, is not necessarily the case), it is safe to assume that if a 

program does not specifically indicate that it is intended for use 
on the type of computer you own, it will not run. 

CP /M software (see the article on the CP/M operating system 
in last month's Radio -Electronics and the discussion of CP /M 
below) will run both on computers using 8080's and Z80's. That 
is. most of it will. Some of it is written using Z80 instructions 
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Of course, there may be a requirement that the board reside in
a particular slot (receptacle) in the computer. Be sure that that
you don't require that slot for something else . Also, make sure
that the memory space that the board occupies, if it requires a
memory location , doesn 't conflict with the memory require­
ments of other hardware---or software- you may be using.

How can you be sure that one piece of equipment will work
with another? You can 't, at least not from the manufacturer ' s or
vendor's descriptions . The only guaranteed way to know
whether board "Y" will work in computer " X" is to see that
board in action for yourself in the computer in question. Then ,
and only then, can you begin to feel safe about buying it for
yourself. Don't forget though , that you may own a board " Z"
that can upset the applecart . If at all possible, find a vendor who
can show you the piece of equipment you're interested in actual­
ly working in an exact duplicate of your own system.

One of the big hardware "gotcha's" (as in " Aha! Got ya!")
is connectors and cables. In the first place, be aware that many
items that require cables, such as disk drives and printers , are
frequently sold without them. Make sure when you place your
order that all the cables required to use a device are either
included in the purchase price, or are available optionally. If
they are options, find out exactly what you need, and order it
with the equipment.

Do not assume that a salesperson knows what type of cables
you require. Spell it out. Indicate that you have a Brand-X
computer (and add, if necessary , that the cable will be connected
to a Brand-Y board within the computer) . Tell him how long the
cable has to be. And , if there are any "funny" connectors
involved, give him that information, too.

Disks
Floppy disks come in two diameters : 8-inches and 5V4-inches .

(There ' s batch of under-a- inch disks coming over the horizon ,
but until they start to show up in force , and a "standard" is
established-s-there are at least three different sizes being offered
for sale--don' t worry about them. ) That really doesn't present
much of a problem when you have to go out and buy disks-if
there's any doubt in your mind as to what size your system
needs, use a ruler .

The fun begins when we start looking at how the disks are set
up for sectoring. (Sectoring is the process that divides the
surface of the disk into small-usually 128-byte-sections that
the computer can easily keep track ot) . Disks can be hard
sectored or soft sectored. Examples of both types can be seen in
Fig. 2.

All floppy disks have an index hole. That hole tells the
computer when the rotating disk has come full circle and in­
dicates the beginning of the first sector on it. That is the only
hole found in soft-sectored disks (a soft-sectored disk is shown
in Fig. 2-a) . The actual sectoring is performed by the computer
when the disk is formatted (a process we' ll mention briefly
below). Perhaps because the operation is performed by soft­
ware, those single-hole disks are referred to as soft sectored.

Hard-sectored disks, however, in addition to having an index
hole, have sector holes that serve to indicate where the sectors
begin. The term " hard sectored " may have originated because
the sector determination is done by hardware . As can be seen
from Fig. 2-b, there are several types of hard-sectored disks.
Eight-inch ones have 32 sector holes, but 5V4-inch hard-sectored
floppies can have either 10 or 16 holes. It is important for you to
know which type of disk your system requires, because if you try
to use the wrong one, it just won' t work.

Fortunately, with a few exceptions, most systems these days
use soft-sectored disks. Sometimes you have the choice of
buying blank floppies formatted or unformatted. Formatting
determines the number of tracks on the surface of the disk-sort
oflike the grooves on phonograph records-a-that will be used for
writing and reading data. (In the case of soft-sectored disks, it
also performs the sectoring operation). Since your computer will
undoubtedly come with a program that formats blank disks, your
best bet is to buy unformatted ones. Not only can you save a little

FIG. 2-A SOFT-SECTORED disk, shown In e, has a single Index hole.
However, the number 01 sector holes In a hard-sectored disk varies.
Shown In b Is a hard-sectored 8-lnch disk with 32 sector holes, a 5'h disk
with 10 sector holes and another with 16 sector holes. .

money, but , by having your computer do the formatting job to its
own specifications, you will always get what you need.

You should also know whether your computer uses single­
sided or double-sided disks, and whether it can record (and read)
both single- and double-density disks , or single-density ones
only. Double-sided, and double-density , disks both have twice
the capacity oftheir single-sided or single-density counterparts.
A disk that is both double-sided and double-density will have
four times the capacity of a single-sided, single-density one.

A computer that can make use of the higher-capacity media
can almost always use the simpler ones, but the reverse is not
true. A double-sided disk will be of no use in a single-sided
drive. In fact , it may not work at all! And, while a blank disk
that' s certified for double density recording will work in a
single-density drive , it' s a waste of money. It' s alright to spend
money for high-quality disks, but it's ridiculous to waste it on
features you can't use.

Software compatibility
Assuming that you have not encountered any hardware prob­

lems, or that you have overcome the ones you have run into, you
are are now'ready to face the question of software compatibility.
That is-will a particular program work with your system?
There are both hardware and software aspects to the problem,
and they sometimes tend to overlap. Bear with us, though, and
we'll try to make things clear .

The first obstacle we' ll deal with concerns machine de­
pendency , and it, too, can be broken down into two parts. The
first has to do with the type of microprocessor used by the
computer. There are several different microprocessors used in
personal computers-among them the Z80, 6502, and 8088­
and not one of them is directly compatible with any ofthe others!
A program written for a computer like the IBM PC, which uses
an 8088, will not work at all on a computer like the TRS-80
Model IV, which uses a Z80, or on the App le lIe , which uses a
6502. While there are a few exceptions (programs written for'the
8080 microprocessor will run on a Z80 , for instance; the reverse,
however , is not necessarily the case), it is safe to assume that if a
program does not specifically indicate that it is intended for use
on the type of computer you own, it will not run.

CP/M software (see the article on the CP/M operating system
in last month's Radio-Electronics and the discussion of CP/M
below) will run both on computers using 8080's and Z80's. That
is. most of it will. Some of it is written using Z80 instructions
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that the 8080 can't understand...and the ads don't always advise 
you of the fact. If you're not sure whether a program will work 
with your computer, ask! Better yet. get someone to show it to 
you running on a system like yours. 

The second part of the machine -dependency problem has to 
do with the computer's physical configuration -particularly the 
way its display is set up. As an example, let's consider a TRS -80 
Model III and another Z80 -based computer. But. while the 
keyboard and video screen of the TRS -80 are an integral part of 
the computer, the other computer uses a separate terminal con- 
nected to it through an RS -232 serial communications port. 

What's the difference between the two? First, the TRS -80 
uses what's called a memory- mapped display -every one of the 
1024 .individual locations on its 64 x 16 display has a corre- 
sponding byte of memory allocated to it. That means that you 
can make characters or graphics symbols show up in any one of 
those locations by putting data directly into the corresponding 
memory address. 

You can't do that with an ordinary terminal. It has its own. 
more complex, system for displaying information, one that has 
nothing to do directly with the contents of the computer's 
memory. 

The other big difference is that while the Model Ill's display is 
an array of 64 columns by 16 lines/tost terminals are set up to 
display at least 80 columns by 24 or 25 lines. 

Now imagine that you buy a program with graphics that you 
want to use on both computers. How do you do it? You can't! If 
the program was written for the TRS -80, the method used to 
generate the graphics won't work on the terminal. If, on the 
other hand, it was written for use on an 80- column terminal, the 
lines won't fit on the TRS -80's 64- column screen; they'll break 
at the wrong places, and columns of figures won't line up. 

There's not much you can do about incompatibilities caused 
by machine -dependency except to try to avoid them from the 
start by choosing your hardware and software with great care. 

Machine dependency: software 
The other big computer -compatibility problem stems from 

computers that are supposed to be compatible with other corn - 
puters, and it, too, involves both hardware . -,J software. For 
example, even if a program is stated to be "IBM- compatible," 
and you own an 'IBM clone " -a computer that claims it works 
just like the IBM -there is no guarantee that it will run on your 
system. Why should that be? After all, the displays are the same, 
the disk sizes are the same, even the expansion buses are the 
same. Why shouldn't it work? 

The answer lies in the fact that, while IBM made public many 
specifications of its computer. it did not divulge the full details 
of the operating system contained in its ROM (Read -Only Mem- 
ory). And, while IBM made no fuss over other companies' 
bringing out IBM- compatible memories. 1/0 boards, and the 
like, it would certainly have a fit if someone were to duplicate its 
copyrighted operating system. (That, by the way, is why Apple 
is so upset about the Apple /I look- alikes that are finding their 
way into this country from overseas -the ROM's contained by 
many of those computers are exact duplicates of Apple's own.) 

Much software for the IBM PC depends heavily on what's in 
IBM's ROM's. This is particularly true for graphics. but applies 
to a number of other areas as well. And, since the IBM clones 
can't duplicate IBM's ROM's, a lot of that software doesn't 
work. If you want to buy a program for your IBM clone. make 
sure that you see it running on a machine like yours before you 
commit yourself. 

Another thing to watch out for is programs that imply that they 
will run on a computer like the IBM PC as well as on other 
totally unrelated computers like the TRS -80 family or the Apple 
Il family. Each one of those families, as we mentioned earlier. 
uses a different microprocessor, and none can understand the 
language of the others. 

It's possible that, if a program exists that will allow a compu- 
ter using one disk format to read disks made using another 
format (and such programs do exist), a computer from one 

family will be able to load a program written for another into its 
memory. But that's as far as it will go. A program written for one 
microprocessor will be unintelligible to another. 

The last area of software compatibility -if you still believe in 
such a thing- brings us back to hardware. We briefly discussed 
disk formats earlier, regarding the various types of disks that are 
available. What we didn't mention was the fact that almost every 
computer manufacturer has his own system for recording on the 
disks. A recent look at an ad from a major software distributor 
showed at least 20 different formats available, and there were 
many computers that weren't included in the list. 

Fortunately, you'll probably find your computer on the list of 
some software distributor. In addition, some computers, like the 
Kaypro II, (see Fig. 3) can read disks written in several different 
formats. Once again. don't buy anything unless you know that it 
will work with your system. 

BASIC 
BASIC (Beginner's All- purpose Symbolic Instruction Code) 

has become the de facto high -level microcomputer program- 
ming language. There are plenty of others available -Pascal, C, 
and Pilot, to name a few -but the majority of the high- level- 
language programs around are written in BASIC. 

As you may have guessed, there are almost as many dialects 

FIG. 3 -THE KAYPRO II. shown here, can read several different disk 
formats. 

of BASIC as there are computer manufacturers. That is es- 
pecially true of computers that have BASIC built into their 
ROM's. Those BASIC's are heavily machine- dependent, and a 

program written for one system will not run on another. In- 
terestingly enough, most of those BASIC's have the same ori- 
gin, a company called Microsoft. However. each computer 
manufacturer who contracts with Microsoft to create his BASIC 
also specifies the "peculiarities" of his system (what math 
functions he'll need. what graphics functions he'll want, what 
addresses his display memory occupies, etc. ). It makes for a real 
can of worms, and there's no easy solution. at least for 
"budget" computer systems. 

If you can get a listing of a program you want to run. but it 
doesn't quite fit your BASIC, you may be able to make it work 
by referring to a book called The BASIC Handbook, by David A. 
Lien (Compusoft Publishing, 535 Broadway. El Cajon, CA 
92021). It's an encyclopedia of BASIC statements and, if you 
come across one that is unfamiliar to you (and your computer), 
the book frequently suggests a substitute that may work. 

For CP /M -based systems there are several BASIC's that are 
"standard," and software originators almost always specify 
which BASIC is needed to run their programs. 

that the 8080 can 't understand.. .and the ads don't always advise
you of the fact. If you're not sure whether a program will work
with your computer, ask! Better yet, get someone to show it to
you running on a system like yours.

The second part of the machine-dependency problem has to
do with the computer ' s physical configuration-particularly the
way its display is set up. As an example , let's consider a TRS-80
Model III and another Z80-based computer . But, while the
keyboard and video screen of the TRS-80 are an integral part of
the computer , the other computer uses a separate terminal con­
nected to it through an RS-232 serial communication s port.

What' s the difference between the two? First, the TRS-80
uses what' s called a memory-mapped display-every one ofthe
1024·individuallocations on its 64 X 16 display has a corre­
sponding byte of memory allocated to it. That means that you
can make characters or graphics symbols show up in anyone of
those locations by putting data directly into the corresponding
memory address .

You can't do that with an ordinary terminal. It has its own,
more complex, system for displaying information, one that has
nothing to do directly with the contents of the computer's
memory .

The other big difference is that while theModellII' s display is
an array of 64 columns by 16lines,Ailost terminals are set up to
display at least 80 columns by 24 or 25 lines .

Now imagine that you buy a program with graphics that you
want to use on both computers . How do you do it? You can't! If
the program was written for the TRS-80, the method used to
generate the graphics won't work on the terminal. If, on the
other hand, it was written for use on an 80-column terminal , the
lines won't fit on the TRS-80 's 64-column screen; they'll break
at the wrong places, and columns of figures won 't line up.

There ' s not much you can do about incompatibilities caused
by machine-dependency except to try to avoid them from the
start by choosing your hardware and software with great care.

Machine dependency: software
The other big computer-compatibility problem stems from

computers that are supposed to be compatible with other com­
puters, and it , too, involves both hardware ;...J software. For
example, even if a program is stated to be " IBM-compatible,"
and you own an " IBM clone" -a computer that claims it works
just like the IBM-there is no guarantee that it will run on your
system. Why should that be? After all, the displays are the same,
the disk sizes are the same, even the expansion buses are the
same. Why shouldn't it work?

The answer lies in the fact that , while IBM made public many
specifications of its computer, it did not divulge the full details
of the operating system contained in its ROM (Read-Only Mem­
ory). And , while IBM made no fuss over other companies '
bringing out IBM-compatible memories , I/O boards, and the
like, it would certainly have a fit if someone were to duplicate its
copyrighted operating system . (That, by the way, is why Apple
is so upset about the Apple II look-alikes that are finding their
way into this country from overseas-the ROM' s contained by
many of those computers are exact duplicates of Apple's own. )

Much software for the IBM PC depends heavily on what's in
IBM' s ROM's . This is particularly true for graphics , but applies
to a number of other areas as well. And, since the IBM clones
can't duplicate IBM 's ROM's , a lot of that software doesn 't
work. If you want to buy a program for your IBM clone , make
sure that you see it running on a machine like yours before you
commit yourself.

Another thing to watch out for is programs that imply that they
will run on a computer like the IBM PC as well as on other
totally unrelated computers like the TRS-80 family or the Apple
II family. Each one of those families, as we mentioned earlier ,
uses a different microproce ssor, and none can understand the
language of the others .

It's possible that , if a program exists that will allow a compu­
ter using one disk format to read disks made using another
format (and such programs do exist), a computer from one

family will be able to load a program written for another into its
memory . Butthat's as far as it will go. A program written for one
microprocessor will be unintelligible to another.

The last area of software compatibility-if you still believe in
such a thing-brings us back to hardware. We briefly discussed
disk formats earlier, regarding the various types of disks that are
available . What we didn't mention was the fact that almost every
computer manufacturer has his own system for recording on the
disks. A recent look at an ad from a major software distributor
showed at least 20 different formats available, and there were
many computers that weren 't included in the list.

Fortunately, you'll probably find your computer on the list of
some software distributor. In addition, some computers, like the
Kaypro II, (see Fig. 3) can read disks written in several different
formats. Once again, don't buy anything unless you know that it
will work with your system.

BASIC

BASIC (Beginner's All-purpose Symbolic Instruction Code)
has become the de facto high-level microcomputer program­
ming language . There are plenty of others available-Pascal, C,
and Pilot, to name a few-but the majority of the high-level­
language programs around are written in BASIC.

As you may have guessed, there are almost as many dialects

FIG. 3-THE KAYPRO II, shown here, can read several different disk
formats.

of BASIC as there are computer manufacturers. That is es­
pecially true of computers that have BASIC built into their
ROM's . Those BASIC's are heavily machine-dependent, and a
program written for one system will not run on another. In­
terestingly enough, most of those BASIC's have the same ori­
gin, a company called Microsoft, However, each computer
manufacturer who contracts with Microsoft to create his BASIC
also specifies the "peculiarities" of his system (what math
functions he'll need, what graphics functions he'll want, what
addresses his display memory occupies, etc. ). It makes for a real
can of worms , and there's no easy solution, at least for
"budget" computer systems .

If you can get a listing of a program you want to run, but it
doesn't quite fit your BASIC, you may be able to make it work
by referring to a book called The BASIC Handbook, by David A.
Lien (Compusoft Publishing , 535 Broadway, El Cajon, CA
92021). It's an encyclopedia of BASIC statements and, if you
come across one that is unfamiliar to you (and your computer) ,
the book frequently suggests a substitute that may work.

For CP/M-based systems there are several.BASIC's that are
"standard," and software originators almost always specify
which BASIC is needed to run their programs.
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Disk operating systems 
Every computer that uses disk drives also uses a disk operat- 

ing system, or DOS. It allows the computer to store data on, and 
retrieve it from, the disk. It also provides a number of useful 
facilities, such as the abilities to list a directory of all the tiles 
(programs and collections of data) on the disk. to copy files from 
one disk to another. and to erase files that are no longer needed. 

Almost without exception, DOS's are machine -dependent. 
An Apple DOS will not work with an IBM computer, and 
neither IBM's nor Apple's DOS's will work with, say, one of 
Commodore's computers. 

Most of the time that will not be a problem for you -you'll 
purchase programs that were written to run with your DOS on 
your computer. Lately, though, a number of programs have 
been advertised that would appear to run under the various 
DOS's used by IBM and the companies that make IBM work - 
alikes. 

IBM's DOS is known as PC -DOS or MS -DOS (the "MS" 
stands for "Microsoft" -who else ?). A similar DOS used by 
the Heath/Zenith H /Z - /00 -series computers is called Z -DOS. 
You can be led to believe that the two are compatible, but in a 

number of ways they are not. Again, the problem appears to lie 
in the computers' ROM's. Still, software is advertised that 
would lead you to believe that it can be run on either computer. 
Beware! See the program running before you buy it. In some 
cases you'll find that there are several versions of a program, 
each tailored to a particular computer. Make sure you buy the 
one intended for yours and, if there's any question, don't make 
your purchase until you know it will work for you. 

There are a number of IBM -type systems around, but they 
don't all work like PC's. 

CP /M 

Believe it or not, there is a DOS that is compatible with a large 
number of computers, that has a vast library of programs avail- 
able to run under it, and that is recognized as a standard. It's the 
CP /M operating system that we've mentioned here from time to 
time. 

CP /M stands for Control Program for Microcomputers. 
(Actually, it originally stood for Control Program/Monitor, but 
as its popularity grew, it changed its name.) It will run on any 
computer that uses an 8080, 8085, or Z80 microprocessor. Its 
universality lies in that fact that it does not rely directly on 
ROM -based routines to communicate with the computer or with 
its peripheral devices like printers and terminals. 

Instead, it treats such peripherals as what are known as 

"logical devices." A logical device can be considered to be a 

generalization. In other words, a program running under CP /M 
does not have to be told that you are using a Brand -A terminal 
and a Brand -B printer connected to a Brand -C computer. When 
the time comes for the program to direct its output to your 
printer, it tells CP /M to take care of it. A CP /M -based program 
doesn't care whether you're using a terminal or a memory- 
mapped video display. If the output is to go to a modem con- 
nected to a telephone, CP /M knows how to get the data there- 
such tasks no longer become the responsibility of the program or 
of the computer, and, for that reason, CP /M software is 
transportable -it can be used on any CP /M -based system. 

The CP /M operating system itself must, of course, be tailored 
to your system so that it knows how to communicate with the 
computer and whatever peripherals you may have. That job is 
usually done by the company that supplies the CP /M for your 
system; it may be the manufacturer, or it may be the company 
that sold you the computer. In any case, you hardly ever have to 
worry about setting it up yourself and, once you learn to use it, a 

world of programs of every sort opens itself up to you. 
CP /M is available for just about any computer you can name. 

If the computer doesn't use an 8080, 8085, or Z80, there is 
usually a Z.80 adaptor available for it. Microsoft makes one for 
the Apple // series, and a company called Microlog makes a 

board containing a Z80 for the IBM PC. Several manufacturers 

supply modification kits that allow Radio Shack's Z80 -based 
TRS -80 computers to run CP /M. And, as we'll see. there are 
versions of CP /M for other types of computers, too. 

Different CP /M's 
The original CP /M, which runs on computers using the 8080, 

8085. or Z.80, is known as CP /M version 2.2. (That is the most 
recent version -there was originally a version I.0, and later 
versions 1.4 and 2.0.) It is frequently offered as part of a 

package included in the price of a number of computers. If your 
version bears a number like 2.2I , the last digit refers to the latest 
revision made by the company that supplied you with the CP /M. 
You may also see CP /M 2.2 advertised as CP /M -80. 

Digital Research, the originator and supplier of CP/M , recent- 
ly introduced a CP /M version 3.0, more commonly known as 
CP /M Plus. It is intended for use on large systems, or for the 
serious programmer. In addition to having an on- screen HELP 
function, CP /M Plus also allows you to "stamp" your files with 
the time and date you work on them. It can also address larger 
amounts of memory than CP /M 2.2 and, in the case of floppy 
disks, is faster. 

If you should see CP /M Plus advertised by itself, and not 
already configured for a specific system, don't buy it! Configur- 
ing CP /M Plus is a job only for someone who has a thorough 
knowledge of assembly- language programming, and is on in- 
timate terms with his system. 

There is also a CP /M -85. This is, as far as we can tell, 
identical to CP /M -80. The reason for adding the numbers to the 
different CP /M's is to indicate which microprocessor family 
they work with. ._?/M-80, as we've said, works with the 8080 
and Z80 microprocessors (and the 8085). Manufacturers 
marketing 8085 -based systems sometimes call the CP /M they 
offer CP /M -85, presumably in honor of their equipment. 

CP /M -86, on the other hand, is quite different from the 
versions we have mentioned so far. It is a higher -performance 
version of CP /M than version 2.2 (CP /M -80) but is specifically 
designed for 16 -bit 8086- and 8088 -based computers like the 
IBM PC, which uses an 8088. It is faster than CP /M -80, and 
takes advantage of the 16 -bit microprocessor's ability to address 
large amounts of memory. 

It is compatible with CP /M -80 only to the extent that both use 
the same system for keeping files on disk. That means that a 

file -like a document created using a word processor -can be 
created on a Z80 computer. for example, and read by an 8088 - 
based one. It does not mean, as some advertisers may lead you to 
believe, that a program written for a computer using an 8080 or 
Z80 and running CP /M will work on an 8088 based system. That 
won't work! If you're using an 8088 -based computer. stick to 
8088 software! 

Concurrent CP /M -86 is a version of CP /M -86 for use on 
single -user systems that allows the computer to perform more 
than one task at a time. 

MP /M II. for 8080/Z80 computers (MP /M -86 for 8086/8088 
computers), not only allows a computer to perform several tasks 
at once, it also permits several people to use the same computer 
at the same time. It is called a multi -user, multi -tasking operat- 
ing system and can support up to 16 users. 16 printers, and 16 
disk drives with 512 megabytes of storage each. 

Two other types of CP /M are CP /M -68K and CP /NET. Due to 
space restrictions we won't discuss them. But suffice it to say 
that there's a CP /M for almost everyone, and thousands of 
programs of every sort to go with it. This article was written on 
one CP /M -based computer, and the material stored on disk was 
edited on another one from a different manufacturer. The edited 
material was transmitted by modem to still another CP /M system 
(from a third manufacturer). where it was prepared for typeset- 
ting. 

Don't be frightened by all the examples of incompatibility 
you've read here. Instead, just be aware such pitfalls exist, and 
that- knowing in advance what to watch out for -you're likely 
to wind up with a smooth -running system that does everything 
you intended it to, and nothing that you hadn't expected. R -E 
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Disk operating systems
Every computer that uses disk drives also uses a disk operat­

ing system, or DOS. It allows the computer to store data on, and
retrieve it from, the disk. It also provides a number of useful
facilities, such as the abilities to list a directory of all the files
(programs and collections of data) on the disk, to copy files from
one disk to another, and to erase files that are no longer needed.

Almost without exception, DOS's are machine-dependent.
An Apple DOS will not work with an IBM computer, and
neither IBM's nor Apple's DOS's will work with, say, one of
Commodore's computers.

Most of the time that will not be a problem for you-you'll
purchase programs that were written to run with your DOS on
your computer. Lately, though, a number of programs have
been advertised that would appear to run under the various
DOS's used by IBM and the companies that make IBM work­
alikes.

IBM's DOS is known as PC-DOS or MS-DOS (the "MS"
stands for "Microsoft"-who else?). A similar DOS used by
the Heath/Zenith HlZ-lOO-series computers is called Z-DOS.
You can be led to believe that the two are compatible, but in a
number of ways they are not. Again, the problem appears to lie
in the computers' ROM's. Still, software is advertised that
would lead you to believe that it can be run on either computer .
Beware! See the program running before you buy it. In some
cases you'll find that there are several versions of a program,
each tailored to a particular computer. Make sure you buy the
one intended for yours and, if there's any question, don't make
your purchase until you know it will work for you.

There are a number of IBM-type systems around, but they
don't all work like PC's.

CP/M
Believe it or not, there is a DOS that is compatible with a large

number of computers, that has a vast library of programs avail­
able to run under it, and that is recognized as a standard. It's the
CP/M operating system that we've mentioned here from time to
time.

CP/M stands for Control Program for Microcomputers.
(Actually, it originally stood for Control Program/Monitor, but
as its popularity grew, it changed its name.) It will run on any
computer that uses an 8080, 8085, or Z80 microprocessor. Its
universality lies in that fact that it does not rely directly on
ROM-based routines to communicate with the computer or with
its peripheral devices like printers and terminals .

Instead, it treats such peripherals as what are known as
"logical devices." A logical device can be considered to be a
generalization . In other words, a program running under CP/M
does not have to be told that you are using a Brand-A terminal
and a Brand-B printer connected to a Brand-C computer. When
the time comes for the program to direct its output to your
printer, it tells CP/M to take care of it. A CP/M-based program
doesn't care whether you're using a terminal or a memory­
mapped video display . If the output is to go to a modem con­
nected to a telephone, CP/M knows how to get the data there­
such tasks no longer become the responsibility of the program or
of the computer, and, for that reason, CP/M software is
transportable-it can be used on any CP/M-based system.

The CP/M operating system itself must, of course, be tailored
to your system so that it knows how to communicate with the
computer and whatever peripherals you may have. That job is
usually done by the company that supplies the CP/M for your
system; it may be the manufacturer, or it may be the company
that sold you the computer. In any case, you hardly ever have to
worry about setting it up yourself and, once you learn to use it, a
world of programs of every sort opens itself up to you.

CP/M is available for just about any computer you can name.
If the computer doesn't use an 8080, 8085, or Z80, there is
usually a Z80 adaptor available for it. Microsoft makes one for
the Apple II series, and a company called Microlog makes a
board containing a Z80 for the IBM Pc. Several manufacturers

supply modification kits that allow Radio Shack's Z80-based
TRS-80 computers to run CP/M. And, as we'll see, there are
versions of CP/M for other types of computers, too.

Different CP/M's
The original CP/M, which runs on computers using the 8080,

8085, or Z80, is known as CP/M version 2.2. (That is the most
recent version-there was originally a version 1.0, and later
versions 1.4 and 2.0.) It is frequently offered as part of a
package included in the price of a number of computers. If your
version bears a number like 2.21, the last digit refers to the latest
revision made by the company that supplied you with the CP/M.
You may also see CP/M 2.2 advertised as CP/M-80.

Digital Research, the originator and supplier of CP/M, recent­
ly introduced a CP/M version 3.0, more commonly known as
CP/M Plus. It is intended for use on large systems, or for the
serious programmer. In addition to having an on-screen HELP

function, CP/M Plus also allows you to "stamp" your files with
the time and date you work on them. It can also address larger
amounts of memory than CP/M 2.2 and, in the case of floppy
disks, is faster.

If you should see CP/M Plus advertised by itself, and not
already configured for a specific system, don't buy it! Configur­
ing CP/M Plus is a job only for someone who has a thorough
knowledge of assembly-language programming, and is on in­
timate terms with his system.

There is also a CP/M-85. This is, as far as we can tell,
identical to CP/M-80. The reason for adding the numbers to the
different CP/M's is to indicate which microprocessor family
they work with. 'j/M-80, as we've said, works with the 8080
and Z80 microprocessors (and the 8085). Manufacturers
marketing 8085-based systems sometimes call the CP/M they
offer CP/M-85, presumably in honor of their equipment.

CP/M-86, on the other hand, is quite different from the
versions we have mentioned so far. It is a higher-performance
version of CP/M than version 2.2 (CP/M-80) but is specifically
designed for 16-bit 8086- and 8088-based computers like the
IBM PC, which uses an 8088. It is faster than CP/M-80, and
takes advantage of the 16-bit microprocessor's ability to address
large amounts of memory.

It is compatible with CP/M-80 only to the extent that both use
the same system for keeping files on disk. That means that a
file-like a document created using a word processor--ean be
created on a Z80 computer, for example, and read by an 8088­
based one. It does not mean, as some advertisers may lead you to
believe, that a program written for a computer using an 8080 or
Z80 and running CP/M will work on an 8088 based system. That
won't work! If you're using an 8088-based computer, stick to
8088 software! .

Concurrent CP/M-86 is a version of CP/M-86 for use on
single-user systems that allows the computer to perform more
than one task at a time.

MP/M II, for 8080/Z80 computers (MP/M-86 for 8086/8088
computers), not only allows a computer to perform several tasks
at once, it also permits several people to use the same computer
at the same time. It is called a multi-user, multi-tasking operat­
ing system and can support up to 16 users, 16 printers, and 16
disk drives with 512 megabytes of storage each.

Two othertypes of CP/M are CP/M-68K and CP/NET. Due to
space restrictions we won't discuss them. But suffice it to say
that there's a CP/M for almost everyone, and thousands of
programs of every sort to go with it. This article was written on
one CP/M-based computer, and the material stored on disk was
edited on another one from a different manufacturer. The edited
material was transmitted by modem to still another CP/M system
(from a third manufacturer), where it was prepared for typeset­
ting.

Don't be frightened by all the examples of incompatibility
you've read here. Instead, just be aware such pitfalls exist, and
that-knowing in advance what to watch out for-you're likely
to wind up with a smooth-running system that does everything
you intended it to, and nothing that you hadn't expected. R-E
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UNGAR DESOLDERING & SOLDERING 
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Includes: base unit with built-in controller, micro-size handle with THERMO-DURie
heater, 1/16" #9012 screwdriver tip, sponge and tip tray, sponge, and Iron Holder.
A low cost alternat ive in an operator-adju stable, temperature co ntrolled soldering
system.
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select the exact temperature you need . Neon "on-off ' light . Iron Holder can be
rig ht~ or left-hand moun ted to accommodate all operators .
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HOBBYCORNER 
Sensing circuits 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

THIS \K)NTII. WE'U. BEGIN OUR DISCUS - 
.ion with three related questions. The first 
one is from George Rodriguez (FL) who 
is looking for a device that will give an 
indication when a certain circuit in his car 
is activated. We assume that he has con- 
sidered all the obvious ways to do so. 
which would include using a mechanical 
relay. an SCR or a Triac. 

Thc related questions are from S. 
Kinsey (NY) and Kelly Walder (FPO. 
NY). who asked about using a coil to 
detect the presence of current in a circuit. 
A part of the answer to George's inquiry 
applies to the needs of those fellows. 
which brings into play three more ways to 
detect an activated circuit. Those methods 
arc: ( I ) a phototransistor switch. (2) a 

sensing coil. and (3) a series dropping 
resistor. We'll give you the basic ideas 
behind each of the three so that you can 
choose the one that best suits your needs. 

Phototransistor switch 
II the L.ircuit contains a light- producing 

device (panel lamp. trunk light. or over- 
head light) you can couple a phototransis- 
tor switch to it. Here. the phototransister 
is activated when the light goes on and 
that. in turn, switches on an alarm circuit 
or other such device. That is a straight - 
forward application and you should need 
no further details. 

Sensing coil 
Ilic second sensing method uses a coil 

to take advantage of the relationship be- 
tween current and magnetism. (Kelly and 
Kinsey. are you reading ?) What we're 
going to do is to make a simple trans- 
former. Take a look at Fig. I -a: As you can 
see. coil LI is carrying a current and that 
current generates a magnetic field about 
the coil. Now. let's put another coil. L2. 
right next to LI. as shown in Fig. I -b. The 

6 

FIG. 1 

second coil. L2. is affected by the mag- 
netic field (lines of force) that surround 
LI. 

Every time the lines of force from LI 
cut across the wires in L2. a voltage is 

generated or induced in L2. (Note that the 
key word here is "cut" .1 If neither the coil 
nor the lines of force are moved. there'd 
he no voltage generated in the second 
coil. In other words. when more or fewer 
lines cut across the wire (or the field inten- 
sity is varied) a voltage is induced in the 
second coil. (A mechanical generator 
moves the coils. but a transformer moves 
the lines of force.) 

Let's to a little experiment. It's not 
much trouble and it will help you to under- 
stand the principles involved here. Be- 
sides. nothing beats "hands -on" experi- 
ence. In addition. you'll have a head start 
in designing a circuit to suit your specific 
needs. All that's needed is a flashlight 
battery: a flashlight bulb: a couple of 
coils, and a low -range voltmeter. The coils 
can be made. bought. or salvaged from 
almost anything -we've used coils from 
relays. RF chokes. hand -wound coils of 
few or many turns. and even two spools of 
hook -up wire. ( Incidentally. you can wind 
a coil easily by putting a nail or wooden 
dowel in a drill and feeding the wire on as 
it turns.) 

El) LAMP 

e! 
LI 

FIG. 2 

Place the coils side -by -side and wire- 
up the circuit as shown in Fig. 2. Let the 
larger coil (the one with the greater num- 
ber of turns of wire) be the output coil. 
Have it all done'' What's happening'' 
Nothing! Remember that L2 must be cut 
by the lines of force that surround LI. As 
you can see. at this point L2 is just lying 
there in the magnetic field and the result is 
nil (as far as this experiment is con- 
cerned). 

One way to cause the cutting action is to 
move one of the coils. Let's very quickly 
move coil L2 away from LI. you should 
see an indication on the meter. Now. put it 

hack and you will see another indication. 
Say. that's fun. but it's a heck of a way to 
get an output and very tiring. to say the 
least! Let's get the cutting action another 
way. With the coils side -by -side again. 
make and break the current path by turn- 
ing the bulb on and off (the bulb acts as 

the switch in the circuit). Each time the 
bulb is turned on or off you will get an 
indication on the meter. Obviously, the 
wires of the coil are being cut by the 
magnetic lines of force. How ?... When 
the current in LI is turned off. the lines 
collapse into (or tighten -up around) LI. 
cutting across the wires of L2 in the pro- 
cess. When the current in the circuit is 

turned on. the magnetic field around LI 
expands and L2 is again cut by the lines of 
force. Another way of saying that is: 
When the field around LI is varied in 
intensity the magnetic lines of force cut 
across the wires of L2 and thus induce a 

voltage in L2. 
Now. take the bulb out of the circuit 

(temporarily) and make and break the cir- 
cuit. The meter will jump higher because 
there is a greater current flow in the circuit 
without the bulb to limit it. Actually. 
you've made a crude transformer and that 
experiment has also shown why a trans - 
former will not work on DC current (no 
cutting of wires by lines of force). As you 
know. AC current reverses itself with each 
half -cycle. in effect, turning the current 
on and off with each alternation. 

There are several variations of that ex- 
periment that you should try while you 
have the circuit set up. First. add an auto- 
matic "makerbreaker" to the circuit. 
That can be done in either of two ways. 
One way is to put LI in series with ah LED 
and connect it to the output of a 555 asta- 
ble oscillator (see past issues of the "Hob- 
by Corner" for 555 circuits). The 555 will 
turn the current on and off faster and more 
regularly than you can. without getting 
tired. An easier way is to apply an AC 
voltage to the input as shown in Fig. 3. 
Either method will give a constant input 
and enable you to get a meaningful output 
measurement. 

Here are the variations you should try. 
Don't forget to make a record of the out- 
put measurements. If either or both of 
your coils do not have iron cores. stick a 

nail through the center and watch the 
effect that that has on the output.Try the 
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back and you will see another indication .
Say. that' s fun. but it' s a heck of a way to
get an output and very tiring , to say the
least! Let's ge t the cutting action another
way. With the coils side- by-side aga in,
make and break the current path by turn ­
ing the bulb on and off (the bulb acts as
the switch in the circuit). Each time the
bulb is turn ed on or off you will get an
indic ation on the meter. Ob viously, the
wires of the co il are being cut by the
magnetic lines of force. How?.. .When
the current in Ll is turn ed off, the lines
co llapse into (or tighten-up around) Ll ,
cutting across the wires of L2 in the pro­
cess . When the current in the circuit is
turned on. the magnetic field around Ll
expands and L2 is aga in cut by the lines of
force . Anot her way of say ing that is:
When the field around Ll is varied in
intensity the magnetic lines of force cut
across the wire s of L2 and thus induce a
voltage in Ll.

Now, take the bulb out of the circuit
(temporarily) and make and break the cir­
cuit. The meter will jump higher because
the re is a grea ter current flow in the circuit
with out the bulb to limit it. Actu all y,
you 've made a crude transformer and that
experiment has also shown why a trans­
former will not. work on DC current (no
cutting of wires by lines of force) . As you
know. AC current reverses itself with each
half-cycle. in effec t, turning the current
on and off with eac h alternation.

There are several variations of that ex­
per iment that you should try while you
have the circuit set up. First. add an auto­
matic "maker/breaker" to the circuit.
That can be done in either of two ways .
One way is to put Ll in series with an LED
and connec t it to the output of a 555 asta­
ble osc illator (see past issues of the " Hob­
by Corner" for 555 circuits). The 555 will
turn the current on and off faster and more
regular ly' than you can, without gett ing
tired . An easier way is to apply an AC
voltage to the input as shown in Fig. 3.
Either method will give a co nstant input
and enable you to get a mean ingful output
measurement .

Here are the variations you should try.
Don ' t forget to make a record of the out­
put measurem ent s. If either or both of
your coils do not have iron cores , stick a
nai l through the cent er and watch the
effect that that has on the output.Try the

o
FIG. 2
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Place the coil s side -by-side and wire- .
up the c ircu it as shown in Fig. 2 . Let the
larger co il (the one with the grea ter num ­
ber of turn s of wire) be the output co il.
Have it all done? Wha t's happening?
Nothing! Remember that Ll must be cut
by the lines of force that surround Ll. As
you can see , at this point L2 is ju st lying
there in the magnetic field and the result is
nil (as far as thi s experime nt is co n­
cerned).

One way to cause the cutting action is to
move one of the coi ls . Let's very quic kly
move coil L2 away from Ll , you should
see an ind ication on the meter. Now. put it

second co il. L2 , is affected by the mag­
netic field (lines of force) that surround
Ll .

Every time the lines of force from Ll
cut across the wires in L2, a voltage is
generated or induc ed in L2. (Note that the
key word here is "cut ' t . ) If neith er the coi l
nor the line s of force are moved, there 'd
be no voltage genera ted in the second
coil. In othe r word s. when more or fewer
lines cut across the wire (orthe field inten­
sity is varied ) a voltage is indu ced in the
second coil. (A mech ani cal generato r
moves the coils , but a transform er moves
the lines of force .)

Let's try a little experi ment. It 's not
much trouble and it will help you to under­
stand the principles involved here . Be­
sides. noth ing beats "hand s-on " experi­
ence . In addition , you' ll have a head start
in designin g a circuit to suit your specific
needs. All that' s needed is a flashlight
batte ry: a flashl ight bulb ; a co uple of
coils . and a low-range vol tme ter.The co ils
can be made . bou ght. or sa lvaged from
almost anything- we 've used co ils from
relays, RF chokes, hand -wound co ils of
few or man y turn s, and even two spools of
hook-up wire . (Incidentally, you can wind
a coil easily by putting a nail or wooden
dowel in a drill and feedin g the wire on as
it turns.)
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Sensing coil
The second sensing meth od uses a coi l

to take advantage of the relationship be­
tween cu rrent and magnet ism . (Kelly and
Kinsey. are you read ing") What we ' re
going to do is to make a simple trans­
form er. Take a look at Fig . I-a: As you can
see . co il Ll is carrying a current and that
current genera tes a magneti c field about
the co il. Now. let's put another coi l. L2 ,
right next to Ll . as shown in Fig. I-b. The

T H IS 1\10NTH. WE' LL BEG IN OUR D ISCUS­

sion with three related que stion s . The first
one is fro m Geo rge Rodriguez (FL) who
is looking for a device that will give an
indic ation when a certain circuit in his car
is acti vated . We assume that he has con­
sidered all the obvious ways to do so,
which would include using a mech anic al
relay. an SCR or a Triac .

The rel ated question s are from S .
Kin sey (NY) and Kell y Walde r (FPO,
NY). who asked about using a co il to
detect the presence of current in a circuit.
A part of the answer to George 's inquiry
applies to the needs of tho se fell ows ,
which brings into play three more ways to
detect an activated circuit. Those meth ods
are: (I ) a phototransistor swi tch, (2) a
sensing co il. and (3) a series dropping
res istor. We'll give you the basic ideas
behind each of the three so that you can
choose the one that best suits your needs.

Phototransistor switch
If the circuit contains a light-producing

device (panel lamp. trunk light , or over­
head light) you can couple a phototransi s­
tor switch to it. Here . the phototransister
is activated when the light goes on and
that. in turn , switches on an alarm circuit
or other such device. That is a straight­
forward app lication and you should need
no further detai ls .
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coils in various positions- side -by -side, 
end -to -end. parallel. perpendicular. 
close. and not -so- close. Exchange those 
coils for others that you have on hand and 
try them in various combinations. 

One final experiment: Wrap a dozen or 
so turns of wire around your output coil 
and use those turns for the input coil. 
Measure the output of the base coil. Now 
take off all but three or four turns of the 
input coil. Measure the output and com- 
pare it with the previous measurement. By 
this time you have learned a lot ey observ- 
ing the results of your experimentation. 

Gs/ PANEL 
LAMP 

co VAC 

To UO VAC 

L1 

Ti 

FIG. 3 

Let -s summarize: 
1. Iron cores give greater output than 

air cores. 
2 The closer the coupling of the 

coils -that is, the closer the input 
and output coils are positioned - 
the greater the output. 

3. The closest coupling (and greatest 
output) is obtained when one coil is 
wound on top of the other 

4 The greater the ratio of the number 
of turns on the coils (output to in- 
put), the greater the output 

5 The greater the current through the 
input coil, the greater the output. 

6. DC current produces output only 
when it is turned on or off. 

Now, fellows. you're ready to make 
your sensing device. All you have to do is 

to make a coil out of some of the wire in 
the automobile (or other) circuit that you 
want R) cause the action. The number of 
turns needed in the coil will be deter- 
mined by the amount of current going 
through it and the amount of output you 
need to operate your signalling device. If 
the input circuit is straight DC, you will 
get only a pulse in the output. If it is AC or 
pulsating DC (as in the small 12 -volt line 
to the distributor of a car). you will get a 

constant voltage output that can be rec- 
tified to operate the signaling device. 

One further word on this sensing meth- 
od: if the input current is very heavy. as in 
the case of a car -battery cable when using 
the starter. one turn may produce enough 
output for your needs. 

Series dropping resistor 
The third sensing method mentioned 

earlier. uses a series dropping resistor. As 
shown in Fig. 4. you can place a resistor in 
any circuit and a "voltage drop" will de- 
velop across it. That voltage can be picked 
off and used to operate another device. Of 
course. that voltage is subtracted from the 

FIG. 4 

voltage that would otherwise be available 
to the normal load (the lamp in the il- 
lustration). The amount of voltage 
dropped across the resistor can be deter- 
mined experimentally or by using Ohm's 
Law (E = I x R). Depending upon the na- 
ture of the circuit. you may have to exer- 
cise special care to determine the power 
rating (wattage) necessary for the resistor. 
That's best found by using the formula 
p = 12 X R. Also its a good idea to allow a 

safety margin by using a resistor with a 

power rating that's about 50% greater than 
the formula indicates. R -E 
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voltage that would oth erwise be available
to the normal load (the lamp in the il­
lus tra t io n ). The amou nt of vo ltag e
dropped acro ss the resistor can be deter­
mined experimentally or by usin g Ohm's
Law (E = I X R). Dep ending upon the na­
ture of the circuit, you may have to exer­
cise spec ial ca re to 'determine the power
rating (watt age) necessary for the resistor.
That 's best found by using the formula
P = I2 x R. Also it' s a good idea to allow a
safety margin by using a resistor with a
power ratin g that 's about 50 % greater than
the formula indicates . R-E

earlier, uses a series dropping resisto r. As
show n in Fig . 4 , you can place a resis tor in
any circu it and a "voltage drop " will de ­
velop acro ss it. Th at voltage can be picked
off and used to op erat e another device . Of
course, that voltage is subtrac ted from the

Let's summa rize :
1. Iron cores give greater output than

air cores.
2. The closer the coupling of the

coils-that is, the closer the input
and output coils are positioned­
the greater the output.

3. The closest coupling (and greatest
output) is obtained when one coil is
wound on top of the other.

4. The greater the ratio of the number
of turns on the coils (output to in­
put), the greater the output.

5. The greater the current through the
input coil, the greater the output.

6. DC current produces output only
when it is turned on or off.

C. V PMJEL
LAMP

Now, fellows, you ' re ready to make
your sensing device . All you have to do is
to make a coil out of some of the wire in
the automobile (or other) circuit that you
want to cause the actio n. The number of
turns needed in the coil will be deter­
mined by the amount of current go ing
throu gh it and the amo unt of output you
need to operate your sig nalling device . If
the input circuit is stra ight DC, you will
get onl y a pul se in the output. If it is AC or
pulsatin g DC (as in the small l2-volt line
to the distributor of a car), you will ge t a
consta nt volt age out put that can be rec­
tified to ope rate the signaling device.

On e furth er word on this sensing meth­
od: if the input current is very heavy, as in
the case of a car-battery cable when using
the starter, one turn may produce enough
outpu t for your needs.

Series dropping resistor
The third sens ing method mentioned

FIG. 3

coil s in various po sitions-side-by-side,
end-to -end , parall el , pe rpend icular ,
clos e , and not- so-clo se . Exchange those
coils for others that you have on hand and
try them in various combinations .

On e final experime nt: Wrap a dozen or
so turns of wire aro und your output coil
and use those turns for the input coil.
Measure the output of the base coi l. Now
take off all but three or four turn s of the
input co il. Measure the output and com­
pare it with the previous measurement. By
this tim e you have learned a lot by observ­
ing the result s of your experimentation .
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DESIGNER'S NOTEBOOK 
A negative -voltage supply 

ROBERT GROSSBLATT 

THE MOST VALUABLE TOOL ANY DESIGNER. 
can have is his personal notebook. It's. 
filled with all the results of his past expert - 
ence-everything from shortcuts in de- 
sign. to handy circuits. to easy ways to 
avoid production problems. The contents 
of the book all have one thing in com- 
mon.. they're the results of bitter experi- 
ence and often expensive mistakes. The 
more experienced the designer. the fatter 
his notebook. You probably have one of 
your own even though it may not be as 
neatly organized as you d like It to be. 

Every month we re going to give you 
another page that you can add to your own 
personal notebook. None of the things will 
be a finished circuit or complete idea. 
Each of them will, however. be useful in 
designing larger systems and will save 
gallons of midnight oil They'll range from 
perfectly obvious to wonderfully elegant 
and they only have to come In handy once 
to make them worth remembering. 

1 11 cover everthing from breadboarding. 
to actual circuitry. to production of the 
finished product. If you know a way to do 
the same thing that's easier. faster. cheap- 
er. safer. or slicker. drop me a line and let 
me know about it. Designing something is 
tricky enough. and one of the first things to 
learn is to take all the help you can get. 
And since the point of this page is to share 
more than instruct. it you have something 
to say that's worth listening to. III turn the 
page over to you and we'll all learn some- 
thing 

ONE OF THE MOST ANNOYING SITUATIONS 
you can run across when you're designing 
electronic circuits is the need for oddball 
numbers in the power supply. In the 
"Drawing Board" columns that appeared 
in the May through August 1983 issues of 
Radio -Electronics. we spent a lot of time 
learning how to handle power- supply de- 
signs that would take care of just about 
any contingency you might run across in a 

circuit design. We found out how to make 
cheap regulators do expensive things and 
how to safely get relatively monster 
amounts of current from tiny. three- termi- 
nal regulators. If you check back through 
the series. you'll sec that we even went 
into what is ordinarily a real bear of a 

problem -namely. designing a variable 
supply that could go all the way down to 
zero -volts output. 

There was a hitch. however. You can 

only get zem volts out if you can provide 
the circuit with a real negative reference- 
voltage -and therein lay the rub. It's al- 
ways frustrating to need a few measly mil - 
liamps from a negative supply when all 
you have to work with is a supply that's 
giving you a positive voltage. Now. there 
are all sorts of schemes for generating 
something that can be used as a negative 
voltage or arranging for the rest of the 
circuit to bias itself halfway up the supply 
rail. All those things will prxluce a nega- 
tive- like voltage. but they're a far cry from 
having a voltage that really lies below 
ground level. 

A better way 
Well. for all of you who have run up 

against that problem. and for anyone who 
might. here's a handy way to take care of 
it. The parts count is really low and the 
components are ones you probably have 
lying around. 

The heart of the circuit shown in Fig. I 

is the 555 timer. For this application. that 
timer is set up in its astable mode -in 
other words. it's an oscillator. With the 
values shown. the frequency will be about 
45 kHz and the duty cycle is pretty close 
to 50%. (We'll have more to say about that 
later.) Basically. the components that are 
connected to the output of the 555 are set 
up as a voltage- doubling rectifier. Diodes 
DI and D2 work as steering diodes much 
the same as they would on any AC /DC 
convener. 

On the positive half of the 555's output 
swing. DI is forward biased. D2 is reverse 
biased. and CI charges up. When the 555 
goes into the negative half of its output 
cycle. capacitor CI dumps its stored 

FiG t 

charge through DI and charges up C2. 
Diode D2 prevents C2 from discharging 
through Cl. What we wind up with is a 

negative voltage at the anode of diode D2 
with respect to system ground and that 
voltage is renewed with every full cycle of 
the 555's output swing. With no load on 
the output you will get a negative voltage 
from the circuit that is just about equal to 
the supply voltage. 

But that's with no load. In practice, the 
negative voltage available will be several 
volts below the supply voltage -exactl 
how much below will depend on the 
amount of current you want to draw front 
the circuit. 

The 555 can easily supply 200 milb- 
amps but the most you can safely expect 
from the negative supply is about 60 milli - 
amps since We're only renewing the 
charge on C2 during half the output swing 
of the 555. If you study the schematic 
closely. you'll see that capacitor C2 is 

only being used to store the charge orig- 
inally on Cl.. 

Now you can see why the frequency of 
the 555 is set fairly high -we have to 
renew the charge on capacitor C2 fairly 
often if we want to power anything re- 
motely useful with the circuit. The duty 
cycle of the 555 has been set close to 50% 
because we have to allow time for capaci- 
tor CI to discharge. 

If you only need a small amount of 
current from a negative supply for your 
application -to power something like an 
op -amp. for instance- you'll find that cir- 
cuit to be just what the doctor ordered. On 
the other hand. be are that if you're 
looking for really .serious amounts of 
power. that approach wont help and 
you'll actually need a split supply. 

There's no reason why you can't regu- 
late the negative supply by using a series 
regulator (any of the 79xx series). Since 
they only use a few milliamps to operate. 
there won't be any undue load on the 
circuit -there will be about a 2 -volt loss. 
however. 

The next time you design something 
that has to have a split supply. add up the 
current you'll need from the negative side 
and sec whether this circuit can supply it. 
If so. why not give it a try: it's easy to put 
together and a lot cheaper than a center - 
tapped transformer. R -E 
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THE MOST VALUABLE TOOL ANY DESIGNER.

can have is his personal notebook. It's,
filled with all the resultsof his past experi­
ence-everything from shortcuts in de­
sign, to handy circuits, to easy ways to
avoid production problems. The contents
of the book all have one thing in com­
mon...they're the results of bitter experi­
ence and often expensive mistakes. The
more experienced the designer. the fatter
his notebook. You probably have one of
your own even though it may not be as
neatly organized as you'd like itto be.

Every month we're going to give you
anotherpage thatyoucanaddtoyour own
personal notebook. None ofthe things will
be a finished circuit or complete idea ,
Each of them wi ll , however, be useful in
designing larger systems and will save
gallons of midnight oil.They'll range from
perfectly obvious to wonderfully elegant
and theyonly haveto comeinhandyonce
to make them worth remembering.

I'll covereverthing from breadboarding,
to actual circuitry, to production of the
finished product. If you know a way to do
thesame thingthat's easier,faster, cheap­
er, safer, or slicker, drop me a line and let
meknowabout it. Designingsomething is
trickyenough,andoneofthe fi rst things to
learn is to take all the help you can get.
And since the pointofthispage is toshare
more than instruct, if you have something
tosay mats -worth listening to, I'll turnthe
page over to you and we'll a ll learnsome­
thing,

ONE O F T HE M OST ANNOYING SITUATIONS

you can run across when you're designing
electronic circuits is the need for oddball
numbers in the power supply. In the
" Drawing Board" columns that appeared
in the May through August 1983 issues of
Radio-Electronics, we spent a lot of time
learning how to handle power-supply de­
signs that would take care of just about
any contingency you might run across in a
circuit design. We found out how to make
cheap regulators do expensive things and
how to safe ly get relat ively monster
amounts of current from tiny, three-termi­
nal regulators. If you check back through
the series, you' ll see that we even went
into what is ordinarily a real bear of a
problem-namely, designing a variable
supply that could go all the way down to
zero-volts output. .

There was a hitch. however. You can

only get zero volts out ifyou can provide
the circuit with a real negative reference­
voltage-and therein lay the rub. It's al­
ways frustrating to need a few measly mil­
liamps from a negative supply when all
you have to work with is a supply-that's
giving you a positive voltage. Now, there
are all sorts of schemes for generating
something that can be used as a negative
voltage or arranging for the rest of the
circuit to bias itself halfway up the supply
rail. All those things will produce a nega­
tive-like voltage. but they're a far cry from
having a voltage that really lies below
ground level.

A better way
Well, for all of you who have run up

against that problem, and for anyone who
might, here's a handy way to take care of
it. The parts count is really low and the
component's are ones you probably have
lying around.

The heart of the circuit shown in Fig. I
is the 555 timer. For this application, that
timer is set up in its astable mode- in
other words, it's an oscillator. With the
values shown, the frequency will be about
45 kHz and the duty cycle is pretty close
to 50'70 . (We' ll have more to say about that
later.) Basically, the components that are
connected to the output of the 555 are set
up as a voltage-doubling rectifier. Diodes
01 and 0 2 work as steering diodes much
the same as they would on any ACIDC
converter.

On the positive half of the 555's output
swing, 01 is forward biased, 0 2 is reverse
biased, and Cl charges up. When the 555
goes into the negative half of its output
cycle, capac itor C l dump s its stored

F.IG.1

charge through 01 and charges up C2.
Diode 02 prevents C2 from discharging
through Cl. What we wind up with is a
negative voltage at the anode of diode 02
with respect to system ground and that
voltage is renewed with every full cycle of
the 555's output swing. With no load on
the output you will get a negative voltage
from the circuit that is just about equal to
the supply voltage.

But that's with no load. In practice, the
negative voltage available will be several
volts below the supply voltage-s-exactly
how much below will depe nd on the
amount of current you want to draw from
the circuit.

The 555 can easily supply 200 milli­
amps but the most you can safely expect
from the negative supply is about 60 milli­
amps since we're only renewing the
charge on C2 during half the output swing
of the 555. If you study the schematic
closely. you' ll see that capacitor C2 is
only being used to store the charge orig­
inally on Cl..

Now you can see why the frequency of
the 555 is set fairly high-we have to
renew the charge on capacitor C2 fairly
often if we want to power anything re­
motely useful with the circuit. The duty
cycle of the 555 has been set close to 50%
because we have to allow time for capaci­
tor Cl to discharge.

If you only n~ed a small amount of
current from a negative supply for your
application-to power something like an
op-amp, for instance-you' ll find that cir­
cuit to be just what the doctor ordered. On
the other hand, be aware that if you're
looking for really -serious amounts of
power, that app roach won' t help and
you' ll actually need a split supply,

There 's no reason why you can' t regu­
late the negative supply by using a series
regulator (any of the 79xx series). Since
they only use a few milliamps to operate,
there won't be any undue load on the
circuit- there will be about a 2-volt loss,
however.

The next time you design something
that has to have a-split supply, add up the
current you' ll need from the negative' side
and see whether this circuit can supply it.
If so, why not give it a try; it's easy to put

'together and a lot cheaper than a center­
tapped transformer. R-E
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WP -709. 
Double -slot 
Supplyst 

power supply. 

Outputs: 5V or 13V DC, 

adjustable 1,.V 

Zero to 7.5 amp, each voltage. 

Two LED displays. 
monitor V or A 

or two DC voltmeters 

Adjustable current limiting 

Power supplied 
13Vor5V. 
adjustable 

Measure circuit 
voltage =1 

Measure circuit 
voltage $2 

DC power to test logic or mobile 
equipment. Another VIZ Value 

HERE'S REAL PRECISION 
Select the precise voltage you want. 
5V or 13V, adjustable '- 11/2V at each 
range. Output is laboratory quality. 
Ripple less than 10mV. peak to peak. 
Regulation better than 0.1 %. 

HERE'S REAL POWER 
Up to 7.5 amp. at each voltage- 

plenty for computer circuits, PA 
systems, mobile transmitters. autos. 
boats. planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0 1V Two 3 -digit 
LED displays permit continuous 

monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP -709 is like two precision 
power supplies for a price less than 
you might pay for one- PLUS two 
digital DC voltmeters. 

VIZ Supplyst 
power supplies with digital displays of voltage and current 

MO 

11111111011. 

WP-705 $325.00 
Single ou:; . 

O-50VDC 0-2A 

WP -707 $423.00 
Dual output 

Two 0 -25VDC 0-2A 

Fully regulated. adjustable current limiting power sup- 
plies. PLUS two built -in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 

WP -706 $341.00 
Single 01.. 

0 -25VDC 0-4A 

WP -708 $489.00 
Triple output Two 0- 20VDC. 0-2A 

One 5VDC. 0-4A I. ti M A¡ 

VIZ DC power supplies 
Fully regulated. continuously adjustable voltage 

outputs with short circuit protection 
Analog meters and overload indicators 

- &*i' ® 
1 Y 
VIZ 

Dual WP-702A Two 020VDC. 0.200mA $167.00 

Single WP -703A S1 19.00 0-20VDC 0 -500mÁ 

Single WP i lNA f 125.95 I}40VDC o-25(hM 

VIZ RELIABILITY 
VIZ is a 50 year -old company Our instruments are 

fully warranted. parts and labor. for a year 
All items tested to NBS standards We offer service and parts 

availability for a minimum of ten years Over 15 repair depots in U S A 

Want full technical details and a demonstration"' Call toll -free. 1- 800 -523 -3696, for the VIZ distributor nearest you 

MIE Look to VIZ for value, quality, availability. 
Over 70 instruments in the line-PLUS full accessories. 

VIZ Mfg Co . 335 E Price St . Philadelphia. PA 19144 
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DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Sel ect the preci se voltag e you want:
5V or 13V, adjustable ± 1Y2V at each
range. Output is laboratory quali ty.
Ripple less than 10mV, peak to peak.
Regul ation better than 0.1%.

HERE'S REAL POWER
Up to 7.5 amp. at each vo ltage-

plenty for computer circui ts, PA
systems, mobile transm itters, autos,
boats, planes. '

HERE'S REAL CONVENIENCE
Front panel cont rols for instant
voltage adjustmen t and prec ise fine
adjustment to with in O.W Two 3-digit
LED displays permit continuous

monitorin g of both voltage and
current during use. Current limi t ing
control with instant pushbutton reset.

The WP-709 is like two precision
power supplies for a pr ice less than
you might pay for one- PLUS two
digital DC voltmeters.

VIZ Supplyst ™
power supplies with digital displays of voltage and current

WP-705 $325.00
Sing le output

0-50V DC. 0-2A.

WP-707 $423.00
Dual output

Two Q-25VDC. 0-2A.

VIZ DC power supplies
Fully regulated, cont inuously adjustab le vo ltage

outputs with short cir cuit protecti on.
Analog meters and overload indicators.

Fully regulated, adjustable current limitin g power sup­
pli es, PLUS two built- in digital DC voltmeters in a single
quality unit. Digitally monitor output vo ltage or current,
or two external voltages.

WP-706 $341.00
Single output

0-25V DC.0-4A.

WP-708 $489.00
Triple output Two 0-20VDC, Q-2A.

One 5VDC, 0-4A.

~~~~~D~-~~~mA $119.00 ~~~~:-~~OmA $125.95
,---------- VIZ RELIABILITY -------------.

VIZ is a 50 year-old company. Our instruments are
fully warranted , parts and labor, for a year.

All items tested to NBS standards . We offe r service and parts
availability for a minimum of ten years. Over 15 repair depots in U.S.A.

Want full tec hnical details and a demonstration? Call to ll-free. 1-800-523-3696, for the VIZ distributor nearest you

Look to VIZ for value, quality, availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philadelphia, PA19144

CIRCLE 91ON FREEINFORMATION CARD
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COMMUNICATIONS CORNER 
Changes in communication technology 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 

CALL IT HIGH -TECHNOLOGY SHOCK. OR 

whatever you choose. the rapidly chang- 
ing ways in which we communicate has 
finally shaken those who own and operate 
our present communications systems. as 
well as the politicians who regulate them. 

Since we all use some type of com- 
munications system. we thought you 
might be interested in knowing what's 
going on in the communications industry. 

First. in case you haven't heard. on July 
22. 1983 virtually all restrictions carne off 
the FM broadcast- station SCA (Subsidi- 
ary Communications Authorization) sub - 
carriers. Simply stated. what that means 
is that the operators of common -carrier, 
paging systems and the like. are no longer 
required by regulations to carry program 
material on the main channel to carry pro- 
gramming on the SCA subcarrier. As long 
as the station -identification is given on the 
hour. the main channel can be dead. with 
only the SCA subcarriers in operation. 
(How long will the FCC permit that to 
continue'') 

Reminiscent of the forty -niners rushing 
to get to the goldmines of California. the 
modern -day prospector rushed to put al- 
most everything imaginable on the FM 
subcarriers. Everything from travel tips. 
to computer data. to common -carrier ser- 
vices. and even radio paging for Mom. 
Dad. and the tots may be carried via your 
local FM station. Say. for example. you 
want to call Junior and Sis in from the 
sandbox, or have them meet at one of 
those umpty -ump -acre theme parks: Just 
dial a phone number and your local FM 
station will make their pocket pagers go 

beep beep. Of course. the next step is sure 
to be some sort of code (One beep means 
come home. two beeps: pick up a dozen 
eggs. and three beeps: bring home a hot - 
fudge sundae. etc. I. 

All joking aside, we haven't begun to 
comprehend the effect that FM- broadcast 
paging will have on our lives. With the 
stacking of calls permitted by digital sig- 
naling. the gradual movement away from 
VHF services. and high -tech designs 
pushing the cost of a pocket pager to be- 
low SSO: we may soon be buying our per- 
sonal pager at the local supermarket. It 
will probably be sold like The Source and 
Dow Jones information services for com- 
puters. 

Don't think that SCA digital signals are 
limited to just paging. Straight data such 
as stock- market quotes. and even comput- 
er programs for the home can be 
provided- though no one has figured out 
a cheat -proof billing system yet. However. 
the potential is so great that VHF opera- 
tors must restudy where their service 
stands as the new age of personal corn - 
munications unfolds. 

The second group to suffer the after- 
shock was the politicians. In some areas. 
cable -TV was the politician's pot of gold: 
theyve taxed the cable services for just 
about everything possible. They've even 
gone so far as to push them into providing 
so- called free public- access channels 
along with studio facilities. Very often the 
politicians were so busy trying to find new 
ways to tax the cable industry that years 
dragged by before the cable was ever in- 
stalled. For example: in New York City. 
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the leading center for communications. 
cable TV outside of Manhattan (what vis- 
itors usually consider to be the entire city 
was ten years behind the times because the 
politicians tried to squeeze blood from a 

stone. In fact. until they saw the specter of 
high technology on the wall, nearly four 
million people had no hope of receiving 
cable TV in their homes. Unfortunately. 
the system they'll get will probably be 
outdated before it's ever installed. 

What is the specter on the wall? It 
DBS (Direct Broadcast Satellite). Only 
three years ago there was no such thing as 

DBS. not even the concept. For those not 
familiar with DBS. it works in the follow- 
ing way. Imagine a small microwave -dish 
antenna (under two feet in diameter) on 
everyone's rooftop. That antenna could 
possibly receive 100 channels directly 
from a satellite. For encoded pay -TV. 
viewers could order a decoding signal 
transmitted through the telephone system 
and have the costs for the service charged 
to their credit cards. 

The idea of DBS broadcasts completely 
free of local and state control really 
shook -up the politicians. In fact. it re- 
sulted in a hard -hitting letter to the New 
York Tintes by a state legislator who fear- 
ed that DBS would eventually eliminate 
the need for interactive cable service. 
That was the first time the general public 
learned that there was a state committee 
looking into cable service and not from 
the viewpoint of TV reception. (What's 
happening in your state?) 

The reason for interest on the state level 
is that cable TV is presently the most 
advanced form of interactive comrhunica- 
tions. Since almost anything you want or 
do will wind up on some form of TV 
display. the easiest thing to do is to inte- 
grate it into a home system. The general 
idea is that two -way digital communica- 
tions could be multiplexed on the cable in 
addition to regular TV programs. That 
would allow viewers to transmit requests 
for specific TV shows. computer' pro- 
grams, videotex or teletext data. and even 
pay their bills through the bank using a 

home computer system. An example of 
what a DBS setup might look like in your 
home is shown in Fig. 1. For simplicity we 
won't go into the transmission of digital 
TV pictures. 
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FIG. 1

the leadin g cente r for communications,
cable TV outside of Manhattan (what vis­
itors usually consider to be the entire city)
was ten years behind the times because the
politici ans tried to squeeze blood from a
stone . In fact, until they saw the specter of
high technology on the wall , nearly four
million people had no hope of receiving
cable TV in their homes. Unfortun ately,
the system they'll get will probabl y be
outdated before it's ever installed.

What is the specter on the wall'? It's
DBS (Direct Broadcast Satell ite). Only
three years ago there was no such thing as
DBS , not even the concept. For those not
famili ar with DBS, it works in the follow­
ing way. Imagine a small microwave-dish
antenn a (under two feet in diameter) on
everyone 's rooftop. That antenna could
possibly receive 100 channe ls directl y
from a satell ite. For encoded pay-TV,
viewers could order a decoding signa l
transmitted through the telephon e system
and have the costs for the service charged
to their credit cards .

The idea of DBS broadcasts completely
free of local and state control really
shook-up the politicians. In fact , it re­
sulted in a hard-hitting letter to the Ne w
York Times by a state legislator who fear­
ed that DBS would eventually eliminate
the need for interactive cable service .
That was the first time the general public
learned that there was a state committee
lookin g into cable service and not from
the viewpoint of TV reception . (What's
happening in your state")

The reason for interest on the state level
is that cable TV is presently the most
advanced form of interactive communica­
tions. Since almost anything you want or
do will wind up on some form of TV
display, the easie st thing to do is to inte­
grate it into a home system. The general
idea is that two-way digital communica­
tions could be multipl exed on the cable in
addition to regular TV programs. That
would allow viewers to transmit requests
for specific TV shows. computer' pro­
grams. video tex or teletext data. and even
pay their bills through the bank using a
home computer system. An example of
what a DBS setup might look like in your
home is shown in Fig. I. For simpl icity we
won 't go into the transmission of digital
TV pictures .
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INTERACTIVE
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beep beep. Of course , the next step is sure
to be some sort of code (One beep means
come home . two beep s: pick up a dozen
eggs. and three beeps: bring home a hot­
fudge sundae . etc.).

All joki ng aside, we haven't begun to
comprehend the effect that FM-broadcast
paging will have on our lives. With the
stacking of call s permitted by digital sig­
naling. the gradual movement away from
VHF servi ces , and high-tech designs
pushing the cost of a pocket pager to be­
low $50; we may soon be buying our per­
sonal pager at the local supermarket. It
will probabl y be sold like The Source and
Dow Jones information services for com ­
puters.

Don't think tha t SCA digital signals are
limited to just paging. Straight data such
as stock-market quotes . and even comput­
er program's for the ho m e can be
provided-though no one has figured out
a cheat -proof billing system yet. However,
the potential is so great that VHF opera­
tor s must restud y where thei r serv ice
stands as the new age of personal com­
munications unfolds.

The second group to suffer the after­
shock was the politicians . In some areas,
cable -TV was the poli tician 's pot of gold;
they 've taxed the cab le services for just
about everything possib le . They've even
gone so far as to push them into providing
so -called free public -access ch annel s
along with studio facilitie s . Very often the
politicians were so busy trying to find new
ways to tax the cable industry that years
dragged by before the cable was ever in­
stalled . For example : in New York City,
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CA LL IT HIGH-T ECH NOLOGY SHOCK , OR

whatever you choose . the rapidl y chang­
ing ways in which we communicate has
finally shaken those who own and operate
our present communications systems, as
well as the politicians who regulate them .

Since we all use some type of com­
munications sys tem, we thought you
might be interested in knowin g what's
going on in the communications industry.

First. in case you haven't heard . on July
22. 1983 virtually all restr ictions came off
the FM broadcast-station SCA (Subsidi­
ary Communication s Authori zation ) sub­
carriers. Simpl y stated , what that means
is that the operators of common-carrier,
paging system s and the like, are no longer
required by regulations to carry program
material on the main chan nel to carry pro­
gramming on the SCA subcarrier. As long
as the station-identification is given on the
hour, the main channel can be dead . with
only the SCA subcarriers in operation .
(How long will the FCC permit that to
continue ")

Remini scent of the forty-niners rushing
to get to the goldmines of California, the
modern-day prospector rushed to put al­
most everything imaginable on the FM
subcarriers , Everything from travel tips .
to computer data, to common-carrier ser­
vices. and even radio paging for Mom,
Dad, and the tots may be carried via your
local FM station. Say, for example, you
want to call Juni or and Sis in from the
sandbox . or have them meet at one of
those ump ty-ump-acre theme parks: Just
dial a phone number and your local FM
station will make the ir pocket pagers go
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How it works 
That setup could consist of a TV re- 

ceiver. a digital keyboard. and a multi- 
plexer (as shown). The multiplexer would 
encode and decode digital information. 
The digitized instruction (or data) is gen- 
erated at the keyboard and encoded by the 
multiplexer. That signal would then be 
transmitted to the head -end (cable ser- 
vice) using standard coaxial cable that 
handles signals in both directions. At the 
head -end. the digitized instructions (re- 
ceived from your home) are sent to a cen- 
tral computer that can handle any number 
of specialized services. That computer 
would do the routing to the bank. control 
the electronic lock on your TV (so you can 
view a pay -TV program). or even make 
your doctor's pager go beep because your 
blood pressure is too high. The customer 
could also order computer programming 
that would keep personal records. tutor 
the tots. or whatever is desired. 

Aside from the loss of tax revenue. 
what worries politicians is that DBS 
might mean the death of interactive cable. 
After all. DBS can provide all the non - 
interactive services such as TV; while the 
interactive functions could easily be ac- 
complished through the telephone sys- 
tem. using personal computers. as is 
presently being done by some local 
banks. Then. why have interactive cable? 
The why is what bothers the politician. 
because it means the loss of information. 

Politicians foresaw the ability to learn 
everything there Was to know about their 
constituents through the interactive cable - 
network. How you ask? Say. for instance 
that you pay your doctor. lawyer. bank. 
charge account. etc. by interactive cable 
(which is what the bankers envisioned): 
Now. add to that information on what kind 
of movies you order (adventure. triple -X. 
or PG): Couple that to the kind of pro- 
grams you're willing to pay for. and 
whether you've made a contribution to a 
political party through an interactive 
fund- raiser. And you'll find that a single 
billing computer has an almost perfect 
profile on you and your family. That's one 
heck of a lot of personal data. worth more 
than the cost of the cable service (to the 
politician). 

As you can see. if DBS systems were 
used for TV reception: the whole cable 
system would not be necesary. With a 

small personal computer connected to the 
telephone system you could handle your 
LTNn communications directly with the 
hank. the doctor. the computer service, or 
anyone. Also. there'd be no centralized 
records on you or your family. 

Right now. FM subcarriers and the in- 
teractive cable system represent the lead- 
ing edge of high technology for personal 
and family communications. But keep an 
eye on DBS. It can do a lot more than just 
transmit TV pictures. R -E 

Here's 
why we're 
Number 

One. 
When it comes to logic 
probes. more people buy 
Global Specialties. Because 
no one can match us for value. 
Our four logically -priced 
probes -Including our 
remarkable new 150 MHz 
ECL-deliver -more speed. 
accuracy. flexibility and 
reliability than others costing 
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the number -one 
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10 MHz. guaranteed 
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Here's
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Standard lP-1, $50. 00~ with memory
- captures pulses to 50 nsec,
10 MHz, guaranteed.
Economy lP-2, $32.00', to 50 nsec,
1.5 MHz.
High-speed LP-3, $77.00 ~ with
memory, guaranteed to 10 nsec
(6 nsec, typical), 50 MHz!
New Eel LP-4, $150.00', the new
industry standard-with memory,
guaranteed to 4 nsec (2 nsec, typical),
150 MHz!

When it Gomes to logic
probes , more people buy
Global Specialties . Because
no one can match us for value.
Our four logically-priced
probes-including our
remarkable new 150 MHz
Eel-deliver 1110re speed,
accuracy, flexibility and
reliability than others costing
considerably more! So why
compromise? Discover
for yourself why we're
the number-one
logical choice!

Call toll-freefor details
1-800-243-6077
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How it works
That setup could co nsist of a TV re­

ceiver. a digital keyboard. and a multi­
plexer (as shown). The multiplexer would
encode and decode digita l inform ation .
The digitized instructio'n (or data) is gen ­
erated at the keyboard and encoded by the
multi plexer. That sig nal would then be
transmitted to the head- end (cable sere
vice) using standard 'coaxial cable that
handles signals in bot h directions . At the
head-end . the digitized instruc tions (re­
ce ived from your home) are sent to a cen­
tral computer that can handl e any numb er
of spec ialized serv ices . Th at co mputer
would do the routing to the bank. control
the electronic lock on your TV (so you can
view a: pay-TV program), or even make
your doctor's pager go beep becau se your
blood press ure is too high . The customer
cou ld also order co mputer programming
that would keep perso nal record s , tutor
the tots . or whatever is desired .

As ide from the loss of tax revenu e ,
wha t wo rries polit ici an s is that DBS
might mea n the dea th of interacti ve cable .
Afte r all, DBS ca n provide all the non ­
interacti ve serv ices such as TV ; while the
interact ive function s cou ld easily be ac­
complis hed throu gh the teleph one sys ­
tem. usi ng persona l co mp uters . as is
presentl y be ing don e by so me loc al
bank s . Then . why have interacti ve cable?
The why is what bothers the politician ,
because it means the loss of inform ation .

Pol iticians foresaw the ability to learn
every thing there was to know about their
constituents through the interactive cable­
network . How you ask? Say, for instance
that you pay your doctor, lawyer, bank.
charge acco unt, etc. by interactive cab le
(which is what the bankers env isioned) :
Now. add to that inform ation on what kind

. of movies you orde r (adventure . triple-X,
or PG): Coup le that to the kind of pro­
grams you 're wi lli ng 'to pay for , and
whether you 've made a co ntribution to a
politi cal pa rty through an int er active
fund-ra iser. And you' Il find that a single
billing computer has an almos t perfec t
profile on you and your fami ly. That' s one
heck of a lot of personal data, worth more
than the cos t of the cable service (to the
politic ian).

As you can see. if DBS systems were
used for TV reception; the who le cab le
system would not be necessary. With a
sma ll personal computer connec ted to the
telephone system you could handl e your
own communicat ions di rect ly with the
bank. the doc tor, the computer service , or
anvone. Also. there 'd be no ce ntra lized
records on you or your famil y.

Right now. FM subca rriers and the in­
teractive cab le system represent the lead­
ing edge of high techn ology for perso nal
and family communications . But kee p an
eye on DBS. It can do a lot more than ju st
transmit TV pictures . R-E
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COMPUTER CORNER 
IBM's new computer 

LOU FRENZEL 

IBM HAS BEEN IN THE PERSONAL-COMP!' I- 

er business for only a little over two years. 
However. in that shon period of time it has 
managed to capture approximately 25`Xr 

of the total market. That's an incredible 
amount and the greatest percentage held 
by any one manufacturer. Apple is second 
with over 20%. while the rest of the mar- 
ket is divided up among well over a hun- 
dred others including Texas Instruments. 
Commodore. Radio Shack. and Atari. 

IBM's success is attributed to two ma- 
jor factors. The first is that the IBM PC is 

a line machine. It is powerful. flexible. 
and can be configured and expanded to 
almost any application. 

Of course. the other reason is IBM's 
well -known name and reputation. It's a 

big company that one can trust. Consum- 
ers like that. 

The IBM PC. however. is really no 
home computer. By that we mean that it is 
an expensive machine that few individuals 
can afford for home applications. While 
the PC can play games with the best of 
them. it is not the kind of machine one 
buys for entertainment alone: it is a se- 

rious computer for business applications. 

The new machine 
On November I. 1983. IBM announced 

a new home computer called the PCjr (sec 
Fig. I. Rumors about that new home 
computer. which had been code -named 
Peanut. have been around for almost a 

year. Unlike the PC. IBM's new machine 
is a product that's aimed directly at the 
home- computer marketplace. 

The rumors about the PCjr. which IBM 
would neither confirm nor deny. greatly 
affected the home -computer industry. The 
most significant effect that it has had was 
to hold prospective buyers in place to wait 
for the new product. Competitors claim 
that that took away a lot of sales. Now that 
the new computer is available. perhaps the 
home -computer marketplace will settle 
down for a while. Then again. maybe it 
won't. 

So what is the new PCjr like? First of 
all. it uses the popular 8088 micro- 
processor. The original rumors indicated 
that the machine would use Intel's latest 
variation of the 8088 known as the 80188. 
However. large -scale production prob- 
lems and /or high price levels could have 

been what made IBM change its mind. 
The PCjr comes in two basic forms. In 

its lower price form it contains 64K of 
RAM and no disk drive. It does have 
provision. however. for two plug -in ROM 
cartridges. 

In its expanded form. the PCjr comes 
with I28K of RAM and a single 360K disk 
drive. (The basic model can be upgraded 
to the enhanced version. ) To use the disk 
drive. you must have IBM's latest version 
of the PC -DOS operating system. version 
2.1. That updated and revised version of 
PC -DOS 2.0. which was introduced in 
March 1983. is used by the IBM PC /XT. 
The PCjr cannot run PC -DOS I.I. which 
is the primary operating system for most 
113M personal computers. 

One of the most interesting features of 
the new machine is its keyboard. The unit 
uses its own specially designed 62 -key 
keyboard. It is unique because it's cord- 
less. The keyboard communicates with 
the base unit via infrared. using an ar- 
rangement similar to that used with most 
remote control units on TV sets. The key- 
board has a range of about 20 feet and. of 
course. contains its own built -in battery 
supply. That cordless feature gives great 
flexibility in using the machine and 

should make it popular in a home environ- 
ment. A cord is available at extra cost for 
those who want one. or for those instances 
where more than one unit is in use. 

That's not to say that all is well regard- 
ing the keyboard. Rather than using a 

standard typewriter -type keyboard. IBM 
has chosen to go with calculator -type 
keys. That type of keyboard is just not 
suitable for applications such as word pro- 
cessing or any other task where productiv- 
ity, is important. The reasons for IBM's 
choice of keys is not clear. Cost may have 
been a factor. or perhaps the compàny was 
worried that the PCjr would cut into the 
sales of PC's to business. 

Like most other personal computers. 
the PCjr comes with BASIC. Here. a 

version of Microsoft's BASIC interpreter 
is stored in ROM. Also stored in ROM is a 

cassette -tape operating system that lets 
you use a cassette recorder for mass stor- 
age. The ROM also contains a shdrt tu- 
torial on how to use the keyboard. 

Many of the applications programs for 
the PCjr are supplied in plug -in ROM 
cartridges. Most of those are games and 
simple educational programs. Included 
among those cartridges is a 32K BASIC 
enhancement that allows you to use a 
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IB M H A S BEEN IN T HE PERSON AL-COM PUT­

er business for onl y a little over two years .
However, in that short period of time it has
mana ged to capture approx imately 25%
of the total market. That's an incredible
amount and the greate st percentage held
by any one manufacturer. Apple is second
with over 20%, while the rest of the mar­
ket is divid ed up among well over a hun­
dred others including Texas Instrum ent s,
Co mmodore , Radi o Shack. and Atari.

IBM 's succes s is attributed to two ma­
jor factors. The first is that the IBM PC is
a fine machin e . It is powerful , flexible ,
and can be configured and expanded to
almost any applica tion.

Of co urse , the other reason is IBM 's
well-known name and reputation. It' s a
big company that one can trust. Consum­
ers like that.

The IBM PC . however, is reall y no
home computer. By that we mean that it is
an expensive machine that few individuals
can afford for home applications. While
the PC can play games with the best of
them , it is not the kind of machine one
buys for entertainment alone ; it is a se­
rious computer for business application s.

The new machine
On November I, 1983, IBM announced

a new hom e computer called the PCjr (see
Fig. I). Rumors about that new home
computer, which had been code-n amed
Peanut , have been around for almost a
year. Unlike the PC, IBM's new machine
is a product that's aimed directly at the
home-computer marketpl ace .

The rum ors about thePCjr , which IBM
would neither confi rm nor deny, greatly
affec ted the home-computer industry. The
most significant effect that it has had was
to hold prospective buyers in place to wait
for the new produ ct. Comp etitors cla im
that that took away a lot of sales . Now that
the new computer is available , perhaps the
hom e-computer marketplace will settle
down for a while. Then aga in. maybe it
won' t.

So what is the new PCjr like '? First of
all . it uses the popu lar 8088 micro­
processor. The original rumors indicated
that the machine would use Intel 's latest
variation of the 8088 known as the 80188.
However, large-scale production prob ­
lem s and/or high price levels could have

been what made IBM change its mind .
The PCjr comes in two basic forms . In

its lower price form it contains 64K of
RAM and no disk drive . It does have
provision, however, for two plug-in ROM
cartridges .

In its expanded form , the PCjr comes
with l28K of RAM and a single 360K disk
drive . (The basic model can be upgraded
to the enhanced version.) To use the disk
drive. you must have IBM 's latest version
of the PC-DOS ope rating system, version
2 .1. That updated and revised version of
PC-DOS 2.0 , which was introduced in
March 1983, is used by the IBM PClXT.
The PCjr cann ot run PC-DOS 1.1 , which
is the primary operating system for most
IBM personal co mputers.

One of the most interestin g features of
the new machin e is its keyboard . The unit
uses its own specially designed 62-key
keyboa rd. It is unique because it' s cord­
less . The keyboard communicates with
the base unit via infrared, using an ar­
rangement similar to that used with most
remote control unit s on TV sets. The key­
board has a range of about 20 feet and , of
course. con tains its own bu ilt-in battery
supply. Tha t cordless feature gives great
fle xibility in usi ng the mac hine and

should make it popu lar in a home environ­
ment. A cord is available at extra cost for
those who want one, or for those instances
where more than one unit is in use .

That's not to say that all is well regard­
ing the keyboard . Rather than using a
standard typewriter-type keyboard, IBM
has chosen to go with calc ulator- type
keys. That type of keyboa rd is just not
suitable for app lications such as word pro­
ces sing or any other task where productiv­
ityis import ant. The reasons for IBM's
choi ce of keys is not clear. Cost may have
been a factor, or perhaps the company was
worr ied that the PCjr would cut into the
sales of PC' s to business .

Like most other personal comp uters,
the PCjr comes with BASIC. Here, a
versio n of Micro soft 's BASIC interpreter
is stored in ROM . Also stored in ROM is a
cassette-tape operating system that lets
you use a cassette recorder for mass stor­
age . The ROM also contains a short tu­
toria l on how to use the keyboard.

Many of the appl ications programs for
the PCjr are supplied in plug-in ROM
cartridges . Most of those are games and
simple edu cat ional programs . Inclu ded
amon g those cartri dges is a 32K BAS IC
enhancement that allows you to use a
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joystick or Iightpen. It also upgrades the 
BASIC's graphics and music capability. 

For more advanced applications. the 
software is. of course. available on disk. 
Among the disk software currently avail- 
able for the machine is PFS:File. 
PFS:Report, and Tinte Manager. 

Note that most of the disk software 
available for the PCjr is not compatible 
with the original PC and vice versa. It 
would have been foolish of IBM to make 
the two machines compatible. IBM would 
lose millions in sales of their big machine 
to the PCjr if that were the case. While 
many of the available programs can be run 
on both. they come in versions that are 
specially adapted to the particular ma- 
chine. 

Finally, the PCjr displays 40 columns 
(80 columns in its enhanced version) on a 

standard TV set. color video monitor. or 
RGB monitor. 

With regard to accessories and pe- 
ripherals. IBM offers an internal modem 
module for communications applications, 
joysticks, and a parallel interface for a 

printer. IBM is also offering a compact 
thermal printer that will accommodate 
80- character lines and graphics. At a sug- 
gested price of SI69, it is one of the lowest 
priced printers on the market. 

It's anybody's guess how popular the 
IBM PCjr will be. But if the popularity of 
IBM's original PC is any indication. you 
can expect it to be an overwhelming suc- 
cess. It'll probably be tough to beat. With 
a huge number of sales expected, third - 
party software and accessories companies 
will spring up everywhere to provide soft- 
ware and hardware of all types. If you are 
shopping for a home computer to play 
games. or to use for educational pur- 
poses. the PCjr is a good one to look at. In 
its basic form it sells for S695. The en- 
hanced disk -drive model sells for SI295. 

Long Live the Competition. 
The PCjr will obviously make a dent in 

the home- computer market. However. it is 
high priced for a home computer, leaving 
ample marketing opportunities for other 
manufacturers. Popular home computers 
like the Commodore 64 and Radio 
Shack's Color Computer models may not 
be severely affected by the PCjr. Most of 
those machines sell in the S200 to S300 
category and. as a result. are a lot more 
affordable than the up -scale PCjr. There 
are still millions of people who want a low 
priced entry -level machine. For instance. 
for those just coming to personal comput- 
ers. an inexpensive introductory product 
is desirable since it limits their outlay 
should they find that they don't like com- 
puting. Better to have a S200 machine on 
a closet shelf than a $600 or S1200 one. 

IBM's new entry seems to be targeted at 
more affluent entry-level customers. It is 
also aimed at home users looking for their 
second machine. The PCjr is certainly a 

step up from the low -end machines, but it 
does not require the cash commitment 
that a machine like the PC does. 

Another area that the machine should 
do well in is education. In fact. the Wall 
Street Journal recently reported that Vir- 
ginia Polytechnic Institute has ordered 
1600 units for use by their engineering 
students. 

IBM. then. has chosen an interesting 
niche for its new machine, one that will 
guarantee them incredible volume but 
also one that will not destroy the competi- 
tion or their booming PC business. R -E 

'Acme University is recalling all engi- 
neering graduates between the years 1975 
and 1979. due to a defect in their engi- 
neering studies program." 
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Easy. automatic. "hands off" operation 
(Frees both hands for troubleshooting) 

Simple to use - no set up - no data 
books 

In. or out of circuit. GOOD -BAD analysis 
of NPN's. PNP's. FET's, diodes and 
SCRs 

Instant, in or out -of- circuit leakage 
detection 

Digital scanning circuit automatically 
determines lead Configuration 

Low -power CMOS design for extended 
battery life 

Uses two standard 9V batteries (not 
Included) 

Weighs only 12 ounces - fits in your 
pocket 

High impact thermoplastic case with 
snap -shut protective cover 
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Model 216

THE HICKOK ELECTRICAL INSTRUM ENT CO.
10514 Dupont Avenue. Cleveland. Oruo 44108
(2161 541·8060 TW X: 810-421-8286

FAST

Instant, in or out -of-circuit leakage
detection

Easy, automatic, " hands off" operation
(Frees both hands for troubleshooting)

Simple to use - no set up - no data
books

In, orout of circuit, GOOD-BAD analysis
of NPN's, PNP's, FET's, diodes and
SCR 's

Dig ital scann ing circuit automatically
dete rmines lead con figuration

Low-power CMOS design for extended
battery life

Uses two standard 9V batteries (not
included)

Weighs onl y 12 ounces - fit s in you r
pocket

High impact thermoplastic case with
snap-shut protective cover

from

SOLID STATE HEADACHES

SEMICONDUCTOR ANALYZER

PRICED UNDER $150
THE MODEL 216 IS FAST,

RUGGED AND AFFORDABLE

' ik me University is recalling all engi­
neering graduates between the years 1975
and 1979, due to a defect in their engi­
neering studies program. "

step up from the low-end machin es , but it
does not require the cash commitment
that a machine like the PC does .

Another area that the machin e should
do well in is education. In fact, the Wall
Street Journal rece ntly reported that Vir­
ginia Polytechnic Inst itute has ordered
1600 units for use by their engineerin g
students .

IBM , then, has chose n an interesting
niche for its new machine , one that will
gua rantee them incred ible volume but
also one that will not destroy the competi ­
tion or their boom ing PC business. R-E
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joystick or lightpen. It also upgrades the
BASIC's graphics and music capability.

For more advanced applications, the
software is, of course , available on disk .
Among the disk software curren tly avail­
able for th e machine is PFS :File ,
PFS:Report , and Time Manager.

Note that most of the disk software
available for the PCjr is not comp atib le
with the original PC and vice versa. It
would have been foolish of IBM to make
the two machin es compatible . IBM would
lose mill ions in sales of their big machin e
to the PCjr if that were the case. While
many of the avai lable programs can be run
on both , they come in versions that are
specially adapted to the particul ar ma­
chine.

Finally, the PCjr displays 40 columns
(80 columns in its enhanced version) on a
standard TV set, color video monitor, or
RGB monitor.

With regard to accessories and pe­
ripherals , IBM offers an internal modem
module for com munications applications,
joys ticks, and a parallel interface for a
printer. IBM is also offering a compact
thermal printer that will accommodate
80-character lines and graphics . At a sug­
gested price of $169, it is one of the lowest
priced printers on the market.

It's anybody's guess how popu lar the
IBM PCjr will be . But if the popul arity of
IBM's original PC is any indication , you
can expec t it to be an overwhelmi ng suc­
cess . It'll probably be tough to beat. With
a huge number of sales expected , third­
party software and accessories companies
will spring up everywhere to provide soft­
ware and hardware of all types. If you are
shopping for a home computer to play
games, or to use for edu cat ional pur­
poses, the PCjr is a goo d one to look at. In
its basic form it sells for $695 . The en­
hanced disk-drive mode l sells for $1295 .

Long Live the Competit ion.
The PCjr will obviously make a dent in

the home-computer market. However, it is
high priced for a home computer, leaving
ample marketing opportunities for other
manufacturers . Popular home computers
like th e Comm od o re 64 a nd Radi o
Shack's Color Computer models may not
be severely affected by the PCjr. Most of
those machines sell in the $200 to $300
category and, as a result, are a lot more
affordable than the up-scale PCjr. There
are still millions of peop le who want a low
priced entry-level machin e . For instance,
for those ju st coming to personal com put­
ers, an inexpensive introductory product
is desi rable since it limits their outlay
should they find that they don't like com ­
puting. Better to have a $200 machine on
a closet shelf than a $600 or $1200 one .

IBM 's new entry seems to be targeted at
more affluent entry-level customers. It is
also aimed at home users looking for their
second machine . The PCjr is certainly a
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Learning electronics 
is no picnic. 

At any level it takes 
work and a few 

sacrifices. But with 
CIE, it's worth it. 
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Whoever said, The best 
things in life are free" was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it 

You fight for what you get. You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics by 
spending some hard -working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class- 
room. The classroom comes to you. 
Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 

lrocessing...even 
to create new 

eisure -time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 
1. No previous electronics knowl- 
edge, but do have an interest in it; 
2. Some basic knowledge or experi- 
ence in electronics; 
3. In -depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 
Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment. 
CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else. CIE has the elec- 

tronics course that's right for you. 
Learning electronics is a lot 

more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 
Programmed learning. 

That's exactly what happens 
with CIE's Auto -Programmed' 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next. 
You learn at your own pace. 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 
Experienced specialists work 
dosely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist 
best qualified to answer 
your question in terms 
you can understand. 

CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics -or any 
other career field - is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree...more than half 
of the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor...government -certified 
proof of your specific knowledge 
and skills. 
Today is the day. Send now. 

Fill in and return the postage - 
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative contact 
you to answer any questions you 

may have. 
Mail the card or 

the coupon or write 
CIE (mentioning the 
name and date of 

this magazine) at: 
1776 East 17th 

Street, Cleveland, 
Ohio 44114. 

i CIE Cleveland Institute of Electronics, Inc. 
RE 80 

1776 East 17th Street. Cleveland. Ohio 44114 
Accredded Member Nat,onal Home Study Council 

YES...1 want to learn from the specialists in electronics -CIE. Send me my FREE 
ICIE school catalog...including details about the Associate Degree program... 
'plus my FREE package of home study information. 

Print Name 

Address Apt. 

I City State Zip 

Age Area Code /Phone No. / 

1 
1 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 

MAIL TODAY! 
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Whoever said , "The best
things in life are free: was writing a
song , not living a life: Life is not
just a bowl of cherries, and we all
know it

You fight for what you get You
get what you fight for. If you want a
thorough, practical, working knowl­
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. Butthe hours you do
put in will be on your schedule, not
ours. You don't have to go to a class­
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the "brain" of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica­
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.
Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:
1. No previous electronics knowl­
edge, but do have an interest in it;
2. Some basic knowledge or experi­
ence in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.
Many people can be taught
electronics.

There is no mystery to learni ng
electronics. At CIE you simply start
with what you know and build on it
to develop the knowledge and tech­
niques that make you a specialist
Thousands of CIE graduates have
learned to master the simple prin­
ciples of electronics and operate or
maintain even the most sophisti­
cated electronics equipment
CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron­
ics. Nothing else. CIE has the elec-

tronics course that's right for you.
Learning electronics is a lot

more than memorizing a laundry list
of facts about circuits and transis­
tors. Electronics is interesting! It is
based on recent developments in the
industry. It's built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That's exactly what happens
with CIE's Auto-Programmed"
Lessons. Each lesson uses famous
"programmed learning" methods to
teach you important principles. You
explore them, masterthem complete­
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear l the things you see
in technical magazines) to actually
let you perform hundreds of check­
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. When you need
additional individual help, you get
it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

CIE offers you an Associate
.Degree.

One of the best credentials you
can have in electronics - or any
other career field - is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the
government-administered FCC
(Federal Communications Commis­
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor.. .government-certified
proof of your specific knowledge
and skills.
Today is the day. Send now.

Fill in and return the pos~e­
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor­
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you

may have.
Mail the card or

the coupon or write
CIE (mentioning the
name and date of

this magazine) at:
1776East 17th

Street, Cleveland ,
Ohio 44114.
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STATE OF SOLID STATE 

Telephone ringer IC's 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 

FOR YEARS. MANY OF US HAVE FOUND THE 
strident tones of a telephone bell annoying 
and have wished for something with a 

more pleasant tone. Others have wanted 
an extension telephone ringer in the 
garage. workshop. or similar location. but 
never got around to having one installed 
by the telephone company. Now. 
Motorola has introduced the MC340I2 
telephone bell ringer IC. a simple solid - 
state device that can be used as a solution 
to both problems. A pinout of that device 
is shown in Fig. I. 

Let's see what the pin functions are: Pin 
I 1 Rol is the negative output of the internal 
diode bridge. Pins 2 and 3 (Acl and Ac,) 
are the input terminals for the AC tele- 
phone -line ringing signal. Pin 4 (Ro) is 
the ringer output terminal. Pin 5 (RI) is the 
positive supply terminal for the oscillator. 
frequency divider. and bufferamplifier 
circuits. Pin 6 ( Rs) connects to an external 
sense resistor. pin 7 (RF) connects to a 

filter capacitors. and pin 8 (Rc) connects 
to an external R -C circuit that controls the 
frequency of the internal oscillator. 

The MC34012. a monolithic 12L linear 
device. is housed in an 8 -pin plastic DIP. 
That IC is used to drive a piezoelectric 
ceramic sound transducer to produce a 

pleasant warbling tone at a suitably high 
audio level. It is available in three output - 
frequency ranges. and those ranges are 

indicated by the suffixes -I. -2 and -3 that 
identify the I -kHz. 2 -kHz and 500 -Hz de- 
vices. respectively. 

The MC34012 -I has a base frequency 
of 4 kHz and produces 800 -Hz and 1000 - 
Hz tones. Similarly. the MC34012 -2 os- 
cillator operates at 8 kHz and generates 
1600 and 2000 -Hz tones. The MC34012 -3 
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has a 2 -kHz oscillator and produces a 

400- and 500 -Hz tone. The warble fre- 
quency of the devices is 13 Hz. The tone 
ringer output can source or sink 20 mA 
with an output -voltage swing of 20 volts 
peak -to -peak. 

The input impedance presented to the 
telephone line by the devices meets Bell 
and EIA requirements. Typical perfor- 
mance characteristics of the three devices 
are given in a table available from the 
manufacturer. Now, let's look at how 
those devices work. 

How the ringer works 
Figure 2 shows the functional block 

diagram of the MC34012. It consists of a 

relaxation oscillator and two frequency 
dividers that provide the high- and low - 

frequency segments of the warble tone. as 

well as the I2.5 -Hz warble rate. The IC is 
connected across the telephone line 

through the series network consisting of 
RI and Cl. The line -input resistor. RI, 
controls the ringer's input impedance as 

seen by the telephone line. That resistor 
also limits potentially harmful current 
surges caused by line transients, and in- 

fluences the ringing -threshold voltage. 
The value of RI can range from 2000 to 
10.000 ohms. Capacitor CI provides AC 
coupling between the line and the IC. and 
also controls the ringer's input impedance 
at low frequencies. The value of that ca- 
pacitor can range from 0.4 to 2.0 p.F. 

The base frequency of the relaxation 
oscillator. which can range between I kHz 
and 10 kHz. is determined by the values of 
R2 and C2. The capacitance value of C2 
may range between 400 pF and 2000 pF. 
Frequency- determining resistor R2 may 
be a selected value between 150 and.300 
kilohms. The frequency of the warble 
tone at the ringer output terminal (pin 4) 
switches between j,/4 and j0/5 at a 12.5 - 
Hz rate. 

The DC voltage needed to power the IC 
is obtained by rectifying and filtering the 
20 -Hz AC ring -signal voltage (60 to 90 
volts RMS). That DC voltage supplies 
power to the tone generator and the cir- 
cuits needed to drive the ceramic trans- 
ducer. The ringing -signal voltage is rec- 
tified by the full -wave bridge and develops 
currents along two paths. In one path. an 

continued on page 96 
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has a 2-kHz osc illator and produces a
400- and 500 -Hz tone . The warble fre­
quency of the devices is 13 Hz. The tone
ringer output can source or sink 20 rnA
with an output-voltage swing of 20 volts
peak- to-peak .

The input impedance presented to the
te lephone line by the device s meets Bell
and EIA requirements . Typical perfor­
mance cha racteri stics of the three devices
are given in a table available from the
man ufacture r. Now, le t 's look at how
those device s work.

How the ringer works
Figure 2 shows the functional block

diagram of the MC34012 . It consists of a
relaxatio n osci llator and two freque ncy
dividers that provide the high- and low­
frequenc y segments of the warble tone , as
well as the 12.5-Hz warble rate. The IC is
co nnected across th e telepho ne line
through the serie s network consisting of
RI and Cl. The line-input resistor, R I,
controls the ringer 's input impedance as
seen by the telephone line . That resistor
also limits potentiall y harmful current
surges caused by line transient s, and in-

FOR YE AR S. MANY OF US HAVE FOUND THE

stride nt tones of a telephone bell annoying
and have wished for something with a
more pleasant tone . Others have wanted
an exte ns ion tel ephone rin ger in the
gara ge . works hop. or similar location , but
never go t around to having one installed
by th e tel eph on e c o mp an y. Now,
Motoro la has introduced the MC34 0I2
telephone bell ringer Ie. a simple solid­
state device that can be used as a solution
to both problems. A pinout of that device
is show n in Fig . I.

Let' s see what the pin functions are: Pin
1(RO) is the negative output of the intern al
diode bridge . Pins 2 and 3 (AC, and AC~)

are the input terminals for the AC tele­
phone-line ringin g signal. Pin 4 (RO) is
the ringer output termin al. Pin 5 (a t) is the
positive supply termin al for the oscillator,
frequency divider , and buffer/amplifie r

. circuits . Pin 6 (R S) connec ts to an externa l
sense resistor, pin 7 ( RF) connects to a
filter capac itor s . and pin S (RC) con nects
to an external R-C circ uit that controls the
frequency of the interna l osci llator.

TIle MC34012, a monolithi c J2L linear
device, is hou sed in an S-pin plastic DIP.
That IC is used to dri ve a piezoelectric
ceramic sound transduc er to produce a
pleasant warbling tone at a suitably high
audio level. It is available in three output­
frequency ranges. and those ranges are
indica ted by the suffixes -I , -2 and -3 that
identi fy the l-kl-lz , 2-kHz and 500 -Hz de­
vices . respecti vely.

The MC34012-1 has a base frequency
of 4 kHz and prod uces SOO-Hz and 1000­
Hz tones. Simi larly. the MC34 0I2-2 os­
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THE DRAWING BOARD 
Using the 4018 
ROBERT GROSSBLATT 

LET'S CONTINUE THE DISCUSSION OF THE 
4018 that we began last time. 

Before we see what's necessary to 
make the 4018 start to do things in the real 
world. its a good idea to spend a little 
time going over the circuitry we need to 
slake the device programmable. The first 
thing you should realize if you start play- 
ing with the IC is that the JAM inputs and y 
outputs are complimentary-when an in- 
put is low. the corresponding output is 
high. The reason for that apparent bit of 
insanity has to do with the internal design 
of the device and is just one of those 
things well have to live with. In passing. 
it should he mentioned that there are ways 
to take care of that if you regard it as a 

problem. 
Remember that that IC is really a series 

of daisy -chained flip -flops: i.e. a shift reg- 
ister with parallel and serial inputs. When 
we make it programmable. all were 
doing is preloading the flip -flops. That 
fact. coupled with the fact that the zero 
count has all highs on the outputs. makes 
the coding of the 4018 unique. Table l is a 

listing of the code to keep in mind when 
you use the IASt inputs. 

FIG. 1 

In Fig. I we hase the circuitry we talked 
about last month. Resistors RI and R5 
hold all the JAM inputs high. They're se- 
lectively brought low with SI. a rotary 

JAM3 JAM4 
0 0 
0 0 
0 0 

TABLE 1 

JAMS COUNT 01 02 03 04 05 
0 o 1 1 1 1 t 

0 1 o 1 1 1 I 

0 2 0 0 1 1 1 

3 0 0 0 1 1 

4 0 0 0 0 1 r 5 0 0 0 0 0 
1 6 1 0 0 0 0 

1 7 1 1 0 0 0 

1 1 0 0 

I CLOCK 
FREQuce;.-_ 

SELL = 

DIA 
COUVERTER -M 

WAvE SNApER/ 
pVT('uT 

switch that encodes all the inputs prop- 
erly. The 4018 won't pay any attention to 
the JAM inputs unless the PRESET ENABLE 
pin. pin 10. is brought high. That is taken 
care of by ICI -a and ICI -b. half of a 4001 
quad NOR gate. If you look at the data in 
Table I you'll see that a and o5 can be 
decoded when the count reaches nine and 
we can use that to flash a high at the 
PRESET ENABLE. If that looks strange 
compared to the 4017. remember that pre- 
loading the 4018 at the JAS1 inputs means 
that were telling the IC what number to 
start the count with: on the 4017 we were 
telling the IC what number to end the 
count with. That may seem a bit strange 
hut such are the peculiarities of things in 
the digital world. Seriously though. it's 
really a very important point and you 
should make sure you understand it. 

There is a fundamental difference in the 
40I8's fixed and programmed modes. Oh- 
viously the hardware is different. hut 
there's also a difference in just how the IC 
goes about actually dividing a frequency 
In the fixed mode. the data on the selected 
output pins is constantly being recircu- 
lated through the internal flip -flops. 

When the count reaches the number 
youve chosen for division. a logic one 
(high) is force -fed to the DATA input and 
appears at the QI output with the arrival of 

FIG. 2 

the next incoming clock pulse. What is 

really happening here is that a particular 
stream of ones and zeros are trapped in the 
IC. Division. then. is being done by start- 
ing with a count of zero and working our 
way up the ladder. 

Fixed mode division. as we've already 
seen. is quite a different thing. We preload 
the beginning number and let the device 
count from there to ten. The output fre- 
quency in that case can be picked off the 
DArA input just as it was in the fixed mode, 
but the waveforms are very different in the 
two cases. With fixed -mode division we 
wind up with a 50/50. or nearly 50/50. 
duty cycle. In the programmed mode. 
symmetry is out the window. 

What.' you may very well ask. is the 
advantage in using that IC'' Well. the parts 
count is lower in circuits using the 4018 
than in circuits using the 4017 -only two 
external gates are needed as opposed to 
four -and we have a means of program- 
ming the IC that is completely iridepen- 
dent of the outputs. If you think about that 
for a moment and take another look at Fig. 
I. you'll realize that the rotary switch 
there could easily be replaced by some- 
thing much more exciting and versatile. 
namely a microprocessor. Well get back 
to that in a few months or so. 

continued on page 97 
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LET'S CONTINUE T HE DISCUSSION OF THE

40 18 that we began last time.
Before we see wha t's necessary to

make the 4018 start to do thin gs in the real
world , it's a goo d idea to spend a litt le
time going over the ci rcuitry we need to

. make the device programm able . The first
thing you should realize if you start play­
ing with the IC is that the JAM inputs and Q

outputs are comp limentary-when an in­
put is low. the corresponding output is
high . The reaso n for that apparent bit of
insanity has to do with the inte rna l design
of the device and is just one of those
things we ' ll have to live with. In passing,
it should Dementi oned that there are ways
to take ca re of that if you regard it as a
problem . .

Remember that that IC is really a series
of da isy-cha ined flip-flop s: i.e . a shift reg­
ister with parallel and serial inputs . When
we make it program ma ble, a ll we're
do ing is pre loading the flip-flops. That
fact. co upled with the fact that the zero
co unt has all highs on the outputs , makes
the cod ing of the 40 18 unique . Table I is a
listing of the code to keep in mind when
you use the JAM input s .

'/+4001
'-po fO\J T "'" f '=±:-

N
FIG . 1

In Fig. I we have the circuit ry we talked
about last month . Resistors RI and R5
hold all the JAM inpu ts high . They're se­
lectively brought low with Sl . a rotary

FIG .2

swi tch that encodes all the input s prop­
erly. The 40 18 won't pay any atte ntio n to
the JAM inputs unless the PRESET EN ABLE

pin. pin 10. is brought high . Tha t is taken
care of by IC I-a and K'l -b, halfof a 4001
quad NOR gate . If you look at the data in
Table I you' ll see that Q~ and Q5 can be
decoded when the count reaches nine and
we can use that to flash a high at the
PRESET ENABLE. If tha t looks strange
compa red to the 40 17. remem ber that pre­
loading the 40 18 at the JAM inputs means
that we 're tell ing the IC what number to
start the coun t with: on the 40 17 we were
tell ing the IC what number to end the
co unt with. That may seem a bit stra nge
but such are the pec uliarities of things in
the digital world. Serious ly though . it' s
reall y a very import ant point and you
should make sure you understand it.

There is a fundamenta l difference in the
40 18's fixed and programmed modes. Ob­
vio us ly the hardware is different . but
there 's also a difference in just how the IC
goes abou t actually div iding a freq uenc y.
In the fixed mode , the data on the selected
ou tput pins is co nsta ntly being recircu­
lated through the internal flip-flops .

Whe n the cou nt reaches the number
vou ' ve chose n for div ision , a logic one
(high ) is force-fed to the DATA input and
appears at the QI output with the arriva l of

the next incomin g clock pulse . What is
really happeni ng here is that a particu lar
stream of ones and zeros are trapped in the
Ie. Divis ion , then, is being done by start­
ing with a co unt of zero and work ing our
way up the ladder.

Fixed mode divi sion. as we 've already
seen , is quit e a different thing . We preload
the beginn ing number and let the device
co unt from there to ten, The output fre­
que ncy in that case can be picked off the
DATA input just as it was in the fixed mode,
but the waveform s are very different in the
two cases . With fixed-mode division we
wind up with a 50/50, or nearly 50/50,
duty cycle . In the programmed mode ,
symmetry is out the window.

What. .you may very well ask, is the
advantage in using that IC? Well , the parts
count is lower in circuits using the 4018
than in circ uits using the 4017--only two
external gates are needed as oppose d to
four-and we have a means of program­
ming the IC that is completely indepen­
dent of the outputs. If you think abo ut that
for a moment and take another look at Fig.
I, you'll real ize tha t the rotary swi tch
there co uld eas ily be replaced by some­
thing much more exciti ng and versa tile,
namely a mic roprocessor. We'll get back
to that in a few month s or so .
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"I built this 16-bit computer and 
saved money. Learned a lot, too:' 
Save now by building the Heathkit H -100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 

Save by building it yourself You can save hundreds of 
dollars over assembled prices when you choose the new 
H -100 16- Bit /8 -Bit Computer Kit money you can use 
to buy the peripherals and software of your choice 

H -100 SERIES COMPUTER SPECIFICATIONS: 
USER MEMORY: 
192K -768K bytes' 
MICROPROCESSORS 
16 -bit: 8088 
8 -bit: 8085 

DISK STORAGE 
5.25" disk drive, 
8" disk drive 
Winchester drive 
KEYBOARD: 
Typewriter style,95 keys. 
13 function keys, 
18 -key numeric pad 

GRAPHICS 
Always in graphics mode. 
640h 225v resolution; up to 
eight colors are available" 
COMMUNICATIONS: 
Two RS -232C Serial 
Interface Ports and 
one parallel port 
DIAGNOSTICS: 
Memory self -test 
on power -up 

AVAILABLE SOFTWARE: 
Z -DOS (MS -DOS) 
CP /M 
Z -BASIC Language 
Microsoft BASIC 
Multiplan 
SuperCalc 
WordStar 

'192K bytes standard 
"Optional 

CP -Mis a regrslered 
trademark of Drgrtal 
Research 

MailMerge 
Data Base Manager 
File Manager 
General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory Control 
Sales Invoicing 
Lotus 1,2.3 
PeachText 5000 
Fortran -86 
Cobol -86 
Pascal 
Basic Compiler 
Most standard 
8 -bit CP M 
Software 

The H -100 is easy to build - the step-by -step Heathkit 
manual shows you how And every step of the way. you 
have our pledge - We won't let you fail Help is as close 
as your phone. or the nearest Heathkit Electronic Center 

And what better way to learn state -of- the -art computing 
techniques than to build the worlds only 16 -bit 8 -bit 
computer kits To run today s higher- speed. higher -per- 
formance 16 -bit software, you need an H -100 It makes 
a big difference by processing more data faster 

Dual microprocessors for power and compatibility. The 
H -100 handles both high- performance 16 -bit software 
and most current Heath,Zenith 8 -bit software. 

Want room to grow? The H -100's standard 192K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a 64K standard for many 
desktop computers. 

And the industry- standard S -100 card slots support 
memory expansion and additional peripheral devices. 
allowing your investment to grow. 

High- capacity disk storage. too The H -100's 5.25" floppy 
disk drive can store 320K bytes on a single disk The 
computer also supports an optional second 5 25 and 
external 8" floppy disk drives. For maximum storage an 
optional internal Winchester disk drive is also available 

For more information. circle the reader service number 
below Better yet. visit your Heathkit Electronic Center 
for a demonstration' 

The H -100 gives me 
the most for my 
computer dollar! 

Heathkit 
A subsidiary of Zenith Radio COrporCltion 

Heath 
-refOrn 

Meathf Iectron c Cantus ale units of Wntechnolog y EliCtrpnscs Corporation 
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SERVICE CLINIC 

An easy and accurate IFT test 
JACK DARR, SERVICE EDITOR 

SEVERAL YEARS AGO, THE. FIRST INTE- 
grated flyback transformers (1FT) began 
to appear. Those first 1FT's gave many 
technicians quite a bit of trouble. so it was 
very natural that they weren't too fond of 
them! However. over the years they've 
been dramatically improved and today are 
used in many modern TV sets. Because of 
that. we thought you might be interested 
in an easy and very accurate test method 
that we've recently run across. 

The method that we'll describe here 
doesn't use any test equipment that you 
don't already have (or should have!). All 
that's needed is a variable transformer, a 

scope (either single or dual trace), an AC 
ammeter, and a couple of short clip -leads. 
Basically. all you have to do is to arrange 

things so that the horizontal oscillator 
runs. Then monitor the prescribed test 
points (with a scope) while gradually in- 
creasing the line voltage to approximately 
II/ of its normal value. 

Procedure 
The first thing to do is to connect the 

variable transformer and ammeter as 
shown in Fig. I. The ammeter should have 
a range of at least 5 amps. 

Figure 2 shows a partial schematic of 
Sylvania's C3 color -TV chassis that we 

talked about last month. While we'll talk 
specifically about that chassis. the meth- 
od we'll use can be adapted to others. 
Assuming that you're using a dual -trace 
scope. first connect Channel A of the 

117 

VAC 

D- 

TO 
TV SET 

ISOLATION 
TRANSFORMER 

VARIABLE 
TRANSFORMER 
IVARIAC) 

FIG. 1 

scope to the output of 1050O. the horizon- 
tal oscillator. (That IC isn't shown in the 
figure. but its output is-at the input of 
Q4OO.) Set the Channel A attenuation to 5 
volts and the timebase to 10 µs- per -divi- 
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SERVICE CLINIC
'An easy and accurate IFT test

JACK DARR, SERVICE EDITOR

SEVERAL YEARS AGO, THE FIRST INT E­

grated flyback transformers (IFf) began
to appear. Those first IFf 's gave many
technicians quite a bit of trouble, so it was
very natural that they weren' t too fond of
them! However, over the years they ' ve
been dramatically improved and today are
used in many modern TV sets. Because of
that, we thought you might be interested
in an easy and very accurate test method
that we've recently run across.

The method that we' ll descr ibe here
doesn' t use any test equipment that you
don't already have (or should have!). All
that's needed is a variable transformer, a
scope (either single or dual trace), an AC
amme ter, and a couple of short clip-leads .
Basically, all you have to do is to arrange

.things so that the hor izon tal osci llator
runs. Then monitor the prescribed test
points (with a scope) while gradually in­
creasing the line voltage to approximately
y, of its norma l value.

Procedure
The first thing to do is to connect the

variable transformer and ammeter as
shown in Fig. 1. The amme ter should have
a range of at least 5 amps .

Figure 2 shows a partial schematic of
Sylvania's C3 color-TV chassis that we
talked about last month. While we' ll talk
spec ifically about that chassis , the meth­
od we' ll use can be adapted to others .
Assumi ng that you're using a dual-trace
scope , first connect Channel A of the
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scope to the output ofIC500, the horizon­
tal osci llator. (That IC isn' t shown in the
figure, but its output is-at the input of
Q400 .) Set the Chan nel A attenuation to 5
volts and the timebase to 10 us -per-divi -
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sion. Now. connect Channel B to the col- 
lector of Q452. the horizontal- output 
transistor. (That transistor also isn't 
shown. The horizontal drive signal - 
from T402 -is fed to its base.) Set the 
scope to IO µs -per- division and the at- 
tenuation to 100 volts. 

Next. connect a clip lead across R406 
in the starter circuit. Doing so raises the 
start voltage to a level that will maintain 
the operation of the horizontal oscillator. 
That voltage is normally 10 -volts DC. but 
at the reduced line voltage you should 
read about + 5.6 volts. Note: Our tests 
were made with the line voltage as low as 

40 -volts AC: you shouldn't have to raise 
the voltage above 70 -volts AC. Before 
going any further its a good idea to dis 
able the error latch circuit by removing 
R436. That's because if there's some 
other trouble with the set, the error latch 
may tire and kill the horizontal drive sig- 
nal. Caution: be sure that the set is never 
plugged into full line voltage with R436 
removed or you'll be inviting a mess of 
trouble for yourself. 

DRIVE SIGNAL 

a 

7V PP 

i 
IFTOUT 

b 

l',ñ. NJ:.rIMH 
- --- EMI ___ 

IFTOUT 

FIG. 3 

500V 
P-P 

1 

170V 
P-P 

Now using the variable transformer. 
gradually increase the line voltage until 
you see a 7 -volt peak -to -peak sawtooth 
signal on Channel A of your scope. That 
sawtooth signal goes to the pulse- shaper 
and the switched -mode transformer that 
drives the horizontal- output circuitry. If 
the Channel A scope pattern is like the 
one shown in Fig. 3 -a. you have a good 
drive signal. Now. look at Channel B. you 
should see a clean 500 -volt peak -to -peak 
pulse as shown in Fig 3 -b. if so the IFT is 
good. If the drive signal is good but you 
have a distorted or scrambled signal on 
Channel B. as shown in Fig. 3 -c. you've 
got a problem. 

If the signal is distorted be sure to 

check all rectifiers used in the numerous 
low- voltage supplies (there are 4 or 5 of 
them). Watch out for shorts. Should your 
measurements indicate a short. stop and 
check out all of the low- voltage supply 
circuits. A shorted diode in any one of 
those supplies will cause trouble. Also. 
check for blown fuses and burnt compo- 
nents. If you discover any evidence of a 

short. measure the resistance of the asso- 
ciated components and make any neces- 
sary repairs. Study the schematic 
carefully to see if there is a low- voltage 
shutdown circuit in the set. If so. disable 
it and follow the same procedure as be- 

fore. (The same precautions apply.) If 
after making all the necessary checks. you 
still get an indication of a short circuit. 
you can be fairly sure that the IFT is bad 
and should be replaced. If you don't get 
the correct waveform. check the time -per- 
division setting of your scope. After ser- 
vicing. check to see that all jumpers have 
been removed and all disconnected parts 
have been replaced. 

Though the above method was de- 
veloped for the Svlvania/Philco C3 chas- 
sis. we don't see w by the basic procedure 
couldn't be adapted to other manufac- 

confinl'ed on page 95 

1.U Alter a final 
visual inspection tuners 
are packaged to protect 
against damage during 
shipping. Identification 
codes are checked and 
fully rebuilt tuners are 
ready for shipping. 

All makes /all models 
Eight hour tuneround 

S. U u Tuners arrive Oi n 
and are unpacked at one o U Tuners are ultra - 
of PTS nationwide sonically cleaned. 
Servicenters degreased. then assigned 

to a tuner specialist. 

in nil IVULi Visual inspec- 
tions determine missing 
or broken parts. burned 
or damaged component, 
and overall integrity. 

LIDO Duality 
control technician 
inspects tuners' circuitry 
and air test performance. 

2.3U Tuners are 
subjected to temperature 
cycling. retested and air 
tested In a live television 
chassis 

I.00 Tuners are fully 
overhauled and aligned to 
meet or exceed original 
manufacturers' specifica- 
lions Repairs are recorded 
In service log to identify 
repeated component failure 
for future automatic updates. 

l7. t_ S Automatic updates 
are made tor "better than 
brand new performance 

PTS Corporation 
The world's largest 
P.O. Box 272 
Bloomington. IN 47402 
(812) 824 -9331 

Thousands of professional television 
servicemen have turned to PTS for fast. 
eight hour tuneround service. No matter 
what time of day a tuner or module comes 
in, it immediately enters the rebuilding 
cycle. And PTS doesn't sacrifice quality 
for speed Depend on PTS quality backed 
by a full year limited warranty 

independent electronics rebuilder. 
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brand new" performance,

fore . (The same precautions apply.) If
afte r makin g all the necessary chec ks , you
still ge t an indication of a short circuit,
you can be fairly sure that the 1FTis bad
and should be repl aced . If you don't get
the correct waveform . check the time-per­
division setting of your scope. After ser­
vici ng. check to see that all j ump er s have
bee n rem oved and all disconnected parts
have bee n replaced.

Th o ugh the above method wa s de ­
veloped for the Sylvani a/Philco C3 chas ­
sis. we don 't see why the basic procedure
co uld n' t be ada pted to other manu fac-
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what time of day a tuner or module comes
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fo r speed. Depend on PTS quality backed
by a full year limited warranty.

7:00 Tuners are fully
overhauled and aligned to
meet or exceed original
manufacturers' speclflca­
lions. Repairs are recorded
In service log to Idenllfy
repeated component failure
for future auto malic updates .

2:30 Tuners are
subjected to temperature
cycling, retested and air
tested In a live television
chassis.
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Bloomington, IN 47402
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check all rectifiers used in the numerous
low-voltage supplies (there are 4 or 5 of
them) . Watch out for shorts . Should your
measurem ent s indicate a short , stop and
check out all of the low-voltage supply
circ uits . A shorte d diode in anyone of
those supplies will cause trouble . Also ,
check for blown fuses and burnt compo­
nent s . If you discover any evidence of a
sho rt. measure the res istance of the asso­
ciated co mponents and make any neces­
sa ry repai r s . S t udy th e sc he ma t ic
carefully to see if there is a low-volt age
shutdow n circuit in the set. If so, disable
it and follow the same procedure as be-

I I
I I, I

1FTOUT

b

FIG. 3

Now us ing the varia ble transform er,
gradually increase the line voltage unt il
you see a 7-volt peak-to-peak sawtoot h
signal on Channel A of your scope. Th at
sawtoo th signa l goes to the pulse-shaper
and the switched -mo de transformer that
drives the hor izontal- output circuitry. If
the C hanne l A scope patt ern is like the
one shown in Fig. 3-a , you have a goo d
drive signa l. Now, look at Channe l B, you
should see a clean 500-volt peak-to-peak
pulse as show n in Fig 3-b , if so the 1FT is
good . If the drive sig nal is good but you
have a dis torted or scrambled signa l on
Channel B, as shown in Fig . 3-c, you've
got a probl em .

If' the signa l is di storted be sure to

sion. Now, co nnec t Cha nnel B to the co l­
lect or of Q452, th e horizontal -ou tput
tran s ist o r. (T ha t tran si st or a lso is n' t
show n. The horizontal drive s ig na l­
from T402-is fed to its base.) Set the
scope to 10 u s-per-division and the at­
tenuation to 100 volts .

Next. co nnect a clip lead across R406
in the starter circuit. Doing so raises the
start voltage to a level that will main tain
the operation of the hori zontal oscill ator.
That voltage is norm all y IO-volt s DC, but
at the red uce d line voltage you sho uld
read about +5.6 volts . Note: Our tes ts
were made with the line voltage as low as
40-vo lts ,AC; you shouldn't have to raise
the vo ltage above 70 -vo lts AC. Before
going any further it' s a good idea to dis­
able the erro r latch circuit by rem oving
R43 6 . That's because if th er e 's som e
other troubl e with the set , the erro r latch
may fire and ki ll the horizo nta l dri ve sig­
nal. Caution : be sure that the set is never
plugged into full line voltage with R436
removed or you' ll be inv iting a mess of
troub le for yourself.

-L
~7V P-P

DRIVESIGNAL T
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Radio- 
Electronics Eli= 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 rate $605 per each insertion. 
Reaches 235.323 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads 
We typeset and layout the ad at no 
addltonal charge 

Call 212 - 777 -6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to mini -ADS, RADIO -ELECTRONICS, 
200 Park Ave. South. New York, NY 
10003 

THE MEAN LITTLE KIT New compact kit of 
electronic tools Includes 7 screwdrivers. 
adjustable wrench. 2 pair pliers. wire stripper, 
knife. alignment tool. stainless rule, hex -key 
set. scissors. 2-flexible files, burnisher, 
soldering iron, solder aid, solder and de- 
soldering braid. Highest quality padded zip- 
per case Send check or charge Bank - 
Amencard. Mastercarge. or American Ex- 
press The JTK -6 sells for 595.00 -JENSEN 
TOOLS INC., 7815 S. 46th Street. Phoenix, 
Arizona 85040, (602) 968 -6231. 

CIRCLE 69 ON FREE INFORMATION CARD 

WIRELESS & ELECTRICAL CYCLO- 
PEDIA. Originally pnnted in 1918. this 176 - 
page reprint of the complete catalog gives 
you an accurate look at the state of electron- 
ics in 1918 Contains everything from a Zinc 
Spark Gap to a 1000 -Mile Receiving Outfit. 
You can get your own copy of this modern 
antique. profusely illustrated. for only $4.95 
plus $1 00 P&H Order yours from R -E 
BOOKSTORE, Radio -Electronics, 200 

Il Park Avenue. South. New York, NY 10003. 

MAE 3 MICROWAVE ANTENNA -32 DB 
Gain 1.9.2.5 GHz Tuneable Complete with 
hardware for horizontal or vert. polarity, power 
supply. down convertor. 2 stage RF AMP. 
Commercial grade $89.95. By phone or mail 
order only. Visa or MC 'Check or M.O. 
'Check orders held 30 days before shipping. 
5 °i° shipping & handling KASHIWAGI ELEC- 
TRONICS CORP., 3555 S. Highland Dr. 
Suite 14, Las Vegas. NV. 89103, 
702 -367 -1241. 
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VIDEO CASSETTE REWINDER VHS and 
BETAMAX -Prolongs the life of tapes and 
tape heads. Saves time and is fully automatic. 
$49.95 plus 5 °° shipping and handling. 
Check or money order No COD'S please. 
Send $2.00 for catalog on Video, Computers. 
and telephones Bay State Electronics, P.O. 

Box 263. Accord, Mass. 02018. .fr&.Vie 
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CELSISTRIP TEMPERATURE RECORD- 
ING LABELS cover a range from 105-F to 
500 F. available in individual dots or mult- 
recording strips. Celsistrip gives a perma- 
nent reading of any surface. Use them as a 
guarantee misuse claim waiver label. Priced 
as low as 17c each (in quantity). Free sample. 
SOLDER ABSORBING TECHNOLOGY, 
INC.. South End Bridge Circle. Agawam. 
MA 01001. Toll free #1- 800 -628 -8862. 
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VIDIO 

SCE/JAILING 

ItfNNIOUIS 

SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the slnewave. gated pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics. the- 
ory, waveforms and trouble shooting hints. 
Only $12.95 puls $1.50 first class shipping 
and handling. RANDOM ACCESS, Box 
41770R, Phoenix, AZ 85080. 

CIRCLE 17 ON FREE INFORMATION CARD 

MINIATURE s,W 5% CARBON FILM RE- 
SISTORS offer superior overall performance 
characteristics compared to carbon composi- 
tion resistors - at significant cost savings' EIA 
color coding 1 ohm thru 10 megohm. $3.75 
per hundred per value. Mastercard. Visa, 
American Express. accepted. Please add 
$2.00 for shipping. California residents add 
6 °0 Sales Tax. No C O.D ACORN INDUS- 
TRIAL ELECTRONICS P.O. Box 10846, 
SANTA ANA Ca. 92711. 1300 -D E. Edinger 
Ave., Santa Ana. Ca. 92705. (714) 
547 -8424. 
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APPLIANCE REPAIR HANDBOOKS -13 
volumes by service experts, easy -to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers. microwaves. etc.). elec. 
housewares. personal -care appliances. 
Basics of solid state. setting up shop. test 
instruments 52.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard. IL 60148. 1 -(312) 932 -9550. 
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $605 per each insertion.
• Reaches 235,323 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additonal charge.

Call 212-777-6400 to reserve space .
Ask for Arline Fishman. Limited num­
ber of pages avai lable. Mail mate rials
to : mi ni- ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003. .

THE MEAN L1TILE KIT New compact kit of
electronic tools . Includes 7 screwdrivers,
adjustab le wrench , 2 pair pliers, wire stripper ,
knife, alignment tool, stainless rule, hex-key
set , scissors, 2-f lexible files, burnisher,
soldering iron, solder aid, solder and de­
soldering braid. Highest quality padded zip­
per case . Send check or charge Bank­
Americard , Mastercarge, or American Ex­
press. The JTK-6 sells for $95.0o-JENSEN
TOOLS INC., 7815 S. 46th Street, Phoenix,
Ar izona 85040, (602) 968-6231.
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WIRELESS & ELECTRICAL CYCLO­
PEDIA. Originally printed in 1918, this 176­
page reprint of the complete catalog gives
you an accurate look at the state of electron­
ics in 1918. Contains everyth ing from a Zinc
Spark Gap to a 1000-Mile Receiving Outfit.
You can get your own copy of this modern
antique, profusely illustrated, for only $4.95
plus $1 .00 P&H . Order yo urs from R-E
BOOKSTORE, Rad io-Electronics, 200
Park Avenue, South, New York, NY 10003.

MAE 3 MICROWAVE ANTENNA-32 DB
Gain 1.9-2.5 GHz Tuneable. Complete with
hardware for horizontal or vert. polarity,power
supp ly, down convertor, 2 stage RF AMP.
Commerc ial grade. $89.95. By phone or mail
order only. Visa or MC. ' Check or M.D.
' Check orders held 30 days before shipping.
5% shipping & handling. KA SHIWAGI ELEC­
TRON ICS CORP., 3555 S. High land Dr.
Su ite 14, Las Vegas, NV . 89 103,
702-367-1241.

CIRCLE 63 ON FREE INFORMATION CARD

CELSISTRIP~ TEMPERATURE RECORD­
ING LABELS cover a range from 105°F to
500°F, available in individual dots or rnult­
recording strips. Celslstrlp'" gives a perma­
nent reading of any surface. Use them as a
guarantee misuse claim waiver label. Priced
as low as 17¢each (in quantity). Free sample.
SOLDER ABSORB ING TECHNOLOGY,
INC., South End Br idge Circle, Agawam,
MA 01001. Toll free #1-800-628-8862 .
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VIDE O

SCRAMBLING

l[CHNIQUE S

SUBSCRIPTION TV MANUAL. This infor­
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals .
Covers the sinewave, gated pulse, SSAVI
system, and the methods used by most cable
companies . Includes circuit schematics, the­
ory, waveforms and trouble shooting hints.
Only $12.95 puis $1.50 first class shipping
and hand ling . RANDOM ACCESS, Box
41nOR, Phoenix, AZ 85080.
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VIDEO CASSETTE REWINDER VHS and
BETAMAX-Prolongs the life of tapes and
tape heads. Saves time and is fully automatic.
$49.95 plus 5% shipping and hand ling .
Check or money order. No COD'S please.
Send $2.00 for catalog on Video, Computers,
and telephones. Bay State Electronics, P.O.
Box 263, Accord, Mass. 02018. REM'N-l01.
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MINIATURE YaW 5% CARBON FILM RE­
SISTORS offer superior overall performance
characteristics compared to carbon composi­
tion resistors - at significant cost savings! EIA
color coding . 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa ,
American Express, accepted . Please add
$2.00 for shipping. California residents add
6% Sales Tax. No C.O.D. ACORN INDUS­
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca. 92711 . 1300-0 E. Edinger
Ave., Santa Ana, Ca. 92705. (714)
547-8424.
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APPLIANCE REPAIR HANDBOOK5-13
volumes by service experts; easy -to­
understand diagrams , illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec .
housewares , personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure . APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148.1-(312) 932-9550.
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SERVICE CLINIC 

continued from 1)u,f;e 93 

turer's sets using the same type circuitry 
with a little ingenuity. That is. provide a 

start -up and run voltage to the horizontal 
oscillator with an external low- voltage DC 
supply. You don't have one? How about 
the bias box in your alignment setup? 
They have the right voltage and most of 
them will supply the full current needed! 
If you don't have one, but your sweep 
generator or marker/adder has one or two 
built -in. that's tine (my Heathkit 1G -57 
does). 

Why not try looking for other ways to 
use that test setup; it just might turn out to 
be a handy -dandy idea! R -E 

SERVICE 
QUESTIONS 

SYNC PROBLEMS 
I am having trouble tracking down the 

cause of a problem with an RCA EQ -335W. 
The set works line until there is a dark 

nttiltred nn page 110 

Get this 
catalog 
to SAVE 
MONEY! 
It's free! 

Quality Crystals Available for 
Communications Industry 

Marine VHF Scanners 
Amateur Bands CB Standard 
Microprocessor CB Specials 

"Just One or Hundreds" 

Our low prices result from mod- 
ern equipment and technology, 
efficient trained employees , and 
low sales costs. Call us. 

JAN CRYSTALS 

JAN 
CQVSTqLS 

P.O. Box 06017 
Ft. Myers, FL 33906 
Call (813) 936 -2397 
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Th 
The world of 
electronics 

gee -wizardry 

-YOURS FREE. 
32 -pages of test instruments from the 
latest digital muitimeters to the famous 
EICO scopes. Security systems Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog. check reader service 
card or send 50t for first class mail 

108 New South Road 

j Hicksville. N.Y. 11801 
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E/CO 

SEE YOUR DEALER TODAY 

FROM 

`FirestIk 
ANTENNAS 

*CCE5sORICS 

HERE'S A TIP 
THAT'S PERFECT! 

AM FM AUTO RADIO 
AND CB 

`Firestik' II 
GOLDEN SERIES 

BARE -HANDS TUNABLE 
NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer 8 Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

rimer A.1.a.a rawer 
26, 4 E est Adams PhDs`. AZ 85034 

Name 

Street 

City 

State - - Zp 
Sarvhp IM Oland 

Communications Market Since 1262. 

7 
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McIntosh 
STEREO CATALOG 

and FM DIRECTORY 
Get all the newest and latest information on the new 
McIntosh stereo equipment in the McIntosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 

SEND 

TODAY! 

e 0 

r 
McIntosh Laboratory Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 

NAME 

ADDRESS 

CITY STATE ZIP 

RE 

L 
If you are in a hurry for your catalog please send the coupon to McIntosh. 

For non rush service send the Reader Service Card to the magazine. 
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turer 's sets using the same type circuitry
with a little ingenuity. That is , provide a
start-up and run voltage to the horizontal
osci llator with an externa l low-voltage DC
supply. You don ' t have one? How about
the bias box in your alignme nt setup?
They have the right voltage and most of
them will supply the ful1 current needed!
If you do n' t have one , but your swee p
generator or marker/adder has one or two
built-in , that's fine (my Heathkit IG -57
does).

Why not try looking for other ways to
use that test setup; it just might turn out to
be a hand y-dand y idea! R-E

Get this
catalog
to SAVE
MONEY!
It's free!

Quality Crystals Available for
Communications Industry

Marine VHF Scanners
Amateur Bands CB Standard
Microprocessor CB Specials

" Just One or Hundreds"

Our low prices result from mod­
ern equipment and technology,
efficient trained employees, and
low sales costs. Call us.

FROM

'FirestiK~
. ANTENNAS ·
• ACCESSORIES •

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'Firestill'n
GOLDEN SERIES

BARE-HANDS TUNABLE
" NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS
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JAN CRYSTALS

Streel _

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG
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2614 Easl Adams/Phoenix, AZ. 85034 I

Name I
I
I
I

City _ ' _

State _ _ -=--,---::---:.

P.O. Box 06017
Ft. Myers, FL 33906
Call (813) 936-2397II

I I
SYNC PROBLEMS

I am having trouble tracking down the
cause ofa problem with an RCA EQ-335W.
The set works fine until there is a dark

continu ed a ll page 110

SERVICE
QUESTIONS

REMcintosh Labora tory Inc ,
East Sid e Station P.O . Box 96
Binghamt on, N.Y. 13904-009 6
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SEND
TODAYI

Get all the newest and lat est information on the new
M c in t osh stereo equipment in the Mcintosh cata log . In
addition you will receive an FM station directory that
covers all of North America .

If yo u are in a hurry fo r your catalog please send the coupon to Mcintosh,
For non rush service send the Read er Serv ice Card to the magazine .

mtlnfosh
STEREO CATALOG

and FM DIRECTORY

32-pages of test inst ruments - from the
latest dig ital multimeters to the famous
EICO scopes. Security systems. Auto­
motive and hobb yist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service

.card or send 50t for first class mail.

~ 108 New South Road
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New from 
B &K PRECISION 

Autoranging 
and 

manual control 
in one DMM 

\4:53.2 

d1 
DCy 

200.. 
2000m 
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oco . 
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EGAIMIV:e s.. :'%: ROW 

Model 2816 $150 
Full manual or full autoranging 
volts and ohms 
Single rotary selector switch 
control 
0.25% DC accuracy 
500 hour battery life 
Continuity test beeper 
Diode check 
Transient and overload protected 
High energy fuse 

Model 2807 $115 
Same features as Model 2816 with 0 5% 
DC accuracy 

Model 2806 $75 
Autoranging only on volts and ohms. 
manual amps. 0.7% DC accuracy 

For more information contact your 
B &K- PRECISION 

distributor or write for specifications. 

on 

+KPREC/S/ON 
DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 .312889-9087 

I..WNI..w.I S.'n WO. CM1.W Y . CI.c., . l0. t.MNN á. N Y.N II.lby,t.. Cow.. 
S Ait% W C.,V., M.rSM LIN. ...w...a. M111101 
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STATE OF SOLID STATE 

IUNillfit'tifrll/N /illLt' SS 

internal Zener diode between pin 5 and 
ground provides 22 volts to operate the 
oscillator. frequfncy dividers. and buffer/ 
amplifier output stage. Capacitor C4 11.0 
to 10.0 µF1 filters the supply voltage for 
the tone -generator circuits and provides 
an AC- current path to ground for the 10- 

soli. RNIS ringer signal when the phone 
riner is not driving a load. Potentially 
harmful line transients trigger the SCR 
when the Zener regulator current exceeds 
about 50 mA. When the SCR lires. it 
diverts current from the shunt regulator 
and reduces the power dissipated within 
the IC. 

In the second current path the rectified 
ring -signal voltage produces a current 
flow through R3. the input -current sense- 
resistor. to control the ringing -threshold 
voltage. The design range for R3 is 800 to 
2000 ohms: increasing that resistor de- 
creases the ring -start voltage. Capacitor 
C3 filters the voltage across R3 at the 
input to the threshold comparator and also 
filters out the transients developed by the 
telephone dialer. When the voltage across 
C3 exceeds 1.7 volts. the threshold com- 
parator enables the output buffer/ampli- 

fier so that the garbling tone -ringer out- 
put signal reaches the ceramic transducer. 
Suitable values for C3 range between 0.5 
and 5 p.F. 

The MC34012 telephone tone ringer is 
available from Motorola distributors. and 
wholesale and retail pans suppliers and is 
priced at 51.24 each in lots of 100 to 999. 
Suitable piezoelectric transducers include 
the PT -7 and PT -8 models from Mallory 
Distributor Products Co. (Box 1284. In- 
dianapolis. IN 46206) and some of the 
-transducers from I.& NI Components. 
(PO Box 25110. Portland. OR 97225). 

New microelectronics data book 
Microelectronic., Data Catalog is a 

new (1983) 559 -page edition that pro- 
vides detailed technical and design data 
on General Instrument's line of integrated 
circuits. The nine families of digital mic- 
rocircuits presented are dedicated to the 
computer and communications indus- 
tries. Product categories listed by chapter, 
include ROM'S. EAROM'S (Electrically 
Alterable Read -Only Memories), 
Microcomputer, Audio, Telephony, Data 
Commuications, ULA's (Uncommitted 
Logic Arrays), Video. and Tuning. It is 
offered free and may be obtained through 
world -wide sales offices General Instru- 
ment, Microelectronics Div.. 600 W. 
John St.. Hicksville. NY 11802. R -E 

THE SA- 4 
DESOLDER 
STATION 

411. 
$296.00* 

NO CLOGGING 
SELF CONTAINED PUMP 
CERAMIC HEATING ELEMENT 
HEAT RESISTANT SUCTION HOSE 
POWERFUL SUCTION CAPABILITY 
HIGHLY FUNCTIONAL HANDPIECE 
LONG LIFE REPLACEABLE NOZZLE 
EASY CLEANING AND FILTER REPLACEMENT 

The new model SA-4 Desoldering Station features a self- contained high -volume 
vacuum pump. Compact and lightweight for complete portability. yet with pow 
to spare for the most difficult thru -hole and multilayer applications. Eq 
suited for production as well as prototype and laboratory use. the SA 
features a convenient pistol grip handpiece. trigger-actuated operat 
straight flow design. easy collector cleaning. and a handy tool ho 
the control unit. Designed for long life and low maintenance. the 
easily disassembled when service is required. Supplied with 0.0391 
tip. tip cleaning pin. and spare filters. 
Does not Include shipping charges and local taxes. 

CI t om D TI CORPORATION 
ELECTRONIC TOOLS &ACCE$ORIES 
2 05 Banta Place Fair Lawn NJ 07410 USA Tel 201.796.1720 
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$296.00*

fier so that the warbling tone-rin ger out­
put signal reaches the cera mic transducer.
Suitab le values for C3 range between 0.5
and 5 f-lF.

The MC340 12 teleph one tone ringer is
available from Motoro la distributors. and
wholesa le and retail parts suppliers and is
priced at $1.24 each in lots of 100 to 999 .
Suitab le piezoelectric transducers include
the PT-7 and PT-S models from Mallory
Distributor Products Co. (Box 1284 , l~­
dianapolis . IN 46206) and some of the
-transducers from L&M Components ,
(PO Box 2511 0 . Portla nd . OR 9722 5).

New microelectronics data book
Microelectroni cs Data Catalog is a

new (1983) 559-page edition that pro­
vides detailed technical and design data
on General Instrument's line of integrated
circuits. The nine families of digital mic ­
rocircuits pre sented are dedicated to the
computer and communications indus ­
tries . Product categories listed by chapter,
include ROM 'S , EAROM'S (Electrically
Alterabl e Read -Onl y Memories) ,
Microcomputer, Audi o , Telephony, Data
Commuications, ULA ' s (Uncomm itted
Logic Arrays), Video , and Tuning . It is
offered free and may be obtained through
world-wide sales offices General Instru­
ment, Microelectronics Di v. , 600 W.
John SI., Hicksville , NY 11 802. R-E

continued fr om page 88

The new model SA-4 Desoldering Station featu res a self-contained high- volume
vacuum pump. Compact and lightweight for complete portability, yet with powe
to spare for th e most difficult thru-hole and multila yer app licat ions. Equal
suited for produ ction as well as prototype and laboratory use, the SA-4
features a convenient pistol grip handpiece, trigger-actuated operation, no
straighi flow design , ea sy collector cleaning, and a handy tool holder buil
the control unit. Designed for long life and low ma intenance, the SA is alSo
easily disassembled when service is required. Supplied with 0.039 incR .Omm)
tip, tip cleaning pin, and spare filters.
"Does not Include shipping charges and local taxes.

• NO CLOGGING
• SELF CONTAINED PUMP
• CERAMICHEATING ELEMENT
• HEATRESISTANTSUCTION HOSE
• POWERFULSUCTION CAPABILITY
• HIGHLY FUNCTIONAL HANDPIECE
• LONGLIFEREPLACEABLE NOZZLE~.......
• EASYCLEANING ANDFILTER REPLACEMENT

STATE OF SOLID STATE

TH~SA-4

DESOLDER
STATION
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interna l Zener diode between pin 5 and
gro und provides 22 volts to operate the
osc illator. frequency dividers . and buffer/
amplifier output stage . Capacitor C4 (1.0
to 10 .0 u.F) filters the supply voltage for
the tone-generator circuits and provides
an AC-current path to ground for the 10­
volt. RM S ringer signal when the phone
ringer is not driving a load. Potenti ally
harmful line transient s trigger the SC R
when the Zener rezulator current exceeds
about 50 mA . When the SC R fires, it
divert s current from the shunt regu lator
and reduces the power dissipat ed within
the rc.

In the second current pat h the rectified
ring- signal volta ge produces a current
flow through R3. the input- current sense­
resistor. to cont rol the ringing-th reshold '

. voltage . The design range for R3 is 800 to
:2000 ohms: increasing that resistor de­
creases the ring-start vo ltage . Ca pac itor
C3 filters the voltage across R3 at the
input to the threshold comparator and also
filters out the transient s developed by the
telephone dialer. When the voltage across
C3 exceeds I. 7 volts , the threshold com­
parator enables the output buffer/am pli-

•

r--- - - - - - --,.

EIJl1/!JB
DYNASCAN
COR P O R A T IO N

6460 West Cortland Street
Chicago . Ill inois 60635·31 2/889- 9087

tn t em .. ll on.. 1 sates . 6460 W. Cor t land St .• Chicag o, Il 6063~
Ca nold l.-In 5.lc 5o ; AlldS rrec t rc n tcs . Ontar io

Sou th .and c ent-.. 1 Am erle,)n 5,, 1('50 ,
Em pi re e. POrt er!. , Pl.lI nview . NY 11803
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Model 2816 $150
• Full manual or full autoranging on

volts and ohms
• Single rotary selector switch

cont rol
• 0.25% DC accuracy
• 500 hour battery life
• Continuity test beeper
• Diode check
• Transient and overload protected
• High energy fuse

Model 2807 $115
Sa me features as Model2816 with0.5%
DC accuracy

Model 2806 $75
Autoranging only on volts and ohms ,
man ual amps . 0.7% DC accuracy

For mo re info rmation contact your
B&K-PRECISION

distributor o r write for specifications.
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DRAWING BOARD 

continued from page 90 

A sinewave generator 
For the moment. however. let's get back 

to the reason we started playing around 
with the 4018. Look back at the timing 
diagram that appeared in February's col- 
umn. the first thing that comes to mind is 
that the symmetry of the outputs is perfect 
for generating sinewaves. As a matter of 
fact. that is one of the most common uses 
for the 4018. Before we actually start 
doing the design. let's lay down the design 
criteria. 

1. The parts count will be as low as 
possible 

2. Battery operation will be possible. 
3. The bandwidth will be at least 100 

Hz to 100 kHz. 
4. The output frequency will be con- 

trolled by a potentiometer. 

There are all sons of additional bells 
and whistles that we could add to that 
list- readouts. keyboard frequency -se- 
lection. and so on. All those sorts of 
things are design problems on their own 
and are really beside the point. Once 
we've described the basics we can spend a 

bit of time exploring the extras. 
If you stop and think about it for a 

moment. the basic method behind gener- 
ating a sinewave with a 4018 is simple. Of 
course. that's just the basic method. Just 
as with anything in electronics. once you 
get past the beginning. things have a nasty 
habit of getting incredibly hairy. How 
sharp your razor has to be in order to cut 
through it all depends on a lot of things 
ranging from the depth of your interest to 
the extent of your need. 

As you should all know by now, the first 
step in any design is to make sure you 
know what you want to do and then work 
out the bare bones of the problem on pa- 
per. You can't talk about components and 
circuitry unless and until you've got a 

clear idea of your objectives and a block 
diagram of a possible solution in front of 
you. Since we know what we want to do. 
our next step is to draw a block diagram. 

Figure 2 is a representation of what we 
want to design. It looks simple because 
the problem is simple -don't forget that 
we've already decided. at least for the 
moment. to drop a lot of the bells and 
whistles. 

All of our discussions the last few 
months have been aimed at laying the 
groundwork for an understanding of the 
design of the D/A converter shown in the 
block diagram. All we're talking about 
there is using the 4018 to convert a stream 
of clock pulses into something that can be 

made into a sinewave. How we would go 
about doing that should be evident after a 

quick look at the 4018 timing chart in 
February's column. All that wonderful 
regularity at the outputs is just perfect for 

what we have in mind. It's a matter of 
adding the outputs together in some way 
to create an up and down staircase that we 
can iron smooth with the wave shaper. 

As with any D/A conversion. the more 
digital steps you start with. the better the 
analog signal you wind up with. Since the 
4018 has five internal flip- flops. well use 
them all. Not only will that give us the 
maximum number of digital steps. but it 
helps us satisfy the first of our design 
criteria- keeping the parts count down. 
Using all the flip -flops in the device 
means that we're setting it up to divide by 
ten. Again. take a look at February's col- 

umn if You're not clear about that. When 
you use the 4018 for fixed division by ten. 
the external pans count is exactly zero! 
You can't do much better than that. 

If the IC is going to be dividing by ten. 
it follows logically that the input clock has 
to run ten times faster than the maximum 
frequency we want for our sinewave. Cri- 
terion 3 means that we're going to need an 
input clock that can put out everything 
from a minimum of I kHz to a top of at 
least I MHz. 

When we continue next time. well 
work out the details of the circuit and see 
what we have to do to make it work. R -E 
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umn if you're not clear about that. When
you use the 4018 for fi xed division by ten,
the external parts count is exactly zero!
You can't do much better than that.

If the IC is going to be dividing by ten,
it follows logically that the input clock has
to run ten times faster than the maximum
frequency we want for our sinewave. Cri­
terion 3 means that we' re going to need an
input clock that can put out everything
from a minimum of I kHz to a top of at
least I MHz.

When we continue next time, we' ll
work out the details of the circuit and see
what we have to do to make it work. R-E
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what we have in mind. It's a matter of
adding the outputs together in some way
to create an up and down staircase that we
can iron smooth with the wave shaper,

As with any D/A conversion, the more
digital steps you start with, the better the
analog signal you wind up with. Since the
401 8 has five internal flip-flops, we' ll use
them all. Not only will that give us the
maximum number of digital steps, but it
helps us satisfy the first of our design
criteria-keeping the parts count down.
Using all the flip-flops in the device
means that we're setting it up to divide by
ten. Again, take a look at February's col-
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A sinewave generator

For the moment, however, let 's get back
to the reason we started playing around
with the 40 18 . Look back at the timing
diagram that appeared in February's col­
umn, the first thing that comes to mind is
that the symmetry of the outputs is perfect
for generating sinewaves. As a matter of
fact, that is one of the most common uses
for the 40 18. Before we actually start
doing the design, let' s lay down the design
criteria.

1. The parts count will be as low as
possible.

.2. Battery operation will be possible.
3. The bandwidth will be at least 100

Hz to 100 kHz.
4. The output frequency will be con­

trolled bya potentiometer.
There are all sorts of additional bells

and whistles that we could add to that
list-c-readouts. keyboard frequency-se­
lection, and so on. All those sorts of
things are design problems on their own
and are really beside the point. Once
we've described the basics we can spend a
bit of time exploring the extras.

If you stop and think about it for a
moment , the basic method behind gener­
ating a sinewave with a 4018 is simple. Of
course, that's just the basic method. Just
as with anything in electronics, once you
get past the beginning, things have a nasty
habit of getting incredibly hairy. How
sharp your razor has to be in order to cut
through it all depends on a lot of things
ranging from the depth of your interest to
the extent of your need.

As you should all know by now, the first
step in any design is to make sure you'
know what you want to do and then work
out the bare bones of the problem on pa­
per. You can't talk about components and
circuitry unless and until you've got a
clear idea of your objectives and a block
diagram of a possible solution in front of
you. Since we know what we want to do,
our next step is to draw a block diagram.

Figure 2 is a representation of what we
want to design. It looks simple because
the problem is simple- don't forget that
we've already decided , at least for the
moment, to drop a lot of the bells and
whistles .

All of our disc ussions the last few
months have been aimed at laying the
groundwork for an understanding of the
design of the D/A converter shown in the
block diagram. All we're talking about
there is using the 4018 to convert a stream
of clock pulses into something that can be
made into a sinewave. How we would go
about doing that should be evident after a
quick look at the 4018 timing chart in
February's column. All that wonderful
regularity at the outputs is just perfect for

continued from page 90
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DESCRAMBLER 
PARTS 

We stock the exact parts and PC Board for 

Radio Electronic's February Article on building 
your own Cable TV Descrambler 

#701 PARTS PACKAGE . $29.95 
Includes all resistors capacitors. diodes. transistors. 

integrated circuits. coils and IF transformers 
(BKAN-K5552AXX1 

#702 PC BOARD $16.95 
Etched and drilled silk screened PC Board as shown 

in article 

BOTH #701 & #702 $39.00 
Add 52.50 Postage á Handling 

ffff 411, 
Orders only I. 617.339.5372 

)6W 
ELECTROnICS,I11C. 

P.O. Box 52 
Cumberland, RI 02864 
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Buy D ect & Save 
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52995 
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REMOTE CONTROL 

' CABLE CONVERTER 
56995 
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air 
60 CHANNEL 
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REMOTE 
CONTROL 
sl2995 

Strad $5 for Complete Catalog 

DIRECT V I D EO SALES 
P.O. BOX 1329 
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FIG. 5 -THE SOLDER SIDE of board A is shown here. also at half its actual size. 

IC21. IC27 -1C31. 1C36. and IC42. The 
IC's in the TO -220 cases (IC43. IC45. 
and 1C46) mount with the metal tab either 
to the top of the board (1C46.) or to the 
right of the board (IC43 and IC45) as 
shown in the parts- placement diagrams. 

Well assume that you have all of the 
on -board components mounted on both 
boards. The next step is to install the 37 
jumpers on board A. using No. 26 wire. 
Their connections are marked on the 
parts- placement diagram in Fig. 10. Some 
of the jumper ends, as indicated. also 
serve as test points. Leave some extra bare 
wire protruding through the component 
side of the board for that purpose. 

When all the board -A jumpers are 
mounted. the inter -board jumpers should 
he installed. Of course. before you install 
the jumpers. you must decide how you 
will mount the boards in a cabinet. Figure 
I I. not shown in this issue. shows how the 
boards are mounted in the author's pro- 
totype. Board A is mounted on the bottom 
half of the cabinet on 1/4-inch spacers. and 
board B mounts without spacers in a com- 
plimentary fashion on the top half. The 26 
inter -board signal wire connections (No. 
26 wire) are 31/4 inches long: and the two 
inter -board power wire connections (No. 
20 wire) are 4 inches long. If you keep the 
connections to that length. they will fold 
neatly when the two halves of the cabinet 
are joined. Yet you will still have easy 
access to both boards (for alignment and 
service) when the cabinet is open. Note 
that IC44 is mounted on the rear panel of 
the cabinet. Be sure to use a heat sink and 
a TO -3 mounting kit. Apply silicone 

grease between case and heat sink for 
good thermal transfer. and use at least No. 
22 wire for connection to the board. 

The other off -board connections in- 
clude the front -panel components: 
switches S I -S4. and jacks .11-.15. Use No. 
26 wire for those. except J2: use a short 
piece of minicoax (RG -174) for that con- 
nection. Use a strain relief for the power 
cord on the back panel and your con- 
struction should be complete. 

When we continue. well discuss how 
to check out and align the generator. and 
we'll show you Figs. 6-Il. R -E 

"It looks (IA if his horirontaI hold deeds 
some adjusting." 
"I t looks as if his horizontal hold needs
some adjusting,'

grease between case and heat sink for
goo d therm al transfer, and use at least No .
22 wire for connectio n to the board.

The other off-boa rd connections in­
clude the front-panel component s :
switches 51-54. and jacks JI-15 . Use No .
26 wire for those, except 12; use a short
piece of minicoax (RG-174) for that con­
nection . Use a strain relief for the power
cord on the back pane l and your con ­
struction should be com plete .

When we continue, we' ll discuss how
to check out and align the generator, and
we' ll show you Figs. 6-11. R-E

1--- - 7-5/8 INCH ES ~

FIG. 5-THE SOLDER SIDE of board A is shown here, also at half its actual size.

VIDEO GENERATOR

continued fro m page 48

IC2L IC27-IC3 L IC36, and IC42. The
Ies in the TO-220 cases (lC43 , IC45,
and IC46) mount with the metal tab either
to the top of the board (lC46 ,j or to the
right of the board (IC43 and IC45 ) as
show n in the parts-place men t diagrams.

We' ll assume that you have all of the
on-board compo nents mounted on both
board s. The next step is to install the 37
jumpers on boa rd A, using No . 26 wire.
Thei r co nnec tio ns are marked on the
parts-pl acement diagram in Fig . 10 . Some
of the jumper ends, as indicate d, also
serve as test point s . Leave some extra bare
wire protrud ing through the component
side of the board for that purpose .

Whe n all the bo ard -A ju mper s are
mounted, the inter-board jumpers should
be installed . Of course , before you insta ll
the jumpers , you must decide how you
will mount the board s in a cabinet. Figure
II . not shown in this issue , shows how the
boards are mounted in the author 's pro­
totype . Board A is mounted on the bottom
half of the cabinet on VB-inch spacers, and
board B moun ts without spacers in a com­
plimentary fashion on the top half. The 26
inter-board signal wire connections (No .
26 wire) are 3V4 inches long; and the two
inter-board power wire connections (No .
20 wire) are 4 inches long . If you keep the
con nections to that length , they will fold
neatly whe n the two halves of the cabinet
are joi ned . Yet you will still have easy
access to both boards (for alignment and
service) when the cabinet is ope n . Note
that IC44 is mounted on the rear panel of
the cabin et . Be sure to use a heat sink and
a TO-3 moun tin g kit. Apply silicone
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NEW BOOKS 
For more details use the free information card inside the back cover 

ELECTROSTATIC DISCHARGE CON- controlling static electricity problems that are encountered by students. 
TROL: Successful Methods for Micro- Case histories of ESD damage to micro- scientists, and engineers. Each application 
electronics Design and Manufacturing, by electronics components are surveyed to alert includes a brief introduction to the programs 
Tarak N. Bhar 8 Edward J. McMahon: Hay- readers to the severity of damage from the theory and algorithm. a complete program 
den Book Company. Inc.. 50 Essex Street, ESD phenomena The manufacturing pro- listing. a sample run. and an explanation of 
Rochelle Park. NJ 07662: 194 pages in- 
cluding references and index; 6'8 - 9 

cesses that generate static electricity are de- 
tailed, and failure modes and mechanisms 

the results, 
The first live chapters concentrate on pro - 

inches; hardcover; 614.95. are discussed In depth and are Illustrated with grams in general mathematics: coordinate 
Static electricity is familiar to us all as light- 

ning, static cling of clothing. and sparking 
when we touch a doorknob or other metallic 
objects in cool. dry weather. Static voltages 

examples. 
A guide for establishing. Implementing, 

and monitoring an ESD control program is 
provided 

transformations. derivatives. integrals, sys- 
tems of differential equations. matrix opera - 
tions. statistics for data analysis. curve fitting, 
and much more 

up to and sometimes exceeding 15,000 volts CIRCLE 121 ON FREE INFORMATION CARD The next two chapters provide calculations 
can be generated by simple motions such as in basic electricity and electronics, from resls- 
getting up from a chair. walking across a PASCAL PROGRAMS IN SCIENCE AND tor coding to calculations of resonant- circuits. 
room, rubbing of clothing, and hundreds of ENGINEERING. by Jules H. Gilder 8 J. The last five chapters offer programs for com- 
other normal. everyday movements. Scott Barrus; Hayden Book Company, puter -aided design of amplifiers. power sup- 

This book presents the phenomena of elec- Inc.. 50 Essex Street, Rochelle Park, NJ plies, active filters. passive filters. communi- 
trostatic discharge (ESD), its impact on elec- 07662: 339 pages - no index; 63/4 - 93/4 cations lines, and much more 
tronics components. and the precautionary inches; softcover; $18.95. All the programs have been tested on Ap- 
design measures that need to be used in This book contains 112 programs that solve pie ll - and Apple Ile microcomputers with 

PICK YOUR WICK 
Chemtronics manufactures tlesoldenng wicks In two 
wire constructions Chem-Wik for general purpose 
desoldenng with maximum solder holding capacity 
and Chem-Wik Lite. faster acting for critical heat 

sensitive components As electronic equipment 
becomes smaller, more complex. more demanding. 
Chemtronics family of pure copper desoldering wicks 
will meet your needs with a choice of performance 
characteristics for virtually every desoldering 
application 

Send tor free literature today 

p Chemtronics 
681 Old Willets Path 

Hauppauge NY 11788 
800-645-5244 

In NY 516- 582.3322 
Telex 968567 

CIRCLE 37 ON FREE INFORMATION CARD 
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The MC100A canes completely assemr 
ed and calibrated and at $7995 is ar 
outstanding value The extensive range of 

1 pF to 9,999 uF (no external meters re- 

quired) and true hard held portable sae 
(only 41/. x 2' /i' x 14;1 make the 
MC100A an extremely practical and easy. 
to use instrument for the hobbyist techni- 
cian or engineer 
CHECK THESE OTHER FEATURES 
Basic accuracy 1% I one count) On 

pF. nF ranges. 3% I one count) on uF 
range 
'Uses single 9V battery (not Included) 
Decimal points light up when battery is 

low or when capacitor is overrange 
'Fun 4 digit high efficiency LED Olsplaty 
uses spec ai Cocultry to save on batter's 
'Constructed with a tough impact resis- 
tant Dlastlr case 
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NEW BOOKS
For more details use the free information card inside the back cover

ELECTROSTATIC DISCHARGE CON­
TROL: Successful Methods for Micro­
electronics Design and Manufacturing, by
Tarak N. Bhar & Edward J. McMahon ; Hay­
den Book Company, Inc., 50 Essex Street,
Rochelle Park, NJ 07662; 194 pages in­
cluding references and index; 6% x : 9
inches; hardcover; $14.95.

Static electricity is familiar to us all as light­
ning, static cling of clothing, and sparking
when we touch a doorknob or other metallic
objects in cool, dry weather. Static voltages
up to and sometimes exceeding 15,000 volts
can be generated by simple motions such as
gett ing up from a chair, walk ing across a
room, rubbing of clothing, and hundreds of
other normal, everyday movements.

This book presents the phenomena of elec­
trostat ic discharge (ESO), its impact on elec­
tronics components, and the precautionary
design measures that need to be used in

controlling static electricity.
Case histories of ESO d~mage to micro­

electronics components are surveyed to alert
readers to the severity of damage from the
ESO phenomena. Th e manufacturing pro­
cesses that generate static electricity are de­
tailed, and failure modes and mechanisms
are discussed in depth and are illustrated with
examples.

A guide for establishing, implementing ,
and monitoring an ESO control program is
provided.

CIRCLE 121 ON FREE INFO RMATIO N CARD

PASCAL PROGRAMS IN SCIENCE AND
ENGINEERING, by Jules H. Gilder & J.
Scott Barrus ; Hayden Book Company,
Inc. , 50 Essex Street, Rochelle Park , NJ
07662 ; 339 pag es - no index; 6314 x 9314
inches; so ftcover; $18.95.

This book contains112 programs that solve

problems that are encountered by students,
scient ists, and engineers . Each application
includes a brief introduction to the program's
theory and algorithm, a complete program
listing, a sample-run, and an explanation of
the results.

The first five chapters concentrate on pro­
gram s in general mathematics: coordinate
transform ations, derivatives, integrals, sys­
tems of differential equations, matrix opera­
tions, statistics for data analysis, curve fitting ,
and much more.

The next two chapters provide calculations
in basic electricity and electronics, from resis­
tor coding to calculations of resonant-circuits.
The last five chapters offer programs for com­
puter-aided design of amplifiers , power sup­
plies, active filters, passive filters, communi­
cations lines, and much more.

All the programs have been tested on Ap­
ple 1/+ and Apple I/e microcomputers with

s:
~
JJ
o
I

$- - -
TOTAL $ _

$- - -

, p F t o S ,S S S uF

$79.95

SIGNATURE _

DAETRON
SUITE 10 5
1748 MAI N STREET
BUFFALO , N.Y. 14211
(416 ) 255-9701
DEALE R ENQUIRIES INVITED

EXPIRY DATE _

SHIPPING AND HANDLI NG $2.75 (per instrument)
o I ENCLOSE CH ECK 0 MONEY ORDER 0 BILL MY VISAo VISA CARD NO. _

PLEASE SEND ME
__(Quant ity) MC100A{s) @ $79.95 U.S

Immediate shipping on orders with money orders or VISA.
Personal checks please allow 2 to 3 weeks for clearance.
NAME
ADDRESS -::-::-c= -==-===- _
CITY STATE ZIP CODE _

The MC100A comes completely assembl­
ed and calib rated and at $79.95 is an
outstanding value. The extensive range of
, pF to 9,999 uF (no external meters re­
quired) and true hand held portab le size
(on ly 4' ;." x 2'/ , x 1' /,") make the
MC100A an extremely practi cal and easy .
to use instrument for the hobbyist tec hni­
cian or engineer.
CHECK THESE OTHER FEATURES
• Basic accuracy 1% (± one count) on
pF, nF ranges, 3 % (± one count) on uF
range.
• Uses sing le 9V batt ery (not included).
• Decimal point s light up when battery is
low or when capacitor is overrange.
• Full 4 digi t high eff iciency LED display
uses special c ircuitry to save on batter ies.
•Constructed with a tough impact resis­
tant plastic case.

O NE YEAR P A RTS &
L ABO U R W A RRANTY

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

METER?

{O- Chemtronics
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800-645-5244
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Chemtronics manufactures desoldering wicks in·two
wire constructions: Chem-Wik for general purpose
desoldering with maximum solder holdingcapacity
and Chem-Wik Lite, fasteracting for critical heat
sensitivecomponents. As electronic equipment
becomes smaller, more complex, more demanding,
Chemtronics family of purecopper desoldering wicks
will meetyour needs with a choiceof performance
characteristicsfor virtually every desoldering
application.

Send for free literature today.

PICK YOUR WICK
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CONVERTERS 

DESCRAMBLERS 
Largest Selection 

of Equipment Available 
$ Buy Warehouse Direct & Save $ 

36 channel 
wired remote 

converter 
only 

$8895 

iillk 36 channel 
converter 

Send $2 for complete catalog 
of converters and unscramblers 

Duanuq Dmouni+ 1, ,a %la,ie. ( haw. 
Add 54 %Puma'- Mich ,eadenIs add 44 ale+ u+ 

C &D Electronics, Inc. 
P.O. Bot 21, Jenison, MI 49428 

(616) 669-2440 

Versatile Lab 
Power Supply 

0.30 VDC at 0.2A Excellent Regulation 
Ripple & Noise - 500 uV Built -in Short - 

Circuit and Overload Protection 

Model 3002A features continuously 
adjustable current limiting and precision 
constant voltage /constant current operation 
with ''automatic crossover ' This lab -grade 
unit can also be used as a current regulated 
power source 

Optional 10-turn voltage 8 current controls 
S25 each Add S3 00 tor UPS shipping in 

Continental U S Check. Money Order or 

C O D accepted Illinois residents add 6% 
sales tax 

- ELECTRO INDUSTRIES. INC. 
4201 W. IRVING PK. . CHICAGO. IL 80641 

312/738-0999 
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64K memory and the Apple Pascal system. 
All are easy to read and modify. 
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ELECTRICAL FUNDAMENTALS (Second 
Edition) by J. J. DeFrance: Prentice -Hall, 
Inc., Englewood Cliffs. New Jersey 07632; 
692 pages including appendicies and in- 
dex; 61/4 9'/4 inches; hardcover: 526.95. 

This book is essentially an updated version 
of the authors earlier Direct Current Funda- 
mentals and Alternating Current Fundamen- 
tals; it is intended for use as a first course in 
electrical electronics technology. and Is 
aimed primarily at the technical institute. 
community. and junior college level It is writ- 
ten in the conversational style that proved to 
be successful in those earlier volumes 

The emphasis is on concepts and not on 
mathematical derivations, although mathe- 
matics is used whenever the material pre- 
sented has quantitative aspects that the 
student needs to be able to evaluate. At the 
end of each chapter are review questions that 
will enable the student to evaluate his or her 
comprehension of the material just covered 

The student must have a foundation in the 
principles of algebra. and some knowledge of 
basic trigonometry and logarithmic functions. 
Calculus is used in some of the derivations. 
so some background there would be helpful; 
but it is not needed for the comprehension of 
electrical theory or for solving problems. 

A major change in this edition is the switch 
from the phrase electron flow' to current 
flow r. 
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DOING BUSINESS WITH SUPERCALC, by 
Stanley R. Trost: Sybex, Inc.. 2344 Sixth 
Street. Berkeley. CA 94710: 248 pages in- 
cluding appendix, bibliography, and in- 
dex; 7 - 9 inches; softcover; $12.95. 

This book is a collection of over 40 useful 
applications for the SuperCalc program. Su- 
perCalc can be used to forecast sales. pre- 
pare income -tax reports. analyze real- estate 
investments. create expense registers. and 
prepare invoices. among many other uses. 

Many of the programs presented here can 
be used directly to meet individual business 
needs. or they can be modified easily to meet 
specific requirements 

The goal of this book is (1) to present a 

collection of SuperCalc programs that can be 
applied to business. and (2) to guide the Su- 
perCalc user toward an advanced level of 
familiarity with that powerful tool. 
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OSBORNE 4 & 8 -Bit Microprocessor 
Handbook by Adam Osborne & Gerry 
Kane: Osborne, A McGraw -Hill Company. 
630 Bancroft Way, Berkeley, CA 94710; 7 

91/4 inches; softcover; $21.95. 
This is a thick book. and not because of 

thick paper; its third dimension comes to 
1 ,xths inches. We mention that because it is 
not paginated in such a way that one can tell. 
without counting. exactly how many pages 
there are (There is a separate pagination for 
each of the 15 chapters. as well as for the 
data -sheets pages that follow the chapters 

What this book does is to give you, from an 
independent source. a description of virtually 
every 4 and 8 -bit microprocessor on the mar- 
ket. It can be used to supplement the Os- 
borne 16 -Bit Microprocessor Handbook 

(formerly An Introduction to Microcomputers 
Volume 2 - Some Real Microprocessors). 

Subjects covered in this volume include 
electrical characteristics. applications, sup- 
ply current. reset operation. external inter- 
rupts, data -input timing, signal sequences. 
clock periods. direct -memory access. logic. 
test circuits. manufacturers data sheets, in- 
struction sets, slow memory. bus -expander 
signals. and a host of others 
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ELECTRONIC INSTRUMENTATION (Third 
Edition) by Sol D. Prensky & Richard L. 
Castellucis; Prentice -Hall. Inc.. En- 
glewood Cliffs, NJ 07632; 7 9' i inches; 
465 pages; hardcover; $26.95. 

This new edition retains the style and ap- 
proach of the first two editions. presenting the 
latest refinements in technique, accuracy, 
and operation to be found in the field of elec- 
tronic instrumentation. 

Although the latest instruments are dis- 
cussed. the authors concentrate upon the 
most representative. describing each catego- 
ry of instrument in terms of its fundamental 
technique and approach. and the particular 
way in which it offers improved capability of 
measurement 
CIRCLE 126 ON FREE INFORMATION CARD 

SCIENCE AND ENGINEERING PRO- 
GRAMS FOR THE IBM PC. by Cass 
Lewart; Micro Text Publications, Inc.. 
Prentice -Hall. Inc.. Englewood Cliffs. NJ 
07632; 132 pages. including appendicies. 
references and further reading. and index: 
6 9 inches: softcover S12.95 (also avail- 
able in hardcover, $18.95). 

This book presents 19 programs designed 
to make optimum use of the personal corn- 
outer for scientific and engineering applica- 
tions There is thorough documentation. 
sample runs. and formulae. The programs 
include graph for plotting and interpretation; 
function generator for numerical function 
evaluation. azimuth and elevation for geo- 
synchronous satellites: bit -error rates for vari- 
ous modulation schemes: system -reliability 
evaluator: any base to any base conversion. 
and finding resonant L -C circuit parameters 

All programs are written in IBM PC BASIC 
and are compatible with BASIC versions 1 10 

and 2.0 
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SIMPLE INTERFACING PROJECTS. by 
Owen Bishop. Prentice -Hall, Inc.. En- 
glewood Cliffs, NJ 07632: 168 pages, no 
index: 6 9 inches; softcover 510.95 (also 
available in hardcover, $17.95). 

This book is directed to the microcomputer 
owner and presents projects through which 
he or she can make that microcomputer more 
powerful 

In addition to complete. step -by -step in- 
structions for constructing the 12 interfacing 
projects presented, there are guidelines for 
testing. troubleshooting, and programming, 
as well as flow charts All of the projects can 
be adapted for use on any microcomputer 

The 12 projects are electric- kettle control- 
ler, real -time clock. bleeper, graphic tablet. 
music generator. ROM board, mains remote 
control. voice- operated controller. sound pro- 
cessor. digitiser pad. telephone modem, and 
alarm -clock timer R -E 
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Quant ity Discount s . vtsa • Master Cha rge
Add 5010 vhipping-c-Mich. resident.. add 40""0 sales tax

Send $2 for complete catalog
of converters and unscramb lers

SC IENCE AND ENG INEERING PRO ·
GRAMS FOR THE IB M PC, by Cass
Lewart; Micro Text Publ ications, In c .,
Prent ice-Ha ll, Inc., Eng lewood Cliffs, NJ
07632; 132 pages, includi ng appendicies,
references and further reading, and index;
6 x 9 inches; softcover $12.95 (also avail­
able in hardcover, $1B.95).

This book presents 19 programs designed
to make optimum use of the personal com­
puter for scientific and engineering applica­
tions . There is thorough documentation ,
sample runs, and formulae. The programs
include : graph for plolting and interpretation;
function generator for numerical function
evaluation ; azimuth and elevation for geo­
synchronous satellites; bit-error rates for vari­
ous modulation schemes; system-reliability
evaluator; any base to any base conversion ,
and finding resonant L-C circuit parameters .

All programs are wrilten in IBM PC BASIC
and are compatible with BASIC versions 1.10
and 2.0.
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SIMPLE INTERFACING PROJECTS, by
Owen Bishop, Prentice-Ha ll, Inc., En ­
glewood Cliffs, NJ 07632; 168 pages, no
index; 6 x 9 inches; softcover $10.95(also
available in hardcover, $17.95).

This book is directed to the microcomputer
owner and presents projects through which
he or she can make that microcomputer more
powerful.

In addition to complete, step-by-step in­
structions for constructing the 12 interfacing
projects presented, there are guidelines for
testing , troubleshooting, and programming,
as well as flow charts. All of the projects can
be adapted for use on any microcomputer.

The 12 projects are: electric-kelll e control­
ler, real-time clock, bleeper, graphic tablet ,
music generator, ROM board, mains remote
control , voice-operated controller, sound pro­
cessor, digitiser pad, telephone modem, and
alarm-clock timer. R-E
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(formerly An Introduction to Microcomputers:
Volume 2 - Some Real Microprocess ors).

Subjec ts covered in this volume include
electrical characteristics, applications, sup­
ply current, reset operat ion, external inter­
rupts, data-input timing, signal sequences,
clock periods, direct-memory access, logic,
test circuits, manufacturers data sheets, in­
struction sets, slow memory, bus-expander
signals, and a host of others.
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ELECTRONIC INSTRUMENTATION (Third
Edit ion) by Sol D. Prensky & Richard L.
Castellucis; Prentice-Hall , Inc., En­
glewood Cliffs, NJ 07632; 7 x 9% inches;
465 pages; hardcover; $26.95.

This new edition retains the style and ap­
proach of the first two editions, presenting the
latest refinements in technique, accuracy.
and operation to be found in the field of elec-

--tronic instrumentation.
Although the latest instr uments are dis­

cussed, the authors concentrate upon the
most representative, describing each catego­
ry of instrument in terms of its fundamental
technique and approach, and the particular
way in which it offers improved capability of
measurement.
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DOING BUSINESS WITH SUPERCALC, by
Stanley R. Trost; Sybex, Inc ., 2344 Sixth
Street, Berkeley, CA 94710; 248 pages in­
cluding appendix, bibliography, and in­
dex; 7 x 9 inches; softcover; $12.95.

This book is a collection of over 40 useful
applications for the SuperCalc program. Su­
perCalc can be used to forecast sales, pre­
pare income-tax reports, analyze real-estate
investments, create expense registers, and
prepare invoices, among many other uses.

Many of the programs presented here can
be used directly to meet individual business
needs, or they can be modified easily to meet
specific requirements.

The goal of this book is (1) to present a
collection of SuperCalc programs that can be
applied to business, and (2) to guide the Su­
perCalc user toward an advanced level of
familiarity with that powerful tool.
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OSBORNE 4 & 8-Bit Microprocessor
Handbook by Adam Osborne & Gerry
Kane; Osborne, A McGraw-Hili Company,
630 Bancroft Way, Berkeley, CA 94710; 7 x
9% inches; softcover; $21.95.

This is a thick book, and not because of
thick paper ; its third dimension comes to
Waths inches. We mention that because it is
not paginated in such a way that one can tell,
without counting, exactly how many pages
there are. (There is a separate pagination for
each of the 15 chapters, as well as for the
data-sheets pages that follow the chapters .

What this book does is to give you, from an
independent source, a description of virtually
every 4 and 8-bit microprocessor on the mar­
ket. It can be used to supplement the Os­
borne 16-Bit Mi croprocessor Handbook

64K memory and the Apple Pascal system.
All are easy to read and modify.
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ELECTRICAL FUNDAMENTALS (Second
Edition) by J. J. DeFrance; Prentice-Hall,
Inc., Englewood Cliffs, New Jersey 07632;
692 pages including appendicies and in­
dex; 6Va x 9% inches; hardcover; $26.95.

This book is essentia lly an updated version
of the author's earlier Direct Current Funda­
mentals and Alternating Current Fundamen­
tals ; it is intended for use as a first course in
electri cal/elect ronics technology, and is
aimed primarily at the techn ical institute,
community, and junior college level. It is writ­
ten in the conversational style that proved to
be successful in those earlier volumes.

The emphasis is on concepts and not on
mathematical derivations, although mathe­
matics is used whenever the material pre­
sented has quantitative aspects that.trie
student needs to be able to evaluate. At the
end of each chapter are review questions that
will enable the student to evaluate his or her
comprehension of the materia l just covered.

The student must have a foundation in the
principles of algebra, and some knowledge of
basic trigonometry and logarithmic functions.
Calculus is used in some of the derivations,
so some background there would be helpful ;
but it is not needed for the comprehension of
electrical theory or for solving problems,

A major change in this edition is the switch
from the phrase "electron flow" to "current
flow."
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36 channel
converter

$4595

• Only$12500

• 0-30 VOC at 0-2A • Excellent Regulation
• Ripple & Noise - 500 uV • Built-in Short­
Circuit and Overload Protection

Model 3002A features continuously
adjustable current limiting and precision
constant voltage/constant current operation
with " automatic crossover. " This lab-grade
unit can also be used as a current regu lated
power source.

Optional 10-turn voltage & current controls:
$25 each. Add $3.00 for UPS shipping in
Continental U.S. Check, Money Order or
C.O .D. accepted. Illinois residents add 6%
sales tax.

@ ELECTRO INDUSTRIES, INC.
4201 w. IRVING PK ., CHICAGO, IL 60641

312/736·0999

36 channel
wired remote

converter
only

$8895

C&D Electronics, Inc.
P.O. Box 21, Jenison, MI49428

(616) 669·2440

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $
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POWER SUPPLIES 
continued from page 70 

be used to pro ect the power supply and the load 
In the event that an excessively high voltage is 
applied to the load. 

output from the op -amp is positive. That 
positive voltage is applied to the gate of 
the SCR, turning it on. When on. the SCR 
acts like a short circuit across R1 . protect- 
ing both the load and the supply. 

If the connections to the inverting and 
non - inverting inputs to the op -amp in Fig. 
IO were interchanged, we would have an 
undervoltage protection circuit. The load 
and regulated supply would be shorted by 
the SCR when the voltage across R1- drops 
below a specific level. R -E 
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Train at home in spare tine... 
No precious experience needed 

. omputers are 
ronnirg over a billion dollars a 
year That s why a whole new 
business is starting up- 
devoted entirely to small com- 
puter repair And right now is 
the time to get in on the 
ground floor - either working 
for someone else or in your 
own computer repair 
business 

AIM staler. nor Is slectrwks 
No reed to quit your hob. change your daily routine or tale 
time from family respongbhtws And you don t was 
Ym porn Io and from class because you tram at home 

spare time The ICS Microcomputer 
Repair Course Is designed for 
beginners -people with no prey. 
Ous experience who want to get 
started fast And you should be 
ready for an ntry -levl lob 
repairing small computers even 
Defoe you rmsh tors course 

Experts show yes east te IM... 
bow to do it! we start you fast with 
the basics. and everything is 
explained in easy -to- understand 
language compi.te 
with plenty of aa- 
grams and 
dawrnps 

SEND FOR FREE FACTS! 

Toe rfMv 
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trainer. digital 
V O el and much 
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wee course 

School of Computer Repair. Dept DE024 
tawc "'; Scranton. Pennsylvania 18515 
Send Ire* facts and color brochure telling how I can get 
into computer repair at home in my spare time No oblige- 
lion No salesman will call 
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STUFF. 

The growth of NTE quality replacement parts has 
been nothing short of astronomical And the proof 
Is in our new 1984 Replacement Master Guide. 
destined to be the standard directory for technicians 
across the country. In excess of 3.000 quality NTE 
types are cross -referenced to more than 220.000 
industry part numbers 

YOU'LL FIND ALL THE RIGHT STUFF FOR 
REPLACEMENT. MAINTENANCE AND REPAIR: 
Transistors Memory IC's 
Thyristors Thermal Cut -Offs 
Integrated Circuits Bridge Rectifiers 
Rectifiers and Uniiunctlons 
Diodes RF Transistors 
High Voltage Microwave Oven 
Multipliers and Rectifiers 
Dividers Selenium Rectifiers 
Optoeteetronic NEW' The Protector 
Devices 6000- Transient 
Zeners Voltage Protection 
Microprocessors Strip 
and Support Chips 

Look for our Replacement semiconductors in the 
bright green polybags and cartons that list rating 
limits, device type. diagrams and competitive 
replacement right on the package NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two -year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 

NEW -TONE ELECTRONICS. INC. 
44 FARRAND STREET BLOOMFIELD, NEW JERSEY 07003 

(FORMERLY TCG) 
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The growlh of NTEquality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement MasterGuide,
destinedto be thestandard directoryfor technicians
across the country. In excessof 3,000 quality NTE
types are cross-referenced to more than 220 ,000
industry part numbers.

YOU'll FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:

• Transistors • Memory IC's
• Thyristors • Thermal Cut-Offs
• IntegratedCircuits • Bridge Rectifiers
• Rectif iers and • Unijunctions

Diodes • RF Transistors
• High Voltage • Microwave Oven

Multipliersand Rectifiers
Dividers • Selenium Rectifiers

• Opt~electron ic • NEW!TheProtector
Devices 6000 '" Transient

• Zeners Voltage Protection
• Microprocessors Strip

and Support Chips

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagramsand competitive
replacementright on the package. NTE quality
parts are available fromyour local NTE distributor
and come backedby our exclusive two-year
warranty. Ask for your FREENTE Replacement
Master Guide and take off with NTE!

NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET · BLOOMFIELD, NEW JERSEY 07003
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output from the op-amp is positive . That
positive voltage is applied to the gate of
the SCR, turn ing it on. When on, the SCR
acts like a short circuit across RL , protect­
ing both the load and the supply.

If the connec tions to the inverting and
non-inverting inputs to the op-amp in Fig.
10 were interchanged , we would have an
undervoltage protection circuit. The load
and regulated supply would be shorted by
the SCR when the voltage across RL drops
below a specific level. R-E
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Sales of small computers are
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busin ess is starting up­
devoted entirely to small com­
puter repair. And right now is
the ti me to get in on the
ground floor-either working
for someone else or in your
own compute r repair
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Start making money in electronics
No need 10 quit your job. change your daily routine or take
time from family responsibilities. And you don't waste
time going to and from class because you train at home in

f,.iiiiiii;;iI::i'l spare time. The ICS Microcomputer
Repair Course is designed fo r
beginners- people with no previ­
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MARKET CENTER 
BUSINESS OPPORTUNITIES 

WHOLESALE MATV CATV VCR equipment, an- 
tennas. audio cables. adapters. original replace- 
ment cartridges & styli. telephone accessories . 

radios. cassette recorders. speakers. etc . send let- 
terhead for free catalog (212) 897 -0509 D&WR. 
68.12 110th St. Flushing. NY 11375 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing bus,- 
ness -without investment Write BUSINESSES, 
92 -R. Brighton 11th, Brooklyn. NY 11235 

VIDEO game repair business Start your own Infor- 
mation parts list 55 00 BEST ELECTRONICS, 
4440 Sheena, Phoenix. AZ 85032 

PROJECTION TV... Make SSSs assembling pro- 
jectors Easy Results comparable to $2.500 00 
projectors Your total cost less than 520 00 
Plans, 8- lens, & dealers information 517 50 Illus- 
trated Information free... MACROCOMA -GGX, 
Washington Crossing. PA 18977 Creditcard orders 
24 hours (215) 736 -2880 

TECHNICAL writers make big money writing 
short sentences' Free details: TEK PUBS, Box 
2458 -E, Oroville. CA 95965 

LCD watches 52 50 Penwatch 52 00 Catalog 
Si 00 RELIANT ENGINEERING COMPANY, Box 
33610.Sheungwan,Hong Kong 

YOUR own radio station! AM. FM. Cable, li- 
censed unlicensed. transmitter kits' Write 
BROADCASTING, Box 130 -F3. Paradise. CA 
95969 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary. knowledge not re 
quired. sales handled by professionals Ideal 
home business Write today for facts' 

Postcard will do, Barta -RE -X, Box 248. 
Walnut Creek, CA 94597. 

BECOME alarmingly successful. Tremendous 
employment-business opportunities Residential - 

business burglar alarms Easily learned Informa- 
tion 52.00 DYNAMIC SECURITY MARKETING. 
PO Box 1456 -X. Grand Rapids, MI 49501 

48K computer US$380 00 and hundreds Apple 
compatible softwares Details US 51 00 RELIANT, 
PO Box 33610. Sheungwan Hongkong 

EDUCATION & INSTRUCTION 
EARN your university degree through evaluation 
assessment. of existing education, experience. 
achievements Call, (614) 863 -1791. or write. AS- 
SESSMENT, Box 13130R. Columbus, OH 43213 

UNIVERSITY degrees by mail' Bachelors. Masters, 
Ph Ds Free revealing details COUNSELING, Box 
317 -RE3. Tustin. CA 92680 

FEAR of fading/ Substandard school performance/ 
Educator offers psychological and practical coping 
methods for persons taking difficult technical 

rl OM m- imen*- -lmnum - 
Sanyo s Low Distortion 

t Thick Film IC Audio 
too WATT 

Stereo Power Modules 02'. s9 Volt Amp S6 AUDIO Power Amp ' with spec's 
Typically AMPLIFIERS OT004.THD I005.THD 

, rated 
S output 

moi/ /fir 
Both modular require Bipolar Power Supplies 6 

External Components 
Set ol one STK 3082 Stereo Volt Amp i two 

ISTKooeoli Power Amplifias with 16 pages of info, 519 

R 

A 

1 

40 AMP 600V 06040C 54.75 
40 AMP 600V SC264M4 $5.75 
25 AMP 600V 06025P $3.75 
15 AMP 600V MACIS.6 $1.75 
8 AMP 600V MAC226 -8 75c 

TOUCH TONE 
DECODER 

Decode standard 
telephone touch tones 6 
control up to 16 separate 

I'unctions or devices over 
2 wires Control your 

horns remotely' 
Low power consumption 

of12VDC . 30 MA 
Is perfect for robotics ' MITEL CM6e33 $45.00 

CABLE SALE 
is 25 22 awg Shielded 

Belden 6761 2 100 

55.00 
21i 22 plus 25 22 Shielded 

V) Belden 6732 3e 100' 

S15.00 

102 

EDWARDS SECURITY 
ALARM HORN 
Loud 120 VAC 

125A 1'%r lb 

5' .5'52 1/4 

T 

56 

49c each 
1600C/4K x 1 per tube 

Dynamic Ram oil 7 

21078/TMS4060.2 S8 33 or 
MM52e0N 95ceach 
Low power 250 n sec 
rislte Output 

al - --al alIE1 - -- all- - 
for robotics, precision movement application, etc. 

STEPPER MOTOR 
tunititar wound) 
5 VDC 3', Watts 7 5x 
441 Step/Rev 28 RPM 
0- 26OPPS with S pages o' information 
Alrpax K824004e2478 

$3.00 2.118 Mast s "xs /e"shalt 093 Ole 

ROBOTICS, ANDROID, 
GEARED PM MOTOR 

Reversible Heavily geared Permanent Magnet 
1.5 RPM on 6 VDC 

53.00 10RPM . 12VDC 
Rowe 500 Series 3" overall. 114" shaft. 7116" dia 

12 teeth. solid brass gear 

M DA3504 
Full Wave Bridge Rectifier 
00 Volt 35 AMP $2 49 

V1301A10A 
130V RMS 10 Joule 
Metal Oside Varistoi 99( 

T11305/5.7 6225 
Alphanumeric LED Display 
IEE 1704R 0 3" char hgt 

LM37e Stereo 4 Watt 
Channel Audio Ampldier 

SI 95 

R&D 
Electronics 

120211 Pine Island Road 
Cape Coral. FL 33909 

, 

Bassick 4814 wit -lute ball bearing 
SWIVEL CASTERS 

Soll Rubber Wheel 
Top Plate t 7/8" s 25/8' 1/4e ea 

2" Dia x 15116 x WHEEL Dia I 
D Heaviest Duty NI-CAD STICK , ' 

SALE 

4156.00 I 

4 AMP HrVslb. 
2 14x 1.1/4 1K7.00 

112 Vs 1114I6 500 MAH, 2t$2 2 Ox 12 Amp Hr 
' 

4198.98 AA 3-137164/16 Die 7 X Sub C 
11-M01-1M 210 

5/811.95 
1.29011 Ft2 AMP Hr 

Sub CI'D = $1.75 
7/8 Dim s 2.3/16 ' r Ib. 

6 for $4.90 
NEW UNUSED MILITARY 

SURPLUS TESTED BY THEM m 
6 GUARANTEED BY US 

for 5675 I 

46 SWITCH KEYBOARD $15.00 ; 
All N. open switches with standard 10-key numeric 
pad on right. encoded with MMS740AAEIN encoder. 
with 3 pages of information Color Coded Keys 

Removeablelreplaceable' 
I/-314x614a1'r 1'h lb. rids 

MAIL ORDER ONLY ADD POSTAGE: 
Cor,r,nrnrol U S add SI 60 Lon 1.1 pound. SOr ear .e. additional pour., 
West Coast odd Si IO Ion rho 1st pound ti SOc Iw ow- h additional pound 

MC a VISA with all informat,on Iron, .and S phone no 
Send SASE for aompl.t. Last. rL residents add S Sales T.,. 
Ass about vol d,srounts .dl o,de,s processed same day quanta.,, rid 

CIRCLE 74 ON FREE INFORMATION CARD 

courses -college. vocational, or correspondence 
school Send 510 00 for treatise 'Learning Prob- 
lems,' additionally entitling to personal replies 
for six months SCHWARTZ, Box 325. Nesconset. 
NY 11767 

TRAIN FOR A 
GREAT CAREER IN 

ELECTRONICS 
LEARN AT HOME IN SPARE TINE...The last -growing 
Electronics held offers excellent career opportunities 
even at the entry level A knowledge of BASIC ELEC- 
TRONICS can help you get your foot in the door. guakty tor 
good sobs like Inspector, Electronic Sales. 
Junior Technaan Tester and more Easy -to- 
lolow homy -study course starts you at the 
very beginning everything step by 
stop with plenty_ of photos. charts. csagrams 
MulbmNer. parts vets. calculator. digital 
VOA1 ncl dsd Hands -on training lets you 
4am by dorm. Get FREE FACTS No 
satoanwi wooly MAIL COUPON TOOAYI 

I. 

Inas u51C ELECTI ONl $ COURSE ~i t1ra4 MIM Saarton. PA 18615 
DE024 

Name Aso 

aasneu 

City Sua by 
J 

N,p1Vy Inec/we Home Study 5591 Degree Pro- 
gram Ion Espnsnced Etechoruc tic hruc.ons 
Our New Advoneed Ptocemem Pogrom pions 
Credit br p,evtous Schooling a P,oinsnonoi Ir 
perwnce Advance Rapidly. Our 35th weir' 

/REE o*SCRIPTNE LITERATURE, 

Coors Uto11hA 01 Electrorcs Ingtneeong 
DESK 15 PO 500 20345 JACKSON. MS 30209 

CB EQUIPMENT 
CB radio books. kits, modifications, catalog Si 00 
refundable APS. POB 263RE. Newport. 8102840 

PALOMAR'Pride electronics- exclusive repair fa- 
cility Service- update -improvements on these 
and similar equipment PALOMAR PRIDE REPAIR, 

0720 
1320 Grand. San Marcos. CA 92069 (619) 744- 

B MODIFICATIONS 
Increase channels. range. privacy' We specialize 
In frequency expanders. speech processors. FM 
converters. PLL & slider tricks. how -to books. 
plans, kits Expert mail -in repairs & conversions 
16 -page catalog $2 

CBC INTERNATIONAL. P 0 BOX 3t500RE 
PHOENIX. AZ 85046 16021 9968700 

WANTED 
WANTED: old Western Electric & RCA tubes, 
speakers. amplifiers McIntosh, Marantz, tube 
amps (713) 728 -4343 MAURY CORD, 11122 At- 
well, Houston TX 77096 

INVENTIONS. Ideas. new products wanted for pre- 
sentation to industry and exhibition at national tech- 
nology exposition Call I- 800 -528 -6050. Arizona 
I. 800 -352.0458 X831 

HALLICRAFTERS S -40. S -52. S -77 Any con- 
dition Paying 520 00-540 00 each FALA ELEC- 
TRONICS, Box 04134-2, Milwaukee. WI 53204 

TI -99/4A SOFTWARE 
TI -99 4A owners Get your free catalog of new. ex- 
citing. low cost software DYNA, Box 690. 
Hicksville. NY 11801 

MARKET CENTER

LEARN AT HOME IN SPARE TIME.. .The fast-growing
Electronics field offers excellent career opportunities...
even at the entry level, A knowledqe of BASIC ELEC­
TRONICScan helpyou getyourfoot in the door,qualify for
good jobs like Inspector, Electronic Sales,
Junior TechnicianlTester and more. Easy-to­
follow home-study course starts you at the
yerybeginning...explainseverything step by
step with plentyof photos, charts,diagrams.
Multimeter, parts kits, calculator, digital
VOMincluded. Hands-on training letsyou
learn by doing. Get FREE FACTS. No
salesmanwillcall.MAILCOUPONTODAY!

TI-99/4A SOFTWARE

HALLICRAFTERS S-40, S-5 2, S-77 . Any co n­
dition. Paying $20.00-$40.00 each. FALA ELEC­
TRONICS, Box 04134-2, Milwaukee, WI 53204.

TRAIN FORA
GREAT CAREER IN

ELECTRONICS

High ly Effectiv e Home Study BSEE Degree Pro­
g ram for Experienced Electro nic Technicia ns
Our New Advanced Placement Program grants

~
l~ 'I Credit for previous Schooling &:Professional EX~

perience. Advanc e Rapldtyt Our 36th Yearl
/ FREE DESCRIPTM LITERATURE!

Cook's Inslilute of Electronics Engineering
, DESK 15 . P.O. BOX 20345, JAC KSON. MS 39209

CB EQUIPMENT
CB radio books, kits, modifications, catalog $1.00
refundable. APS, POB 263RE, Newp ort , RI 02840.

PALOMAR/Pride electronics- exclusive repair fa­
cili ty. Service-update-improvements on the se
and similar equipment. PALOMAR PRIDE REPAIR,
1320 Grand, San Marcos, CA 92069 (619) 744­
0720.

WANTED
WANTED: old West ern Ele ct ric & RCA tubes,
spea ke rs , amplifie rs . Mcintosh , Marantz, tube
amps. (713) 728-4343. MAURY CORB, 11122 At­
well, Houston. TX 77096 .

courses co llege, vocat ional, or correspondence
school. Send $10.00 for treatise "Learning Prob­
lems," add itionally entitling you to personal replies
for six months. SCHWARTZ, Box 325, Nesconset,
NY 11767. .

INVENTIONS, ideas , new product s wanted for pre­
sentation to industry and exhibition at national tech ­
nology exposit ion. Call 1·800·528·6050. Arizona
1-800 -352-0458 . X831.

TI-99/4A owners. Get your free catalog of new, ex­
c it ing, low co st softwar e . DYNA, Bo x 690,
Hicksville, NY 11801.

--------------leI BASIC ELECTRONICS COURSE DE024 I
I .~co .... Dept. 00000 Scranton, PA18515

IName Alle_ 1
I Addre.. I
I CllrlState/Zlp I.. .J

I
I

$3.00

ONE-MAN
FACTORY

$3.00

ROBOTICS, ANDROID
GEARED PM MOTOR

HIGHLY
PROFITABLE

ELECTRONIC

FEAR of failing ? Subst andard school performance?
Educator offers psychological and practical coping
meth od s fo r pe rso ns takin g difficult te chnical

EDUCATION & INSTRUCTION

Investment unn ecessar y , knowledge not re­
quired , sales handled by pr ofessional s. Ideal
hom e business , Wri te today for fac ts '

Postcard will do , Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

EARN your university degree through evaluation
assessm ent , of existing education , expe rience,
achievements. Call, (614) 863 -1791, or wr ite, AS­
SESSMENT, Box 13130R , Co lumbus, OH 43213.

UNIVERSITY degrees by mail ! Bachelors, Masters,
Ph.D's... Free revealing details . COUNSELING, Box
317-RE3, Tustin, CA 9268 0.

48K co mputer US$3 80.00 and hundreds Apple
compatible softwares. Detail s US $1.00. RELIANT,
PO Box 33610, Sheungwan , Hong kong .

BECOME alarmingly successful. Tremendous
employment-business opportunities. Resid ential ­
business burglar alarms. Easily learn ed. Inform a­
tion $2.00. DYNAMIC SECURITY MARKETING,
PO Box 1456-X, Grand Rapid s, M149501 .

(Unifilar Wound)
5 VDC3V, Watts 7.5°X
48Step/Rey. 28RPM
0·280PPS
Airpax K82400/A82478
2·1/8Diax1.5"x5/8" shaft .093 Dia

-------------.,for roboti cs, precision movement application, etc.

STEPPER MOTOR I

~ I
with 5pages of information I

I

LCD watc hes $2. 50. Penwatch $2 .00 . Catalog
$1.00. RELIANT ENGINEERING COMPANY, Box
33610, Sheungwan, Hong Kong.

TECHNICAL wri ters ma ke big money... wr it ing
short sen tence s ! Free details : TEK PUBS, Box
2458 -E, Orov ille, CA 95965.

VIDEO game repair business. Start your own. Infor­
mation/pa rts list $5.00 . BEST ELECTRONICS,
4440 Shee na, Phoenix, AZ 85032.

YOUR own radio station! AM , FM, Cable, li­
ce nse d, unlicen sed , transm itt er ki ts ! Wr it e:
BROADCASTING, Box 130-F3, Parad ise , CA
95969 .

40AMP 600V06040C $4.75 EDWARDS SECURITY
40AMP 600VSC264M4 $5.75 ALARM HORN
25AMP600V06025P $3.75 Loud 120 VAC $6
15AMP600VMAC15 .8 $1.75 .125A 1'h lb.
8 AMP600VMAC228·8 75c 5" x5" x2·1I4"

BUSINESS OPPORTUNITIES

CIRCLE 74 ON FREE INFORMATION CARD

MECHANICALLY inclin ed individuals desiring
ownership of small eiectronics manu facturin g busi ­
ness-with ou t investm ent . Write: BUSINESSES,
92- R, Brighton 11th, Brookl yn, NY 11235.

WHOLESALE MATV/C ATVIVC R equipment , an­
tennas , aud io cables, adapters , original/rep lace­
ment cartridges & styli, telephone accessor ies ,
radios, casse tte recorders, spea kers, etc" send let­
terhead for free catalog (212) 897-0509 D&WR,
68-12 110th St. , Flushing , NY 11375,

PROJECTION TV.•. Make $$$ 's assembling pro­
jectors... Easy... Results comparable to $2 ,500.00
projectors ... Your total cost less than $20.00.. .

'Plans, 8" lens, & dealers informati on $17.50 ... Illus­
tr ated inform ati on free .. . MACROCOMA-GGX,
Washington Crossing, PA 18977. Creditcard orde rs
24 hours. (215) 736-2880.
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TECHNICIANS. MANAGERS. INVESTORS 

SUBSCRIBE TO 
High Technology Magazine 

AND PROFIT FROM 
OTHER PEOPLE'S SUCCESS. 

dont 
Mich Technolog, 

o.cmber I9)0 

Sykes 
Ili>tlt Technolo%. 
December ITO 

"The concept that television is 
something to just sit and look at 
is being swept away by this new 
wave of interactive video technol- 
ogy. With Sony's microprocessor - 
based laser videodisc player, the 
viewer is no longer an observer, 
but rather an active participant 
who can shape the program being 
viewed." 

.4kio Morita, Chairman and CE 
Sony Corp. 

"Terrific progress has been made 
in developing new antibiotics, 
and with it has corne intense com- 
petition in marketing these 
drugs." 

Richard B. Sykes 
VP, Biol. Research Dir. 
Squibb Institute 

Jaa-on 
!Itch TechnoloK. 
I)eocna,er l'«t 

penan. 
Iligh Technolo*, 
Februar. 19'4 

"The future for microcomputers 
lies in powerful operating sys- 
tems, multiuser capabilities. com- 
munication with larger systems, 
and local -area networking." 

!)avid Jackson, President 
Altos Computer Systems 

"Systems that understand natural 
English truly personali;,econm- 
puting by allowing the individ- 
ual to function according to his 
normal workstyle and concept 
base." 

Gary Hendrix 
Chairman, Symantec 

Whether you're an engineer, technician, manager, or investor -or a combina- 
tion of all three -you can reap the rewards of the technological revolution. Let 
High Technology magazine show you how. With articles that acquaint you with 
advances in fields outside your own. Inform you of important trends emerging 
in companies like yours. And introduce you to the people and corporations 
that are making things happen today in the industries of the future. As high 
technology transforms the world we live in, rare opportunities for success 
are becoming unlimited opportunities overnight. See for yourself. Take 
this opportunity to try a free issue. There's no obligation to subscribe. 

Please use the adjacent 
subscription card to order ° 
your free copy plus 11 

additional issues, for just 
S18.00 (51.50 /copy), or 
write to: 

hTechnolog 
P.O. Box 2808, Boulder. Colorado 80321 

i 05 

TECHNICIANS, MANAGERS, INVESTORS

SUBSCRIBE TO
HighTechnology Magazine

AND PROFIT FROM
OTHER PEOPLE'S SUCCESS.

Morita
Hi gh Techno logy
Nove mber 1983

Sykes
I1iJ;hTech nol ogy
Dec em be r 1983

"The concept that television is
something to just sit and look at
is being swept away by this new
wa ve ofin teractive video technol­
ogy. With Sony 's microprocessor­
based laser videod isc player, the
viewer is no longer an observer,
but rather an active participant
who can shape the program being
viewed."

Akio Morita, Chairman and CEO
Sony Corp.

"Terrific progress has been made
in developing new antibiotics,
and with it has come intense com­
petition in marketing these
drugs. "

R ichard B. Sykes
Vp, Bioi. R esearch Dir.
Squibb Institute

Jackson
IIi gh Tech nology
December 1983

Hendrix
Hi gh Technol ogy
Febr uary 1984

"T he futu re for microcomputers
lies in pouierful operating sys­
tems, multiuser capabil it ies, com­
munication with larger systems,
and local-area networking."

Da vidJackson, President
A ltos Computer Systems

"Systems that un ders tand natural
En glish truly personalize com­
puting by allowing the individ­
ual to function according to his
normal workstyle and concept
base."

Gary Hendrix
Chairman, Symantec

Whether you're an engineer, technician, manager, or investor-or a combina­
tion of all three-you can reap the rewards of the technological revolution. Let
High Technology magazine show you how. With articles that acquaint you with
advances in fields outsideyour own. Inform you of important trends emerging
in companies like yours. And introduce you to the people and corporations
that are making things happentoday in the industries of the future. As high
technology transforms the world we live in, rare opportunities for success
are becoming unlimited opportunities overnight. See for yourself. Take
this opportunity to try a free issue. There's no obligation to subscribe.

Please use the adjacent 7. '"

subscription card to order Jill 0 llillli h I
your free copy plus 11 ~ gy
additional issues for just lia· ec no 0
$18.00 ($1 .50/C~PY), or 0 P.O. Box 2808 , Boulder, Colorado 80321
write to: 105
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QUALITY SPECIALS 
SOPHISTICATED I.C. S D M. T1 WOVOID PSI( 

0I1I014TI0 C,C1A11 ,1TID O. 
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L 1AI rOUC. K.Y, 0 M, V. N C .0If.,.n TO110 IO MOKA Ra1 11AS.O.1 O O D .00.010 ,Op. 0.Y ON CO 
10.0111 YC QO ./UT 001 I0IC 
YOM DY To 0. 014 POP 10.w0 D.LO1 t. 
OP roo 

KOw c0/ W Ty,+Vaal VIL/Vaal 111 A0 'o '4ta CI n 4011 af 01 Van 0,14.e 
.VO, oc P w 0C01 a C.OY t1 0C0 ,010 IKTIIKD CD 01.01011 

O O 1T.0 CCI11 O SIO 1Tó(1 .10.1 11.040 aKC4(aIO CLit vamp p.,/ 
lPM 4O40010,M 0O1,V1.,00r4LOCa AM CC.rt .1 / 001 COY0y A 10004 11.00 1 1O0/ O, r 0 
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P.11 O01V, pP111 VOTOI l P. O. 

.,0 MEC, 0.00 w O1 MON. ,010 ...ACP C O,C PL L' r.aro. 
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FREE CATALOG OF NEW DEVICES 

ur 

GOLDSMITH 

CORPORATION GO 
P O BOX 3188. COMMACK. NY 11725 
401.1 0.01.1 W(LCOON - LTq /!1- 7144 

17 0.1. CLAD 741 .CCI.ID 

S CIENTIFIC 

I/II lO.. 1Pt 01I010/1 AOC 11141 ILI 
DIP.O/-DO h I(0j III fil.Cr. COD D p M 4 V 4...., .. , ...,,.... M . . 

SATELLITE TELEVISION 
SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now! In- 
struction manuals. schematics, circuit boards! 
Send stamped envelope: XANDI. Box 25647, 
Dept. 21W, Tempe, AZ 85282. 

FREE! Information on 100 satellite -television chan- 
nels plus free catalog of proven do -it- yourself plans 
kits for easy. low -cost. attractive satellite antennas 
Also. wholesale electronics components GFI -5. 
Box 9108. Missoula, MT 59807 (406) 642-3405 
Consumer Guide to Satellite Television -- S6.95 

SATELLITE television: receivers $300 00. dishes 
5100.00. LNAs. downconverters Complete infor- 
mation Catalog S4 00 SATELLITE SYSTEMS, 
Dept R. Box 184, Milpitas. CA 95035 

SATELLITE antenna Build for less than $200 00. 
Get complete plans. material list. settings for geo- 
stat onary orbit of satellites and TV programming 
Send 59.95 HERITAGE ANTENNA SYSTEMS. 
PO Box 14672 Fort Worth TX 76117 

SATELLITE TV VIEWERS 
Ge: complete weekiy ,stings 

Send S1 for simple copy. 

Fatum, Callan ' 95540 
1100. 1s1-ter (U.5.) 800.5846.11717 

707.7ES -147e (all °allers) 

IHOBBYISTS... simplify digital circuit design using 
EPROM How to guidebook also includes nine proj- 
ects you can build St5 00 to TECHNILOGIK, PO 
Box 45. Essex. VT 05451 

PLANS & KITS 
PRINTED -circuit boards Quick prototypes. pro- 
duction. design. reflow solder send print or 
description for quote to KIT CIRCUITS. Box 235. 
Clawson, MI 48017 

CABLE TV converters and equipment Plans and 
parts Build or buy For information send S2 00 C & 
D ELECTRONICS, PO Box 21, Jenrson. MI 49428 

HI -FI speaker kits, auto speaker systems. and raw 
drivers from the worlds finest manufacturers For 
beginners or experts Free literature A &S SPEAK- 
ERS, Box 7462R. Denver. CO 80207 (303) 
399 -8609 

UGHT chaser color organ kits. rack mount units 
20e. off sale DESIGN SPECIALTY, PO Box 1995. 
Huntington Beach. CA 92647 

PROJECTION TV... Convert your TV to project 7- 
foot picture Results comparable to 52.500 00 pro- 
jectors Total cost less than $30 00 Plans 8 8 
lens 519.95 Illustrated information free... MAC - 
ROCOMA-GG, Washington Crossing. PA 18977 
Creditcard orders 24 hours (215)736.3979. 

SATELLITE T.V. VIEWERS 
Now build your own Satellite T.V Earth Station at a 
fraction of the cost Exciting NEW book used by mata 
manufacturers gives step-by-step directions Secret 
tacts now ava labo! 
ONLY 510.00 p.p. 
SATELLITE INC.. P.O. BOX 3561 -C 
Conroe, Texas 77305 

MOST advanced sine converter descrambler 
available. PCB and plans S15 00 JIM RHODES. 
'025 Ransome Ln , Kingsport. TN 37660 

FREE KIT Catalog 
FUNCTION GENERATOR KIT S' 
Auto-Rani/mi C.P -meter kit 679., 

Phone 209 -772 -2076 
Wrote o. ,. . F' 7 Fr. CI TA 1.74': 

DACE SCIENTIFIC 
BOX 144VALL4EY SPRINGS CA 9575: 

contains 
TEST L 

EXPERI - 
MENTER'S 

EQUIP 

CIRCUIT SPECIALISTS YOU Rs 

S 

IDE 

MIIMARUKETTOR 

74LS0o 
74L S01 

r_ 502 
S03 
S05 

74.S08 
741509 
741510 
741511 
741512 
741513 

741514 
741515 
741520 
74LS21 
74LS22 
741.526 
741527 
741528 
741530 
741532 
741533 
741537 
741.540 
74LS42 
741.547 
741.548 
741549 
741551 
741554 
741555 
741573A 
741S74A 
741575 
741576A 
741S77 
741578A 
741583A 
741585 
741586 
741590 
741591 

74LS00 SALE 
20 
24 
24 
24 
24 
24 
24 
24 
24 
24 

45 
60 
32 
29 
32 
32 
32 
32 
32 
32 
32 
32 
40 
35 
60 
89 

100 
100 

29 
29 
29 
42 
42 
45 
45 
70 
49 
75 
90 
45 
45 

I IO 
741592 55 
741593 55 
7415958 65 
7415107A 45 
7415109A 45 
741S112A 45 
74LS113A 45 
74151í4A 60 
7415122 80 

741S123 50 
741512M 50 
7415126A 50 
7415132 80 

7415136 40 
7415137 100 
741.S138 80 
741S139 80 
7415145 1 30 
7415147 1 65 
7415148 165 
7415151 55 
7415153 55 
7415155 85 
741S156 80 
741S157 80 
741S158 80 
741.S160A 85 
7415161 85 
7415162 80 
7415163A 80 

7415165 1 25 
7415166 1 25 
7415168 125 
741.5169 1 25 
741$170 1 75 
7415173 80 
741$174 55 
7415175 60 
7415181 225 
741$182 1 25 
74LS183 2 75 
7415190 85 
7415191 85 
7415192 85 
7415193 85 
741.5194A 80 
741S195A 80 
741S196 1 00 
7415197 1.00 
7415221 1.25 
7415240 125 
741.5241 1.25 
7415242 1.25 
7415243 1.25 
7415244 1.25 
7415245 175 
7415247 1 25 
7415248 1 25 

7415249 ' 25 
7415251 60 
7415253 60 
741S256 150 
74L5257A 60 
74LS258A 60 
741.5259 125 
741S260 .55 
74(.5266 55 
74.5273 125 
741S279 55 
741S280 2 25 
7415283 90 
7415290 80 
7415293 90 
74L5295A 95 
741.5298 90 
7415299 2 60 
7415322A 4.60 
7415323 460 
7415348 1 75 
7415352 1.25 
7415353 125 
74LS365A 55 
74LS366A 55 
7415367A .S5 
7415368A 55 
7415373 1 35 
7415374 1 25 
7415375 55 
7415377 125 
7415378 1 25 
7415379 1 25 
7415385 3 50 
74(.5386 55 
7415390 t25 
7415393 125 
7415395 125 
7415398 2.25 
7415399 125 
7415490 2 10 
741.S540 2 10 
7415541 2 10 
7415568 3 99 
741S569 3 99 
7415620 2 00 
7415621 2 00 
7415622 2 00 
7415623 2 00 
7415640 2 00 

7400 
7400 20 7475 50 
7401 29 7478 38 
7402 29 7485 1 10 
7403 29 7486 35 
7404 31 7489 240 
7405 32 7490 52 
7406 38 7492 52 
7408 31 7493 52 
7410 30 7495 67 
7411 31 7496 73 
7413 46 74107 35 
7414 59 74121 40 
7417 32 74123 58 
7420 29 74125 52 
7425 31 74145 75 
7427 32 74147 1 67 
7430 30 74151 75 
7432 31 74153 75 
7437 31 74154 1.17 
7438 31 74157 75 
7440 29 74164 1 05 
7441 1 00 74165 1 05 
7442 60 74174 1.00 
7448 83 74175 83 
7447 83 74176 80 
7448 83 74177 80 
7450 29 74190 1 08 
7472 35 74192 99 
7473 35 74193 99 
7474 35 741% 80 

LM301AN 
LM307N 
LM308N 
LM310N 
LM311N 
LA4318N 
LM319N 
LM324N 
LM32SN 
LM326N 
LM556N 
LM339N 
LM383T 
LM377N 
LM378N 
LM379N 
LM38ON 
LM381N 
LM381AN 
LM384N 
LM386N 
LM565N 
1M566N 
LM567N 
LM 1889 

48 
56 
71 

240 
69 

250 
240 

71 
330 
330 

93 
69 

230 
240 
3 15 
460 

90 
2 25 
360 
200 

99 
1 35 
2 30 
1 35 
320 

LINEAR IC'S 
LM3900 
111113909 

1M391 
LF347 
LF3S1 
15353 
LF357 
NE555 
MC 1306P 
MC1310 
MC1330A1P 
MC 1349P 
MC 1350P 
MC1351P 
MC 1357P 
MC 1358P 
MCI 372P 
MC 1373P 
MC t 403U 
MC 14051 
MCt413P 
MC 1374P 
MC1376P 
MC1458CP1 
MC 1488P 

75 
100 
150 
2 35 

60 
99 

1.10 
42 

110 
4.29 
1 5 
1 17 

98 
I 70 
I 49 
1 30 
4 42 
3 54 
271 
9 70 
1 20 
261 
2 08 

77 
t IO 

MC 1489P 1 10 
MC 1496P 1 48 
MC1723P 62 
MC1741CP1 56 
MC3301 90 
MC3302 80 
MC3401 90 
MC3403P 
MC I 648P 
MC 1658P 
MC4024P 
MC4044P 
IC M7208 
ICM 7207A 
ICM7217A 
ICM7205 
1CM7045 
1CL8038 
ICM75S5 
MWAI IO 
MWA120 
MWA130 
MWA310 
MWA320 
Z14414 

1 30 
380 
450 
4 49 
4 49 

1595 
600 
9 95 

12 95 
1S50 
3 40 
1 20 
7 45 
780 
8 25 
8 25 
8 65 
2 00 

VOLT -REGS 
78..' 80 11,13171 1 00 
78' 80 1.1.4317K 3 75 
7808 80 LM323K 6 95 
7812 80 LM350T 3 25 
7815 
7818 

80 
80 

LM350K 
LM338K 

5 50 
7 60 

7824 eo LM337T 190 
7905 1 30 78105 40 
7906 1 30 78112 40 
7908 1 30 781.15 40 
7912 1 30 794.05 80 
791S 1 30 79112 80 
7918 1 30 79115 80 
7924 1 30 78H05KC 925 

78H12KC 925 

CD4001 30 
C04007 32 
C04010 55 
C04011 32 
CD4013 45 
C04016 50 
C04017 1 00 
C04020 1 17 
C04023 32 
C04024 83 
C04025 32 
C04027 55 
C04029 1 42 
C04040 1 17 
CD4044 80 

C04046 
C04047 
CD4049 
C04050 
C04051 
C04066 
C04069 
C04070 
CD4071 
CD4081 
C04093 
CD4510 
C04511 
C04515 
C04518 

CMOS 
150 
140 

45 
45 

1 00 
65 
32 
45 
32 
32 
60 

1 17 
1 20 
280 
1 17 

MOST MOTOROLA CMOS IN STOCK 

MC 14000 40 
MC14001 40 
MC 14002 40 
MC 14006 1 42 
MC 14007 40 
MC14008 t 25 
MC14012 40 
MC140t3 72 
MC14014 1 25 
MC1401S 147 
MC14016 72 
s4014017 1 25 
MC14018 1 15 
MC14020 I 47 
MC14021 1 25 

MC 14023 
MC 14024 
MCt4024 
MC 14027 
MC 14028 
MC 14032 
MC 14034 
MC 14035 
MC 14038 
MC 14040 
MC 14042 
MC 14043 
MC 14044 
MC 14046 
MC 14049 

122 
106 

40 
72 

102 
193 
350 
186 
2 19 
1 47 
1 06 

99 
99 

1 57 
72 

CIRCUIT SPECIALISTS INC. 
738 S. Perry Lane, Tempe, AZ. 85281 
Order Phone: 1- 800 - 528 -1417 
INCLUDE $1.25 SHIPPING 
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SATELLITE TV rece iver breakthrough! Build
your ow n commercial quali~ recei ver now! In­
st ructi on manuals, schemati cs, circu it boards!
Send stamped enve lope: XANDI, Box 25647 ,
Dept. 21W, Tempe, AZ 85282 .

FREE! Information on 100 satellite -television chan­
nels plus free catalog of proven do-it-yourself plans!
kits for easy. low-cost, attractive satellite antennas.
Also. wholes ale elect ronics compone nts. GFI·5,
Box 9108. Missoula, MT 59807. (406) 642-3405.
"Consumer Guide to Satellite Television"- $6.95.

SATELLITE television : receivers $300.00, dishes
$100.00, LNA's, downconverters. Complete infor­
mation . Catalog $4.00. SATELLITE SYSTEMS,
Dept. R, Box 184, Milpitas. CA 95035.

SATELLITE antenna: Build for less than $200.00.
Get complete plans, material list, settings for geo­
stationary orbit of satellites and TV programming.
Send $9.95. HER ITAGE ANTENNA SYSTEMS,
PO Box 14672, Fort Worth, TX 76117.

SATELLITE TV VIEWERS
Get the most complete w eekly listings.

Send $1 for Simple copy. (RI!]'zn rm:LJ1,IZ n-
P.O . Box 308, Fortuna, California 95540
l OO-U I -9997 (U.S.) • l OO· U 6 -1717 (c.llf.)

707-715·1476 (an o4tIars)

PRINTED-circuit boards. Quick prototypes, pro­
duction , design, refl ow solder send pr int or
description for quote to KIT CIRCUITS, Box 235,
Clawson, MI 48017.

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison, M149428.

HI-FI speaker kits, auto speaker systems , and raw
drivers from the world's finest manufacturers. For
beginners or experts. Free literature. A&S SPEAK·
ERS , Box 74 62 R, Denv er, CO 802 07 (303)
399-8609.

LIGHT chaser/color organ kits, rack mount units.
20% off sale. DESIGN SPECIALTY, PO Box 1995,
Huntington Beach, CA 92647.

PROJECT ION TV... Convert your TV to project 7­
foot picture... Results comparable to $2,500.00 pro­
jectors... Total cost less than $30.00... Plans & 8"
lens $19.95... Illustrated information free ... MAC­
ROCOMA-GG, Washing ton Crossin g, PA 18977 .
Creditcard orders 24 hours . (215) 736-3979.

HOBBYISTS... simplify digital circuit design using
EPROM. How to guidebook also includes nine proj­
ects you can build..$15.00 to TECHNILOGIK, PO
Box 45, Essex, VT 05451.

MOST advanced sine converter descrambler
available. PCB and plans $15.00. JIM RHODES,
1025 Ransome Ln., Kingsport, TN 37660.

FUNCTION GENERATOR K IT $5 9. 95
Au to - R a ngmg Cap - meter klt $7 9 . 95

Phone 209-772-2076
Wnte o r Phon e [or F R EE CATALOG

FREE
FREE CATALOG OF NEW DEVICES

GOLDSMITH
~

- CORPORATION
P.O. BOX 318R, COMMACK, NY 11725
PHONE ORDERS WELC OME-(S16 j 979·7944

MAS TE R CA RD A ND VISA. ACCEPT ED
NEW YORK STATE RES/O ENTS AOD SAL ES TAX

POS TAG E-ADD 5'- PL US ST.50 INSU RANCE. C.O.D. 12.00 EXTRA
AVAILAB ILITY OF CER TAI N IT EMS Ao'A Y BE LIMITED

SATELLITE T.V. VIEWERS

Now build your own Satellite T.V. Earth Station at a :
fract ion of thecost. Exciting NEWbookused by major :
manufacturers gives step-by-step directions. Secret :
facts now available! :

•

ONLY $10.00 p.p. I::
SATELLITE INC., P.O. BOX 3561-C fl..
Conroe, Texas n305................................................. ••

KIT Catalog
ontain s
EST &
XPERI­
ENTER'S
EQUIP.

CIENTIFIC INSTRUMENTS
OX 144 VALLEY SPRINGS CA 95252

CIRCUIT SPECIALISTS YOUR SEMICONDUCTOR
SUPERMARKET

74LSOO SALE 7400 LINEAR IC'S
74L8oo .20 74LS123 .50 74L8249 1.25 7400 .20 7475 .50 LM301AN .48 LM3900 .75 MC1489P 1.10
74L801 .24 74LS125A .50 74L8251 .60 7401 .29 7476 .38 LM307N .56 LM3909 1.00 MC1496P 1.48
74L802 .24 74LS126A .50 74L8253 .60 7402 .29 7485 1.10 LM308N .71 LM3911 1.50 MC1723P .62
74L803 .24 74LS132 .80 74L8256 1.50 7403 .29 7486 .35 LM310N 2.40 LF347 2.35 MC1741CP1 .56
74L805 .24 74L8 133 .80 74L8257A .60 7404 .31 7489 2.40 LM311N .69 LF351 .60 MC3301 .90
74L808 .24 74L8 136 .40 74L8258A .60 7405 .32 7490 .52 LM318N 2.50 LF353 .99 MC3302 .80
74L809 .24 74L8 137 1.00 74L8 259 1.25 7406 .38 7492 .52 LM319N 2.40 LF357 1.10 MC3401 .90
74L8 10 .24 74L8138 .80 74L8260 .55 7408 .31 7493 .52 LM324N .71 NE555 .42 MC3403P 1.30
74L8 11 .24 74L813 9 .80 74L8266 .55 7410 .30 7495 .67 LM325N 3.30 MC1306P 1.10 MC1648P 3.80
74L812 .24 74L8 145 1.30 74L8273 1.25 7411 .31 7496 .73 LM326N 3.30 MC1310 4.29 MC1658P 4.50
74L813 74L8 147 1.65 74L8279 .55 7413 .46 74107 .35 LM556N .93 MC1330A1P 1.50 MC4024P 4.49

.45 74L8 148 1.65 74L8280 2.25 7414 .59 74121 .40 LM339N .69 MC1349P 1.17 MC4044P 4.49
74L814 .60 74L8 151 .55 74L8283 .90 7417 .32 74123 .58 LM383T 2.30 MC1350P .98 ICM7208 15.95
74L8 15 .32 74L8 153 .55 74L8290 .80 7420 .29 74125 .52 LM377N 2.40 MC1351P 1.70 ICM7207A 6.00
74L820 .29 74L81 55 .85 74L8293 .90 7425 .31 74145 .75 LM378N 3.15 MC1357P 1.49 ICM7217A 9.95
74L821 .32 74L8156 .80 74L8295A .95 7427 .32 74147 1.67 LM379N 4.60 MC1358P 1.30 ICM7205 12.95
74L822 .32 74L8 157 .80 74L8298 .90 7430 .30 74151 .75 LM380N .90 MCI 372P 4.42 ICM7045 15.50
74L826 .32 74L8 158 .80 74L8299 2.60 7432 .31 74153 .75 LM381N 2.25 MC1373P 3.54 ICL8038 3.40
74L827 .32 74L8 160A .85 74L8322A 4.60 7437 .31 74154 1.17 LM381AN 3.60 MC1403U 2.71 ICM7555 1.20
74L828 .32 74L8 161 .85 74L8323 4.60 7438 .31 74157 .75 LM384N 2.00 MC1405L 9.70 MWA110 7.45
74L830 .32 74L8162 .80 74L8348 1.75 7440 .29 74164 1.05 LM386N .99 MC1413P 1.20 MWA120 7.80
74L832 .32 74L8163A .80 74L8352 1.25 7441 1.00 74165 1.05 LM565N 1.35 MC1374P 2.61 MWA130 8.25
74L833 .32 74L8164 .80 74L8353 1.25 7442 .60 74174 1.00 LM566N 2.30 MC1376P 2.08 MWA310 8.25
74LS37 .40 74L8165 1.25 74L8365A .55 7446 .83 74175 .83 LM567N 1.35 MC1458CPl .77 MWA320 8.65
74L840 .35 74L8166 1.25 74L8366A .55 7447 .83 74176 .80 LM1889 3.20 MC1488P 1.10 ZN414 2.00
74L842 .60 74L8168 1.25 74L8367A .55 7448 .83 74177 .80
74L847 .89 74L8169 1.25 74L8368A .55 7450 .29 74190 1.08 CMOS74L848 1.00 74L8170 1.75 74L837 3 1.35 7472 .35 74192 .99
74L849 1.00 74L8 173 .80 74L8374 1.25 7473 .35 74193 .99 CD4001 .30 CD4046 1.50 MC14000 .40 MC14023 1.22
74L551 .29 74L8174 .55 74L8375 .55 7474 .35 74196 .80 CD4007 .32 CD4047 1.40 MC14001 .40 MC14024 1.06
74L854 .29 74L8175 .60 74L8377 1.25 CD4010 .55 CD4049 .45 MC14002 .40 MC14024 .40
74L855 .29 74L8181 2.25 74L8378 1.25 CD4011 .32 CD4050 .45 MC14oo6 1.42 MC14027 .72
74L873A .42 74L8182 1.25 74L8379 1.25 CD4013 .45 CD4051 1.00 MC14007 .40 MC14028 1.02
74L874A .42 74L8163 2.75 74L8385 3.50 VOLT-REGS CD4016 .50 CD4066 .65 MC14oo8 1.25 MC14032 1.93
74L875 .45 74L8190 .85 74L8386 .55 CD4017 1.00 CD4069 .32 MC14012 .40 MC14034 3.50
74L876 A .45 74L8 191 .85 74L8390 1.25 CD4020 1.17 CD4070 .45 MC14013 .72 MC14035 1.86
74L877 .70 74L8 192 .85 74L8393 1.25 7805 .80 LM317T 1.00 CD4023 .32 CD4071 .32 MC14014 1.25 MC14038 2.19
74L878A .49 74L8 193 .85 74L8395 1.25 7806 .80 LM317K 3.75 CD4024 .83 CD4081 .32 MC14015 1.47 MC14040 1.47

(f) 74L883A .75 74L8194A .80 74L8398 2.25 7808 .80 LM323K 6.95 CD4025 .32 CD4093 .60 MC14016 .72 MC14042 1.06

~ 74L885 .90 74L8 195A .80 74L8399 1.25 7812 .80 LM350T 3.25 CD4027 .55 CD4510 1.17 MC14017 1.25 MC14043 .99
74L886 .45 74L8196 1.00 74L8490 2.10 7815 .80 LM350K 5.50 CD4029 1.42 CD4511 1.20 MC14018 1.15 MC14044 .99Z 74L890 .45 74L8 197 1.00 74L85 40 2.10 7818 .80 LM338K 7.60 CD4040 1.17 CD4515 2.80 MC14020 1.47 MC14046 1.570 74L89 1 1.10 74L8221 1.25 74L85 41 2.10 7824 .80 LM337T 1.90 CD4044 .80 CD4518 1.17 MC14021 1.25 MC14049 :72a:

I- 74L892 .55 74L8240 1.25 74L8568 3.99 7905 1.30 78L05 .40 M08T MOTOROLA CM0 8 IN 8T OCK
0 74L893 .55 74L8241 1.25 74L8569 3.99 7906 1.30 78L12 .40
W 74L8958 .65 74L8 242 1.25 74L862 0 2.00 7908 1.30 78L15 .40

CIRCUIT SPECIALISTS INC....J 74L8 107A .45 74L8243 1.25 74L862 1 2.00 7912 1.30 79L05 .80
W 74L8 109A .45 74L8244 1.25 74L8622 2.00 7915 1.30 79L12 .80 738 S. Perry Lane, Tempe, AZ. 852810 74L8 112A .45 74L8245 1.75 74L8623 2.00 7918 1.30 79L15 .80

0 74L8 113A .45 74L8247 1.25 74L8640 2.00 7924 1.30 78H05KC 9.25
Order Phone: 1-800-528-1417<t: 74L5 114A .60 74L8248 1.25 78H12KC 9.25

a: 74L8122 .80 INCLUDE $ 1.'25 SHIPPING
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GET THE PARTS YOU NEED AT THE SHACK 
Factory Fresh! No Postage to Pay! See Before You Buy! 

Power Transformers 
120VAC Primaries 

Type Volts Current Cat No Each 
Mint 6 3 300 mA 273.1384 2 59 
Mini 12 6 300 mA 273.1385 279 
Mini 25 2 300 mA 273 -1386 299 
Mini 12 6 CT 450 mA 273-1365 3 59 
Mini 25.2 CT 450 mA 273-1366 3.99 
Std 6 3 1 2A 273 -050 3 79 
Std 12.6 CT 1.2A 273.1505 3 99 
Std 25.2 1 2A 273-1480 4 39 
H -D 12.6 CT 3 0A 273-1511 599 
H -D 25.2 CT 2.0A 273 -1512 629 
H -D 18.0 CT 2.0A 273 -1515 6.99 

Low -Profile DIP Sockets 
Quakily non -wicking sockets for PC use Low -re- 
sistance contacts 

Type Cat No Pkg of 2 

8 -Pin 
14 -Pin 
16 -Pin 

276 -1995 
276.1999 
276-1998 

59 
89 
89 

Type Cat No Each 
18 -Pin 
20-Pin 
24 -Pin 
28 -Pin 
40-Pin 

276-1992 
2761991 
276-1989 
276-1997 
276-1996 

49 
59 
79 
89 
99 

Tantalum Capacitors 
200o Tolerance 
IC Pin Spacing 

yF WVDC Cat No Each 
0.1 35 272-1432 49 
0 47 35 272-1433 49 
1.0 35 272-1434 49 
2 2 35 272.1435 59 

10 16 272-1436 69 
22 16 272-1437 79 

Ceramic Disc Capacitors 
For RF. Bypass and 
Coupling Applications 

Low 
As 39C o z 

Moistureproof coating Hi-0 design for low loss in 
RF circuits 50 WVDC minimum. 

Cat No j Pkg or 2 'IF Cat No Png of 2 

4 7 272.120 39 001 272.126 39 
47 272.121 39 00S 272-130 39 

100 272.123 39 01 272.131 39 
220 272.124 39 0S 272.134 49 
47C '72 ' ?5 39 272 35 49 

Computer Connectors 
Type Position Cat. No Each 
ID Card Edge 34 276-1564 4.95 
ID Card Edge 50 276-1566 495 
Card -Edge Socket 44 276.1551 299 
ID D-Sub Male 25 276 -1559 499 
ID D-Sub Female 25 276-1565 499 
Solder D-Sub Male 25 276-1547 299 
Solder D-Sub Female 25 276-1548 3.99 
Hood - 276-1549 1.99 

D-Sub Male 15 276-1527 2 49 
D-Sub Female 15 276-1528 3 49 
Hood - 276-1529 199 
D-Sub Solder Male 9 276-1537 1 99 
D-Sub Solder Female 9 276-1538 2.49 
Hood - 2761539 1.99 

Replacement 
Transistors 

Type Cat No Each 
2N1305 PNP 276-2007 1 19 
MPS222A NPN 276-2009 79 
PN2484 PNP 276-2010 89 
MPS3904 NPN 276-2016 69 
TIP31 NPN 276-2017 99 
TIP3055 NPN 276-2020 1 59 
MPS2907 PNP 276-2023 79 
MJE34 PNP 276-2027 149 
2N3053 NPN 276-2030 89 
MPS3638 PNP 276-2032 79 
TIPt20 NPN 276-2068 129 
2N3)55 N P N 2 76- 2041 1 99 
MJ2955 PNP 276-2043 219 
2N424 NPN 276-2057 59 
2N401 NPN 276-2058 59 
MPSA06 NPN 276.2059 59 
MPSA13 NPN 276-2060 59 
MPSA42 NPN 276-2061 69 
MU4891 UJT 276-2029 99 
2S0313 NPN 276-2048 t 79 
2SC945 NPN 276-2051 79 
2SC1308 NPN 276-2055 795 
2N3819 N-FET 276-2035 99 
MPF102 N-FET 2762062 99 

Communications ICs 
Type Cat No Each 
AY -3 -1015 UART 276 -1794 5.95 ' 
AY- 5.8116 Baud Rate Gen 276 -1795 8.95 
TCM1512A Phone Ring Det 276-1302 399 
TCM5089 Phone Tone 276-1301 3 99 

Encoder 

Submini Switches 
Low 

189 As 

Toggle types. rated 10 amps at 125 
VAC Each includes four colored han- 
dle covers q2 x 7 /re x Vv' Mount in 
/." holes 

Type Cat. No Each 
SPST 275-324 1 89 
SPDT 275-326 1 99 
SPDT Center -Off 275-325 219 
DPDT 275-1546 2 39 
DPDT Center -Off 275-1545 2 59 

RF /IF Devices 
Type Cat '4o Only 
MC1330 Video Detector 276-1757 229 
MC 1350 IF Amplifier 276-1758 1.99 
MC1358/CA3065 FM Det 276-1759 1 79 

SFE4 5MB 4 5 MHz 
Ceramic Filter 276-1304 69 

CDA4 5MD3 4.5 MHz 
Ceramic Discriminator 276-1305 

i 

79 

MRF 901 Microwave RF 276-2044 299 
Transistor 

H -P 5082-2835 Microwave 276-1124 2/1 99 
Diodes 

Home Computer Programs 

lap 
Save $5 

Reg. 295 
7.95 L 

For TRS -80' 16K 
Models I, III. 4 

Listings for over 75 useful programs -f nanua 
automotive. kitchen helpmates. scheduling. filing. 
math. metric conversion. games and more 330 
pages 62-2069 Sale 2.95 

Linear ICs 
Type Cat No Each 
ICL8038 Waveform Gen 276-2334 5 95 
LM387 Stereo Preamp 276-1737 99 
LM380 Audio Amplifier 276.706 1 59 
MOC3010 Optocoupler 276.134 1 99 

4000 -Series CMOS ICs 
Low 
As 79c 

With Pin -Out and Specs 

Type Cat No Each 
4001 276-2401 79 
4011 276-2411 79 
4013 276-2413 99 
4017 276 -2417 149 
4023 276 -2423 99 
4049 276-2449 99 
4066 276-2466 99 

TTL Digital ICs 
With Pin -Out and Specs 

Type Cat No Each 
7400 276-1801 59 
7404 276 -1802 79 
7408 276 -1822 79 
7447 276-1805 1 19 
7490 276.1808 89 

Operational Amplifiers" 
Type Cat No Each 
741 (Single) 276-007 79 
MC1458 (Dual) 276-038 99 
LM324 (Quad) 276 -1711 1 29 
TL082 (Dual) 276-1715 1.89 
TL084C (Quad) 276-1714 2 99 
LM3900 (Quad) 276-1713 1 39 
LM339 (Quad) 276-1712 1.49 

Semiconductor Reference 
Guide 349 
1994 EWtbn. Exclusive cross 
r.Nrence and substituton sec 
ton lists over 80.000 Woe and 
their tow -cost Radio Shack re 
placements Data on ICs. SCRs. 
LEDs. modes. opto devices 
Helpful repiacement tips too 
tnustrated 272 pages 
276-4007 3.49 

Voltage Regulator ICs311 

Type Cat. No. Each 
LM723 OtO40VDC 276-1740 89 
LM317T 1 2 to 37 VDC 276-1778 2.79 

I Type Fixed Output Cat No Each 
7806 + 5 VDC 276-1770 1 58 
7812 + 12 VDC 276-1771 159 
7815 +15 VDC 276-1772 1.59 
7905 -5 VDC 276-1773 1.59 
7912 -12 VDC 276-1774 1.59 

A DIVISION OF TANDY CORPORATION ftadie Ihaek 
. Snac stores and dealers 

CIRCLE 61 ON FREE INFORMATION CARD 

OVER 8800 LOCATIONS WORLDWIDE 

GET THE PARTS YOU NEED AT THE SHACK®
Factory Fresh! No Postage to Pay! See Before You Buy!

Power Transformers
120VAC Primaries

Low-Profile DIP Sockets
Quality non-wicking sockets for PC use. Low-re­
sistance contacts .

Replacement
Transistors

.79

.99
1.29
1.89
2.99
1.39
1.49

.79

.79

.99
1.49

.99

.99

.99

Each

Cat. No.
276-007
276-038

276-1711
276-1715
276-1714
276-1713
276-1712

276-1801
276-1802
276-1822
276-1805
276-1808

Cat. No.

276-2401
276-2411
276-2413
276-2417
276-2423
276-2449
276-2466

Cat. No.

With Pin-Out and Specs

(Single)
(Dual)
(Quad)
(Dual)
(Quad)
(Quad)
(Quad)

TTL Digital ICs
With Pin-Out and Specs

4000-Series CMOS ICs

L~: 79¢

4001
4011
4013
4017
4023
4049
4066

Type
7400
7404
7408
7447
7490

OVER 8800 LOCATIONS WORLDWIDE

741
MC1458
LM324
TL082
TL084C
LM3900
LM339

Type

Type Fixed Output Cat. No. Each
7805 +5 VDC 276-1770 1.59
7812 +12 VDC 276-1771 1.59
7815 +15 VDC 276-1772 1.59
7905 -5 VDC 276-1773 1.59
7912 -1 2 VDC 276-1774 1.59

Operational Amplifiers

Type Cat. No. Each
2N1305 PNP 276-2007 1.19
MPS222A NPN 276-2009 .79
PN2484 PNP 276-2010 .89
MPS3904 NPN 276-2016 .69
TIP31 NPN 276-2017 .99
TIP3055 NPN 276-2020 1.59
MPS2907 PNP 276-2023 .79
MJE34 PNP 276-2027 1.49
2N3053 NPN 276-2030 .89
MPS3638 PNP 276-2032 .79
TIP120 NPN 276-2068 1.29
2N3055 NPN 276-2041 1.99
MJ2955 PNP 276-2043 2.19
2N4~24 NPN 276-2057 .59
2N4d01 NPN 276-2058 .59
MPSA06 NPN 276-2059 .59
MPSA13 NPN 276-2060 .59
MPSA42 NPN 276-2061 .69
MU4891 UJT 276-2029 .99
2SD313 NPN 276·2048 1.79
2SC945 NPN 276-2051 .79
2SC1308 NPN 276-2055 7.95
2N3819 N-FET 276-2035 .99
MPF102 N-FET 276-2062 .99

5.95
.99

1.59
1.99

EachCat. No.
276-2334
276-1737
276-706
276-134

Linear ICs

Type Cat. No. Pkg. of 2
8-Pin 276-1995 .59

14-Pin 276-1999 .89
16-Pin 276-1998 .89

T pe Cat. No. Each
18-Pin .276-1992 .49
20-Pin 276-1991 .59
24-Pin 276-1989 .79
28-Pin 276-1997 .89
40-Pin 276-1996 .99

Computer Connectors
Type Position Cat. No. Each
10 Card Edge 34 276-1564 4.95
10 Card Edge 50 276-1566 4.95
Card-Edge Socket 44 276-1551 2.99
10 D-Sub Male 25 276-1559 4.99
10 D-Sub Female 25 276-1565 4.99
Solder D-Sub Male 25 276-1547 2.99
Solder D-Sub Female 25 276-1548 3.99
Hood 276-1549 1.99
D-Sub Male 15 276-1527 2.49
D-Sub Female 15 276-1528 3.49
Hood 276-1529 1.99
D-Sub Solder Male 9 276-1537 1.99
D-Sub Solder Female 9 276-1538 2.49
Hood 276-1539 1.99

Communications ICs
Type Cat. No. Each
AY-3-1015 UART 276-1794 5.95
AY-5-8116 Baud Rate Gen. 276-1795 8.95
TCM151 2A Phone Ring Det. 276-1302 3.99
TCM5089 Phone Tone 276-1301 3.99

Encoder

RFIIF Devices
Type Cat. No. Only
MC1330 Video Detector 276-1757 2.29
MC1350 IF Ampl ifier 276-1758 1.99
MC1358/CA3065 FM Det. 276-1759 1.79
SFE4.5MB 4.5 MHz
Ceramic Filter 276-1304 .69

CDA4.5MD3 4.5 MHz
Ceramic Discrim inator 276-1305 .79
MRF 901 Microwave RF 276-2044 2.99
Transistor

H-P 5082-2835 Microwave 276-1124 2/1 .99
Diodes

ICL8038 Waveform Gen.
LM387 Stereo Preamp
LM380 Audio Amp lifier
MOC3010 Optocoupler

Type

1984 Editi on. Exclusive cross­
reference and substitution sec­
lion lists over 80,000 types and
their low-cost Radio Shack re­
placements. Data on ICs, SCRs,
LEOs, diodes, opto devices.
Help ful replaceme nt tips, too.
Illustrated. 272 pages.
276-4007 3.49

Semiconductor Reference
Guide 349

Type Cat. No. Each
SPST 275-324 1.89
SPOT 275-326 1.99
SPOT Center-Off 275-325 2.19
DPDT 275-1546 2.39
DPOT Center-Off 275-1545 2.59

-- -~- - ~
Home Computer Programs

Save s5
Reg. 2957.95

Tantalum Capacitors

A DIVISION OF TANDY CORPORATION !ladle IhaeK

Submini Switches

L~: 189
Toggle types , rated 10 amps at 125
VAC. Each includes four colored han­
dle covers . ' /2 x 7/'6 x ' /2': Mount in
' /4" holes.

Ceramic Disc Capacitors

For TRS-80 !> 16K
Models I , III, 4

Listings for over 75 usefu l programs-iinancial ,
automotive, kitchen helpmates, scheduling, filing ,
math, metric conversion, games and more. 330
pages. 62-2069 Sale 2.95

pF Cat. No. Pkg. of 2 \.IF Cat. No. Pkg. of 2
4.7 272-120 .39 .001 272-126 .39

47 272-121 .39 .005 272-130 .39
100 272-123 .39 .01 272-131 .39
220 272-124 .39 .05 272-134 .49
470 272-125 .39 .1 272-135 .49

Il F WVDC Cat. No. Each
0.1 35 272-1432 .49
0.47 35 272-1433 .49
1.0 35 272-1434 .49
2.2 35 272-1435 .59

10 16 272-1436 .69
22 16 272-1437 .79

• 20% Tolerance
• IC Pin Spacing

Moistureproof coating. Hi-Q design for low loss in
RF circuits. 50 WVDC min imum .

For RF, Bypass and
Coupling Applications

Low 39¢ Pkg.
As of 2

Type Volts Cu rrent Cat. No. Each
Mini 6.3 300 mA 273-1384 2.59
Mini 12.6 300 mA 273-1385 2.79
Mini 25.2 300 mA 273-1386 2.99
Mini 12.6 CT 450 mA 273-1365 3.59
Min i 25.2 CT 450 mA 273-1366 3.99

Std. 6.3 1.2A 273-050 3.79
Std. 12.6 CT 1.2A 273-1505 3.99
Std. 25.2 1.2A 273-1480 4.39
H-D 12.6 CT 3.0A 273-1511 5.99
H-D 25.2 CT 2.0A 273-1512 6.29
H-D 18.0 CT 2.0A 273-1515 6.99

Prices apply at part icipating Radio Shack stores and dealers

CIRCLE 61 ON FREE INFORMATION CARD
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PREVENT -I' 
IiI -TECH 
HEADACHES 

Our lsolators 
eliminate 
equipment 
interaction. 
clean up interference. 
curl) damaging pnwrr line npike. and 

lightning hump. 

ISO-1 Isolator 
3 idolatrd dockets; quality spike 
xupprra ion; basic pnotrdion... $ 76.95 

IS() -3 Superllolator 
3 dual isolated docket,: xupprra.or, 
commercial protection 115.95 

ISO-17 Magnum Isolator 
4 quad iodated docket.; suppressor, 

laboratory grade protection 200.95 

Electronic Specialists, Inc. 
) 71 S Man St . Box 389. Natick. MA 01780 

Toa Free Order Desk 1.800. 225 -4878 
MasterCard. VISA, American Express 

CIRCLE 6 ON FREE INFORMATION CARD 

TIMEX SINCLAIR VIC -20 bible pack. Design build 
any peripheral imaginable Includes cassettes 
S39 95. into $6 00 refundable JORGE SAMPSON, 
Box 38663. Houston. TX 77288 

AUTOMATIC fine tuning (AFT) for UHF VHF con- 
verter board Deluxe I. II- never again readjust tine 
tuning. state of the art design, plans. circuit, parts 
list S15 00 Deluxe I. II get clear picture as normal 
commercial TV channel, improve sound adjust- 
ment. stop vertical jitter $11 00 ADVANCE ELEC- 
TRONICS, PO Box 3298. Culver City. CA 90230 

SAVE 90% free catalog 8 and 16 bit computer sys- 
tems Plans. boards. ROM s. software. parts. more. 
DIGATEK CORPORATION, Suite E. 2723 West 
Butler Drive. Phoenix. AZ 85021. 

electronics 
ORGAN & PIANO KITS 
ALPHA DX 300 

fully 
DIGITAL 
RS232 
Interface 6/For Free Sound Inf6/E-14._' 

Call 1- 800-233-3865 
or write WERSI USA 

(Dept. M 8 P.O. Box 5318 

9 Lancaster, PA 17601 

FREE Send for our FREE 1984 catalog 
GIANT of electronic components, kits. 

CATALOG iC's. computer software, 
computer peripherals and 
unique items. 

PARTS SUPER SPECIALS! 
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CIRCLE 34 ON FREE INFORMATION CARD 

111- 11111-fillION 
RH. I OMIT. Ase 

ante 
s12995 

Z-e0 BASED 

MICROCOMPUTER 
A superb learning tool for students. 
instructors, hobbyists. 
Nothing else needed Just plug in and stan 
learning' Complete experimenters manual. easy 
instructions 18 experiments Fully expandable 
for Z80 -CTC. Z80 -P10. EPROM. Breadboarding 
and prototyping Invest with confidence Now 
only S129 95. two for only $239 95 
2KB BASIC interpreter now available. only $1900 
Full money back guarantee' 

P/!/4s'- -FREE GIFT 
Check this box for FREE 
Z -80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
312.95 value. 

or lrrd,n upu, un Tbll ro 

,aps 
Dp, 

N 
RE 

E .Oa, 
e3.1-800-426-1044 

Rodmend. WA 51052 

NAME 

ADDRESS 

CITY .-IP 

O VISA O M3Tç.Q_ Exn 

ACCT r, 

CIRCLE 39 ON FREE INFORMATION CARD 

DESCRAMBLERS 
AMERICAN -CANADIAN 

C -1000 / ZENITH TYPE 

Dek,am04s over the au and 
cable sync suppressed attn. 

nded mversot spnais 

Ready to go C 1000 371 eS 
- Compute Kit C 1000K 274 113 

Pr,nted Cxcv') 8 Manual 74 1s 

C -100 / JERROLD TYPE 

Cade ak,amde, for in bind gatta 
suppressed systems 

Ready to go C 100 111 N 
Compete Kra C 10011 Si M 

SEND 12 FOR COMPLETE INFORMATIVE CATALOG To 
DETERMINE WHAT TYPE YOU NEED 

FALL 
SPECIAL 

Buy 1 kit 
Get 2nd kit 
at 'It price 

9nr e41 L1 +8. 

J L D ENGINEERING 
P.0 Box 6099 

Falmouth, Maine 04105 

Dealers Wanted 
Special Quantity Pricing 

COD's-OR 

I 4 D Meovcit rt r"4^. eta rot cae. s am gw.arn- 
): daTt 4 w t414 bM+4 ty troo.c,s .lwe MMrs W N 

CATALOG: Hobby. CB, broadcasting' L nears. 
transmitters. bugs. scramblers. downconverters. 
antennas. modifications. more' PANAXIS Box 130 - 
F3. Paradise. CA 95969 

HIGH performance audio kits. MM & MC phono 
preamps. parametric eq.. delay. NR, and more. 
Send for catalog. PHOENIX SYSTEMS -RE. 91 
Elm Street, Manchester, CT 06040. 

ROBOTS -world directory. MFG s. plans. patents 
53 00 WM. OLIVADOTI, 2515 Santa Clara Ave . 

Alameda. CA 94501 

DIGITAL oscilloscope... Build for less than 
5150.00! Complete schematics 55.00. MIKE 
McGLINCHY, 1878 Newell Ave . Walnut Creek. CA 
94595 

LASERS- build your own- complete list of parts 
and suppliers S2 00 EASTERN KANSAS ENER- 
GY SAVERS. Box 2125. Emporia. KS 66801 

UP -TO -DATE electronics kits Unbelievable low 
price Amazing high quality Free colorful catalog 
INTERNATIONAL POLYTECHNIQUES, PO Box 
862A. New York. NY 10002 

BUY many best electronics kits with our unbelieva- 
ble low price and high quality Free catalog INTER- 
NATIONAL POLYTECHNIQUES, Box 862K. New 
York. NY 10002 

FLEAS? Rid your house of bugs rodents ultra - 
sonically Plans S2 95 KIDD. 4925 Seawolf, Santa 
Rosa. CA 95405. 

UHF Zenith units. cable -TV units. and much more 
COD welcome call 13011 882 -9362 Send S2 00 for 
catalog to SATELLITE ELECTRONICS. Box 9534. 
Baltimore. MD 21237 

GOT sinewave audio problems? Auto switching cir- 
cuit Plus much. much more Video units Send 
S1 00 for into CAPTAIN VIDEO. PO 9388. Bal- 
timore MD 21228 

FREE LCD WATCH WITH KIT 
LSR UHF converter kits with AGC. gated pulse 
wave BT -1 (includes speaker box). $115.00. Sound 
out from the TV type: Deluxe IIB sine wave. 
S79 95 (wooden cabinet, $15.00 extra): New! I 

F (inside the TV) sinewave. $39.95: Digital Z FV -5 
(includes aluminum cabinet). $175.00. Store at 3806 
W Lawrence. Chicago Quantity discounts. (312) 
588 -8828 & (312) 267.3455 Free shipping & han - 
dling for prepaid orders Plans: large SASE (54 
cents postage) LSR ENGINEERING, Dept RE. 
Box 6075 Chicago. IL 606806075 

COMMUNICATIONS EQUIPMENT 
VIDEOSCAN 1000 slow scan TV -high resolution 
(amateur. phone line, surveillance. teleconferenc- 
ing). CODESTAR- decode Morse. RTTY. ASCII 
Large LED display Connect VIC -20 computer 
printer Tri-voltage power supply Kits assembled 
Free brochures MICROCRAFT CORPORATION, 
Box 513 -RE. Thiensville. WI 53092 (414) 241.8144 

J &DENGINEERING
P.O. Box 6099

Fa lmouth, Maine 04105

Dealers Wanted
Specia l Quan ti ty Pricing

COD's -OK

FALL
SPECIAL

Buy 1 kit
Get 2nd kit
at 1/2 price

Oller ends 7/ 1/84

DESCRAMBLERS
AMERICAN-CANADIAN

C·1000 / ZENITH TYPE
Descramotes " over the air" and
" cable" sync suppressed active
video inversionsignals

.. y_ Ready to go C·,000. . . . . 379 .95
-.;.. ' Complete Kit C·1000K. . 274 . 95

Printed Circurt & Manual. . 74 ;95

FLEAS? Rid your house of bugs/rodents ultra­
sonically. Plans $2.95 . KIDD, 4925 Seawolf. Santa
Rosa, CA 95405.

All J & 0 crceccts are engineered, not copied an are guaranteed
90 days& we stand behmdour productswhereothers 1.1.110

VIDEOSCAN 1000 slow scan TV-high resolution
(amateu r. phone line. surveillance, teleconferenc­
ing). COD E'STAR- decode Morse. RTTY, ASC II.
Large LED display. Connect VIC-20 comp ute r/
printer. Tri-voltage power supply. Kits/assembled.
Free brochures. MICROCRAFT CORPORATION,
Box 513-RE, Thiensville. W I 53092. (414) 241·8144.

COMMUNICATIONS EQUIPMENT

C·l00 / JERROLD TYPE
Cable Descrambler tor in-bandgated
suppressed systems

Ready to go C·100 119 .95
Complete Kit C-100K 54 .95

SEN D $2 FOR COMPLETE INFORMA TlVE CA TALOG TO
DETERMINE WHAT TYPE YOU NEED .

UHF Zenit h units . cab le-TV units, and much more.
COD welcome : call (301) 882-9362. Send $2.00 for
catalog to SATELLITE ELECTRONICS, Box 9534 ,
Balt imore. MD 21237.

BUY many best eiect ronics kits with our unbelieva­
ble low price and high quality. Free catalog. INTER·
NATIONAL POLYTECHNIQUES, Box 862K. New
York. NY 10002.

DIGITAL oscilloscope... Bu i ld f o r less t han
$150.00 ! Complete schematics $5 .00 . MIKE
McGLlNCHY, 1878 Newell Ave.. Walnut Creek, CA
94595 .

LASERS- build your own- complete list of parts
and suppliers $2.00 . EASTERN KANSAS ENER·
GY SAVERS, Box 2125, Emporia, KS 66801.

FREE LCD WATCH WITH KIT

GOT sinewave audio problems? Auto switching cir­
cuit. Plus much , muc h more. Video units. Send
$1.00 for info . CAPTAIN VIDEO, PO 9388 , Bal-
timore . MD 21228. .

Up ·TO·DATE electronics kits. Unbelievab le lo w
price. Amaz ing high qua lity. Free colorful catalog .
INTERNATIONAL PO LYTECHNIQUE S, PO Box
862A, New York, NY 10002.

LSR UHF converter kits with AGC: gated pulse
wave BT-1 (includes speake r box). $115.00. Sound
out from the TV type: De luxe l iB sine wave .
$79.95 .(wooden cabinet, $15.00 extra); New ! I.
F.(inside the TV) sinewave. $39.95; Digital Zi FV-5
(includes alumi num cabinet), $175.00. Store at 3806
W. Lawrence, Chicago. Quant ity discou nts. (312)
588-8828 & (312) 267·3455. Free shipping & han­
dling for prepaid orders . Plans : large SASE (54
cents ' postage) . LSR ENGINEERING, Dept. RE.
Box 6075 . Chicago , IL 60680 -6075 .

ROBOTS·world directory, MFG's. plans. paten ts.
$3 .00. WM. OLiVADOTI, 2515 Santa Clara Ave.,
Alameda, CA 94501.

HIGH performance aud io kits . MM & MC ph on o
preamps, parametric eq., de lay, NR, and more.
Send for catalog. PHOEN IX SYSTEMS·R E, 91
Elm Street, Manchester, CT 06040 .

CATALOG : Hobby. CB . broadcasti ng ! un ears ,
transmitters, bugs . sc ra mble rs. dow nco nver te rs .
antennas . modif ications. more ! PANAXIS Box 130­
F3. Paradise, CA 95969 .

ZIP

fully
DIGITAL
RS232
Interface

EXP

Z·80 BASED

ST

o MSTCRD

CIRCLE 39 ON FREE INFORMATION CARD

o VISA

ADDR ESS

CITY

ACCT. NO

AUTOMATIC fine tuning (AFT) for UHFIVHF con­
verter board Deluxe I. 11- never again readjust fine
tuning . state of the art design, plans, circuit, parts
list $15.00. Deluxe I. II get clear picture as normal
com mercia l TV cha nnel , improve sound adj ust­
ment, stop vert ical jitter $11.00. ADVANCE ELEC·
TRON ICS, PO Box 3298 . Cu lver City. CA 90230 .

SAVE 90% free cata log 8 and 16 bit computer sys­
tems. Plans, boards, ROM·s. softwa re. parts. more.
DIGATEK CORPORATION, Suite E. 2723 West
Butler Drive. Phoenix, AZ 8502 1.

MICROCOMPUTER
A superb learning tool for students,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual. easy
instructions. 18 experiments. Fully expandable
for Z80-CTC. Z80-PIO. EPROM. Breadboarding
and prototyping. Invest with confidence. Now
only $129.95, two for only $239.95.
2KB BASIC interpreter now available, only $19.00.
Full money back guarantee!

PIllS-FREE GIFT
O Check this box for FREE
Z·80 Microprocessor
Programml"g and
Interfacing textbook when
yo u order within 7 days.
$12.95 valui.!LJ<'

~~ ForImme<ll. t, 'ell", " Ii TOLL FREE

Jiii~;i NRt~~~ 1-800-426-1044
Redmond. WA98052

NAME

TIMEx/SINCLAIR VIC-20 bible pack. Desiqn .bulld
any periphe ral imaginable. Includes cassettes.
$39.95, info $6.00 refundable. JORGE SAMPSON,
Box 38663 , Houston. TX 77288.

CIRC LE 6 ON FREE INFORMATION CARD

150-1 Isolator
3 isolated sockets; quality spike
suppression; basic protec tion . . . $76.95

150-3 Super-Isolator
3 dual isolated sockets; suppressor;
commercial protec tion. :-. . ... 115;95

150-17 Magnum Isolator
4 quad i olated sockets: suppressor;
lab oratory grade protection . . . 200.95

PREVENT
HI-TECH
HEADACHES

Our Isolators

eliminate

equipment
interaction.

clea n up in terference,

curb damaging power line spikes and
ligbtning bursts.

CIRCLE 34 ON FREE INFORMATION CAR D

§!g'! Electronic Spec ialists . Inc.
171 S. Main St.. Box 389, Natick, MA 01760

Toll Free Order Desk 1·800·225·4876
MasterCard. VISA. American Express

•

Send for our FREE 1984 catalog
, of electronic components, kits,

, ' . IC's, computer software.
computer peripherals and
unique Items.

I PARTS SUPER SPECIALS!

(f)

o
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SCANNERS 
SCANNERS- discount prices Bearcat BC-100 
S279 99. Bearcat 210XL $214 99. Bearcat 300 
$335 99: Regency MX3000 S186 99. JIL SX100 
S138 99: JIL SX200 S269 99. Bearcat 20 20 
$275 99. Spectrum radar detector $214 99. plus 
S3 00 shipping Free discount catalog Lowest 
prices anywhere on scanners. radar detectors. ma- 
rine radios. two-way accessories SCANNER 
WORLD. 10-RE New Scotland, Albany. NY 12208 
(5181436.9606 

SUPERIOR UHF PREAMP KIT 
MOST advanced UHF preamp t ever to be offered' 
Unit will drastically improve picture quality of all 
UHF -TV stations and even find stations you never 
thought existed Great tor generating that extra gain 
decoders need for maximum stability. Kit includes 
all parts. power supply. enclosure and instructions 
for only $29 95 Free postage a handling for prepaid 
orders. CODs St 75. catalog $2 00 HOWARD RE- 
SEARCH AND DESIGN, PO Box 204, Ellicott City. 
MD 21043 (301) 465 -8116 

CABLE TV 
DEALERS wanted: Channel 2. 3. and 4 notch fil- 
ters Money back guarantee Send $15 00 for 
sample and quantity price list Specify channel(s) 
LEE KURTZ, PO Box 291394. Davie. FL 33329 

DESCRAMBLER TROUBLES 
SINE wave descrembler problems? Manual In- 
cludes trouble shooting, alignment. antenna 
hookup. improvements. theory $10 00 SIGNAL. 
Box 2512 -R. Culver City. CA 90230 

FOR SALE 
CABLE TV SECRETS - -trie a t 1.w publication the 
cable companies tried to ban HBO. Movie Channel. 
Showtime. descramblers. converters. etc Sup- 
pliers list included Send S8 95 to CABLE FACTS, 
Box 711 -R Pataskata. OH 43062 

RESISTORS ''.3t2W5%C.F. 3 cents 1%M,F All 
values No minimums. Volume discounts Write JR 
INDUSTRIES, 5834 -B Swancreek. Toledo. OH 
43614 

SCANNER monitor accessories -kits and factory 
assembled Free catalog CAPRI ELECTRONICS, 
Route IR. Canon. GA 30520 

ALARM! VIC 20 64 CoCo Sinclair become 
$1000 00 burglar fire system Cassette. documenta- 
tion (specify microprocessor) $29 00 Catalog 
$2 00 refuundable SKIDMORE'S H'N'S, PO Box 
5097, Greensboro. NC 27403 Auto dialer with tele- 
phone book program $49 00 Commodore. Sinclair 

DESCRAMBLERS for downconverters, high gain 
Send 51 00 RB ELECTRONICS. PO Box 643. Ka- 
lamazoo. MI 49005 

PICTURE flyer lists quality electronics surplus at 
low prices Since 1970 Send for the last 3 issues 
STAR -TRONICS, Box 683. McMinnville, OR 97128 

LATEST bug -detection equipment for home or of- 
fice Literature. $1 00 CLIFTON, Box 220 -X, Miami. 
FL 33168 

WHY PAY MORE? 
SINE WAVE ZENITH M1 FV -5 
SUPER BOARD 

KIW 1483 S n $11143 S5 95 S H 
O K30 14M S,neware Minus PCB 511111.116 $S 95 SM 
O Pc$ 6252 s'neware PCB only 52090 1i3 00 SM 

Stair/ of the art technology brings you this super). Sineware 
Superboard It has no internal connection to TV. RF modulator 
boat on the board. AGC for stability and tunes the entail band 
with a raranor tuner and multi -tam pot A high quality dated - 
Mru cxcui board watt satscreened parts layout. easy to follow. 
fully Illustrated instructions and quality pans make that art *airy 
to assemble The beautifully f,msh*d cabinet wall add a touch Of 
class to the many hours of .nloyment you wal receare building 
and asap this kit 

MICROWAVE PROBE 
G KMP 2030 Miao r'oo:x n r $24 95 

S300 S'H 

O PCM 2000 Micro PCe only $a 95 

$3 00 Sal 

i 

0INEw 

09.151.03 

- 

Phase Video 
Sync. Suppression 

S .w ., ,nr 

O KZM 2083 Mt FV -5 Kit $198.95 $695 Sat 
KZO 200 FV -S Ka (minus 01) $14.116 $6 96 SAi 
PCZ 6000 FV -S PCB only $30.00 5300 Sat 

O ZMO 9151 Mt Board only M6.96 SS 95 Sim 
This advanced baseband roeo inrersonnynC Wppess,on 
system which n most often used natonw,d. le Oil* of our most 
popular lots It Natures AGC for slabaiity. RF modulator Dual On 
the board. no Internal connection to TV and full band ratable 
tuning High quality parts. fully illustrated nslructons. pee - punched Cabinet and plated- thruAolder- masked PC board mall this kit a biZe to assemble The Ml varadtOr tuner board 
n assembled And tested and need only be interconnected to the 
FV -5 board The completed Cocudry is then placed on the 
beautifully hnrshed cabinet Place your order today 
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Worlds Most Remarkable Radar Jammer! 
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SCANNERS
SCANNERS- disco unt prices Bearcat BC-l00
$279.99 ; Bearcat 210XL $214.99 ; Bearcat 300
$335 .99; Regency MX3000 $186.99; J IL SX100
$138 .99 ; JIL SX200 $26 9.99 ; Bearcat 20 /20
$275.99; Spectrum radar detec tor $214.99; plus
$3.00 shipping. Free discount cata log. Lowest
prices anywhere on scanners. radar detectors, ma­
rine radios, two-way accessori es . SCANNER
WORLD, 10-RE New Scotland, Albany, NY 12208
(518) 436-9606.

SUPERIOR UHF PREAMP KIT
MOST advanced UHF preamp kit ever to be offered!
Unit will drastically improve picture quality of all
UHF-TV stations and even find stations you never
thought existed. Great for generatin~ that extra gain
decoders need for maximum stability. Kit includes
a ll parts, power supply, enclosure and instructions
for only $29.95. Free postage/handling for prepaid
orders, COD's $1.75. catalog $2.00. HOWARD RE­
SEARCH AND DESIGN, PO Box 204, Ellicott City,
MD 21043 (301) 465-8116.

WHY PAY MORE?
SINE WAVE ZENITH M 1 FV-S
SUPER BOARD 09-151 ·03

o KSW 1483 Sinewave Kil $119.95 + $5.95 5 tH
o KSO 1484 Sinewav e Mi nus PCB $99.95 + $5.95 5 t H
o PCS 6252 Sinewave PCB only $20.00 + $3.00 5 t H

State of the art techno logy br ings you this super ior Sinewave
Superb oard. It has no int erna l connec tion to TV, RF modu lator
built on the board , AGe for stabil ity and tunes the enti re band
with a varacto r tu ner and mult i-turn pot. A high qualit y plated­
thru circuit board with silk-screened parts layout, easy to fo llow.
fully illus trated instructions and quali ty parts make this kit easy
to assemble. The beautifully finish ed cabinet will add a touch of
class to the many hours of enjoyment you will receive buildi ng
and using this kit. .
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EXTENDS CORDLESS TELEPHONERANGE UP TO 3 TIMES!

TNI IU " . IIfW"3:J'_ a .......

CJ>bane.S\.eren~

MODEL
CM:J5-2P

'DC-
REMOTE CONTRO L S69.95 ...

:J Of more ' 64.95 e•.

POPULAR IC',
TOP QUALI TY
NO SECON DS

THE ORIQINAl NE-$&.4 lS NOW BACK IN STOCKt
$3.50 Eac h

mo, DI:SCI'lI'TION ,-, 1O· UI'

' "-3OON 2 .... u AuOio PowerAmp S1.•9 , ..
LU -3lIGN-3 Low Voltage AudiO Amp ' .Of 1.1 '
........N Ptln. Locktd l QCl) 1.• ' ...
l M-733N Video Amp t ... II

""""'" Video Oelec;IOf ,.,. '"lotC-l3<41 VIOlOlI Amp 21M i.ee
Ue-l3:50 VlcIeooll Amp 1 1~ 1.11
",,"' 352 V,cIeoo II Am p AGC ,.. 20.
Ue-13~ AudtO II Amp 1.1!! ".Ue- 137.P R.F.M odulaIOf ". ,-"
Me- l .~ Ow.l Camp Op Amp .. Of
Ue- l . t6N Balart<:td MOd.'o.mOdulalOf 1,7\1 '"l U ·1MQ V,d.o MockIlalor '" '"UtI'EAR VOLTAGlRlGULATORS
w.tecs S VoIl PosUl•• VoIl R.; 11 ' "LU ·l 8Oe a VoIl Posll lye Voil . R.; 1.11l ..
ll,4·7a12 12 VoIl Pos lll.... VoIl R~ 1.11l ..
lU·7al S lSVoIl PosI1IY.VoIt. R&g 1.19 "lM ·7al iS laVoil POIlh.... VoIl. R"O. 1.11 ..
l M·7U4 2.Voll POSI\l.... Volt. R"O 1.11 "

o KMP 1218 Micro Power Supply Kit $19.95
+ $3.00 SIH

COLORMAX
36 CHANNELREMOTE CATV CONVERTER

Now you e.n ch a nge
c hannel. or fl ne ·t u ne
you r TV set by re mot e
co nt rol u p to 20 ft. aw ay .
Thil u nit rec elyes cnan­
ne ls 2-13 plus m id & s u­
per~nd cab le cha nnel .
the n outputs tnem on
C h.nne I3.

PROJECT. ~_ - __.
BOXES - .
W:NIdllu lin

Til'. eex IS 1 1 ~'"W · . -n-H .
6VJ ~O ....,Ih a rt moyable .I uml
rwm U sh. Ptd ch. ssls 11·W .
3... ··H . e-o In. lde

' 12.50 .,.
I'fU~~=: ' 10.95 ...
$Jl lI.$CIOn .. [D ' 14.95 ea.

POPU LAR
MICROWAVE

PARTS
MRf ·lOl ••• • • •• • .S2,31l

9 ·Up . . 195
MRf·l l l •••• • •• • •• ••••• 3..-&

\I · Up . . . • • • .•••• 31 2
MBD-l01 • • • • • • • . •. . • • • • • • _~

CHIPcos -.00 1 m'd ..... . so
26 · Up . . . . . . . . . . . 30

2N&603I·_ .. 'ly hU'tFllC1I ... . 11 !l'6

,...... ,..-- ••5 MHz
Outpu t

100 lor SOO

How Back in Stock!
MITSUMI
• UHF

VARACTOR
TUNERS

75 Ohm Input . 45 MHz OutPlrt
Fo r C h.nne ls 14 ·83

NtW l OW" NCt ' 15.95 ea.

JER RO LO 400
OIGITAL CATV CONVERTER

'fQuUl\I« .... .. utlItW"••• ,,1IICIl6o'I9
1~..,ptrba!lClOl"o'llthtC GlI"
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Rec;...... r5

o RFIIl _ O"~lll Modu ll lo l'$$:M.M
• $3 00 S,H

' 34.95 ...
Now Sack In Stock!

SANYOUHFVARACTOR TUNERS
75 Ohm Input - 45 MHz Output

F or Channels 14 • 83

MO DEL (Bf'18.95115-B4 JA ••• ..., EACH

All un,I5 are brand NlVi Irom S. nyo

Call 101Ovutlt, Price

SPECIAL PRICEI
' 94.00 ••.

m4UMWi

NEW 1984
B&K AUTO/MANUAL

RANGING
MULTIMETER

@.ill

HO W AVAILA BLE
NEW TUNEABLE DELUXE MODEL CYU·1000

SONY
SURPLUS UHF-VHF
VARACTOR TUNERS

These tuners ree e i...e all cnen­
ne" 2-&3. p lus mIdband cabi e
ch an ne" a net are perfect for
home-brew TV c irCUit, etc .
OUtput Freq , 45 MH L H ook up
d.ta Included. Na me Br. nd

212
OUALITY

POWER TRANSFORMERS
2. V CT, 500 mAo

' 3.19 ... 10 · . 8 ' 2.75 e•.
50 Of more 12.25 e•.

\SJ''W IN . a AAD 7-ElEMENT
7S OHM UHFYAGI ANTENNAS

OPTIONAL 12 db GA IN
Wlrt egard

UHF Anl.n", Specify Cllallltel

l ~~a~~n ' 8.95 EA.

~F · l l1dt1

53 9. 9 5 . a.

St OOl
2 ormore

SPEAKER
CABtNET
F'opu\,lrSpe.Jktt
c.ablll l lS IDf IIlOSe
!VflOIlSlI:mtlIrt1lr
TVottl/,IS
SPt<lkersllltludtd

Dlmenllonl: 7~ ...ode x 991
IIlQllx ~ .,, ' liMp RcmQy~~" 1/I '

tnlCkOM;kcovtr
' 10.95 .

' 8.95 .

o PCM 2000 M icro PCB only $4.95
+ $3.00 5tH o MPO 2000 Micro 20" Dish

UNSURE? Order any manual for only $14.95

$9.95 pos t paid. Retundable with order. + $5.95 St H
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FOR SALE

CABLE TV

ALARM ! VI C 20 /64 CoCo Sinclair become
$1000.00 burglar fire system. Cassette.documenta­
tion (specify microprocessor) $29.00. Cata log
$2.00 refuundable. SKIDMORE 'S H'N'S, PO Box
5097. Greensboro, NC 27403. Auto dialer with tele­
phone book program $49.00 Commodore. Sinclair.

DESCRAMSLERS for downconverters. high gain.
Send $1.00. RS ELECTRONICS, PO Box 643. Ka­
lamazoo. MI 49005.

DESCRAMBLERTROUBLES

Causes spHd radar gunsand devices10 read outyour choice ol lit her a
percentage ofyour l",eljlltd when in automatic mode(e,ample:Your
spHd ; 76 mph, auto modeset for 75%. speed d>$pIayed - 57mphl, or
the speed tlla! youdialIn when in manual mode. Transmits only In the
ptesence olspoed radat,orbymanual .......ride.Operates onbothXand
K bands.WARNING: The_deocnbed in thislileralurelonol legalfor
useegain51 police1Bdat, and 10 notFCCapp<0\'0d .
FO!compielB"lBra'ur. and plan package, send $14.9510:

Phli lip e Inelrumenl Oeolgn Co. Inc.
9560 S.W. Borbur Blvd .• Suite 1109 5
Portland. Orogen 97219

DEALERS wanted: Channel 2. 3, and 4 notch fil­
ters . Money back gua rantee . Send $15.00 for
sample and quantity price list. Specify channel(s).
LEE KURTZ, PO Box 291394. Davie. FL 33329.

PICTURE flyer lists quality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR·TRONICS, Box 683, McMinnville, OR 97128.

LATEST bug-detection equipment for home or of­
fice. Literature. $1.00. CLIFTON, Box 220-X, Miami,
FL 33168.

RESISTORS Y4&'hW5%C.F. 3 cents. l %M.F. All
values. No minimums. Volume discounts.Write JR
INDUSTRIES, 5834-B Swancreek, Toledo . OH
43614.

SCANNER/monitor accessories-kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route lR, Canon, GA 30520.

SINE wave descrambler problems? Manual in­
cludes troub le shooti ng , al ignm ent , an tenna
hookup. improvements, the ory. $10.00 SIGNAL,
Box 2512-R, Culver City. CA 90230.

CABLE TV SECRETS-the outlaw publication the
cable companies tried to ban. HBO. Movie Channel.
Showtime, descramblers , converte rs. etc . Sup­
pliers list included. Send $8.95 to CABLE FACTS,
Box 711-R. Pataskala, OH 43062.
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ELECTRONIC KITS 
FROM HAL -TRONIX 

2304 MHZ DOWN CONVERTERS TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T V HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE -CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a chin type or copse can type depend'ng on me 
s.gnar strength in your area ) 

2304 MOD 1 (Basic KA1 S19 95 1 ra.. S WVng.. 

2304 MOD 2 (Base Pro -amp) $29 95 n. Caw 4 

2304 MOD 3 (Hi -Gail Pre -amp) S39 95 rk..o. Ca. a 11,151 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER ANTENNA SWITCH AND 
CONNECTORS (Kit) $24 95 
Assembled S34 95 
Slotted MrcTOwave Antenna For Above 
Downverte s S39 95 

PREAMPLIFIERS 
HAL PA-19-1 5 mhz to 150 rotz 190ó gain opetetes 
on 8 to 18 volts at tema. Complete Lind $8.95 
HAL PA1 4 -3 mhz 10 1 4 ghz 10 to 12 gain op. 
Mates on 610 le volts at 10 ma. Compete una S12 95 

IThe aboye Inns noes tar recovers. omelets. lec ) 

16 LINE TOUCH TONE DECODE KIT WITH PC 
BOARD AND PARTS $69 95 
12 LINE TOUCH TONE DECODER KIT WITH PC 
BOARD AND PARTS S39 95 
16 LINE ENCODER KIT. COMPLETE WITH CASE. 
PAD AND COMPONENTS S39 95 
12 LINE ENCODER KIT. COMPLETE WITH CASE. 
PAD AND COMPONENTS S29 95 

Complete Sets of P C Boards Available For Unicorn 
Robot Project and HeartAMalc Project 

MANY MANY OTHER KITS AVAILABLE 
w r ..n-rr .4. r T. . rwr M n ro 

- r 
wu j:e 

HAL-TRONIX 
P.O Sox 1104 

Southgate MI 40195 

tteere -w r O 
roa.1rlor . , ::ao^V: 
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MULTI -CHANNEL 
MICROWAVE 

Complete Antenna Systems from 869" 

Full 800 Mhz Range 
Tune 1.9 -2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS ,'ANTED 

coos and Credit Card 
Orders call TOLL FREE 

1 -800- 247 -1151 

GALAXY 
ELECTRONICS 
6009 N. 61 Avenue 
Glendale. AZ 85301 
1 -602- 247 -1151 

111Lp 

Ir1111) 

GOLD STAR 

Ir'MI 
T[1ff$ 
SILVER 

TE .t 
STAR STAR 

STAR II 

3" 
MILITARY communications radios R -174 receiver. 
tunes 1 5-18 MHz. AM- CWSSB. amateur. short- 
wave frequencies: 547 50 mint. $27 50 good Cana- 
dian backpack radio PRC -510. 38-54 MHz FM 
transceiver with headset, battery box, antenna 
$39 50. 2 577 50 condition R -108 receiver. 
20-28 MHz FM S27 50 mint ARC -27 aircraft guard 
receiver. 220-250 MHz AM single channel S12 50 
mint 45 day replacement guarantee. add $5 unit 
shipping BAYTRONICS. Dept RE. Box 591. Sand- 
usky 01-4 44870 

CABLE TV equipment for beeping' or buzzing 
channels Information Si 00 GOLOCOAST. PO 
Box 63 6025F, Margate. FL 3306313051752.9202 

SERVICE QUESTIONS 
continued from page 95 

scene. When that occurs. the set loses its 
vertical and horizontal sync. The problem 
can also be induced by reducing the 
brightness and contrast using the appro- 
priate controls: the symptoms can also be 
induced by adjusting the screen controls. 

I have tried to trace the problem with a 

scope. but that did not help and only led 
me in circles. Any ideas ? -M.S.. East 
Meadow. NY 

From the symptoms that youve de- 
scribed it would appear that either one or 
both of the resistors that feed boosted B+ 
to the horizontal oscillator circuit have 
changed value. Those are R40 and R41. 
and are 220K and 120K units respectively. 
It memory serves. those resistors have a 

history of doing that. with the results you 
have described. 

One word of warning is in order here. 
The location. and even the values. of 
those resistors have been known to vary 
from those shown in the Sams service 
literature. They should be easy enough to 
track down however. Also. even if only 
one is bad. replace both of them. Other- 
wise. youll have to go back into the set 
before to hint_ to do it anyway. R -E 

SEI, Inc. 641 Academy Drive Northbrook_ Illinois 60062 
For information (312) 564 -0104 To order outside Illinois 1- 800 - 323 -1327 

SOLID STATE STEREO 
REVERBERATION AMPLIFIER 

Spat .lone TMAI harmonc doto.l.On 
{I lass tnan 05% Frequency response 10111 to 

SOK Hz Idi SM Rattan 9008 Revertlr- 
st.on 1.ne 0 to 3 sec Input 150141V /50K prim 

114 .peut 7V Accepts input horn ap* . 
phono or au 
includes and LEO Renrb Lew' d.sptay KIt 
Comes with el! aClrOnC COmpdnants trans - 
tonne and .netruclons and 19' 'SC4 moisit 
cab.nal 

Model TA -2400 Se9.95 

AMATEUR MICROWAVE 
Receiver System 
1.9 -2.5 GHZ 

MICROWAVE 
RECEIVER 
SYSTEM 

CCJr+rc.r ylido co,snuctOn Sturdy 
Parebolc common ,.I400, antenna 
pun á0 dB. Loa 04 a.gnt dtance 45 mess' 

Complete system poorer Supply cable a- 
sernbled reneger antenna. acid downconwnr 

Do- orn.tr mounted re, rtr act ne cat rat 

90 day warranty on PS -S! 
PS5 Assembled $109.95 

Klt Form S 79.95 

SOLID STATE STEREO 
GRAPHIC EQUALIZER 

PRE AMP KIT AIM 
EpeCllklon !stonbn 
LOIS tir. :S\ : u'v.,Ontorbon 
)70N: 7KH1 4 I SMPTEMatwwj Lea Ilan 

OFrequency C ®tte RiSA ns 
Demo- 

tun (Phono) 0208 -O 2dB ß0N1- 15KHZ1 
Ciannr ssperatipn (at rated Output 14(1111 
Rhona Tuner Au. and Tape Monte tarir 

man 7008 Input sensdody and impedance 
(1KN1 ter taled Output) 
Photo: 2MV 47K ohms Au. 130MV 50K Dons 
Tartar: 1301AV 50K owns Tage: 1301111Y SOK 
Maass. Onphic EOmiaar Cinese 10 Band 
Slide Control Free 1eCy Soule 31 talz 
03111 175111 25x11 á00Ní 1KHz 2K111 
4KHz Skill 1 SKIdz Mao wdh on panel 'erector 
for Prone Tuner Au. 1 and Aux 2 Power 
Supply. 117 VAC Kit CORM wd all electron¢ 
coup: ants OanMOrrw roruaaa rio 

9 .ad n ,unt htx mwta! cab eat 

TA -2500 (Kit) .... S119.00 

INFRA -RED 
REMOTE CONTROL 

SWITCH KIT 

EMI 
Inrsrp Rrn.te C,on 
tra {welch Can tie used 
to control appliances 
up to 500 w 

The TKJt Ms Itactus control up to 10 
meters No antenna needed Features late IC 
Controller *Rich excludes intrlMMtes from 
1pnt or AC pulse signo 
TK-41 Kit S24Á5 

UHF TV PREAMP 

FEATURES 
25 ae an, 
KS 

Your reception *51 (A rnrcally +nuow This 
unit w.r omt you to pu! .n s.goata you nest 
snow were their For tom polos and outdoor 
use Input and output impedance 75 ohm 40 
edjustmanr Easy aswrn.,y 
JH -0 Kit $23.95 

Microwave Preemp! NEW 
KIT 

Use with PS-3 K4 Adds 20-2500 VW to boost 
receptor. Seance 

Low Now 
KO Cwt 
Can be used dn r! e.nbng slop sign 
Ward Wafter S' 
1 9.25 gMZ Fuss Range 

PS -4 (Kit) S34Á5 

20 STEP LED POWER 
LEVEL INDICATOR KIT 

Tn,s new stereo level in5Ctor OA Contests ca 
40 3-color LED s I0 scale sound level output 
a your ampaer bero -57 dO lo 0 de Comes 
wean an emuM ins screen printed pared 
Has Selector SwltcR 10 too. f10ating r 
15,11515.45 nd output .Ktmg KS includes all pars. 

root panel and power spplr 
TV-4s 

f34.95 

STEREO AMP KIT 
160 Watt Total 80W 8ow 

Trim .5 4 soo stata so Iranssto. cOaudry Or. 
board sarto amol.lar Pow., Output mplOyS 
7 pars of inalcrorog Drhngln transistors 
T H D au ban 03% between OC to 200 KHz 
Power supply ragl..res 30 VCT 2 amp FUR 

TA-1102 

S39.95 
True/emu 

$9.95 

R.F. 
MODULATOR 

Conbnt Dom auoo ano .also output onto 
clames 3 or 4olyourTV sr Smote JC crop 
IMC 1374) nain for pea and eesy assembly 
Singe adjustment Oontror A must lo. *wry 
n0ed .sword ; Of o0mputer wiVSast 

V11-0 Klt $19.95 

' 

SPY EAR 
A ..,y popular anise S. 
sgned t o late to sounds a 
rocs* though rooms or 3 

sick concrete welts 
P lace Ittening senso. against wli and 
earphone stn er Adjust .olurne Control' 
Clearly hear things you may not *ant tot 

CM -8 589.95 

4- 

LOW TIM DC STEREO 
PRE -AM KIT TA -2800 

IneorporW cl al D C du.ipr. eat VMS kSquncy response worn Oot. 100KMa .SM. 
Futures tone defeat seach budns Vnle .minge Bess estance Content 

weeds We op-me todeMIOpTMD 04 005% 
at rated oupul Input s nblmty 
MV alni. suoi. We play lOOMVi 

tty phOrN 3 

uriph - 15 roll DC le 2A Kit contea .n91 
ari w`MSuppry all you need to 15.20 

TA -2800 
ONLY 
$44.50 
MIA 

$4.50 ea. 

PHILIPS 
VARACTOR TUNER 
Genies . n. aCapiur 1104.1 
to driCtIy roace Melun. 
tuer Can use tws *!tu any 
bord dieted for Mdsurr' 
11gh gril and ptandr triai 
pities quality a 
r Output FCtanner 3 opus 75 . 

Gan ta dB 

ELC 1045 

For 

$23.95 

DIGITAL 
MULTIMETER 

31 09d LCO mew 
!n npe05me 20 Ohm 

DC S7 accuracy i DCA up 10 10 ropa 
LwOS and batery Inuud.O 

MIC -3300A S59.95 
Carrying Case S 9.95 

Add 10 °o shipping on orders under S35.00. Orders over 535.00 add 5 %. 
Catalog -S 1.00. Visa 8 Mastercharge accepted. 
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ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONV ERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FIITINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish ", pe or celfee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) 519.95
(less case & "'lings)

2304 MOD 2 (Basie Pre-amp) 529.95
tess case & "tt,ngs}

2304 MOD 3 (Hi-Gain Pre-amp) 539.95
(Includes case & f,ltlngS)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORM ER. ANTENNA SWITCH AND
CONNECTORS (Kit) 524.95
Assembled 534.95
Slotted Microwave Antenna For Above
Downverters $39.95

PREAMPLIFIERS
HAL PA·19-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4- 3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComplete unh $12.95.

(The above unitsareideal for receivers. counters. etc.)......................................
16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS.. .. $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE.
PAD AND COMPONENTS $39.95

12 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $29.95

CompleteSets of P.C. Boards Available For: Unicorn
Robot Project and Heart-A-Matic Project.

MANY, MANY OTHER KITS AVAILABLE
s.N 20 el lttl 1110". .. l.A.-S.L . ... 1ft.......I1"" . 114f~ on ot_

HAl·Tl'lONIX ptOOucli . TalM'_IJ, JIft-: 1·:I1:n U- 1712.

HAL-TRONIX
P.O. Dox 1101

Southgo t• . MI46193

CIRCLE 75 ON FREE INFORMATION CARD

~~,:~\ MULTI-CHANNEL
" MICROWAVE
*****************************
Complete Antenna Systems from 16995

Full BOO Mhz Range
Tune 1.9-2.7 Ghz
Includes all
ITFS Channels

DEALERS WANTED

COO's and CreditCard
Orders call TOLL FREE

1-800-247-1151

~
GALAXY
ELECTRONICS
6009 N. 61 Avenue
Glendale. AZ B5301
1-602-247-1151

MILITARY communications radios: R-174 receiver.
tunes 1.5-18 MHz, AM-CW-SSB, amateur, short­
wavefrequencies: $47.50 mint. $27.50 good. Cana­
dian backpack rad io PRC-510, 38-54 MHz FM
transceiver with headset, battery box, antenna:
$39.50, 21$77.50 good condition. R·108 receiver,
20-28 MHz FM: $27.50 mint. ARC-27 aircraft guard
receiver, 220-250 MHz AM single channel: $12.50
mint. 45 day replacement guarantee, add $5lunit
shipping. BAYTRONICS, Dept. RE, Box 591, Sand­
usky. OH 44870.

CABLE TV equipment for "beeping" or "buzzing"
channels . Informat ion $1.00. GOLDCOAST, PO
Box 63'6025F, Margate, FL 33063 (305) 752-9202.

SERVICE QUESTIONS
continued fro m page 95

scene. When that occurs, the set loses its
vertical and horizontal sync . The problem
can also be induced by reducing the
brightness and contrast using the appro­
priate controls; the symptoms can also be
induced by adjusting the screen controls.

I have tried to trace the problem with a
scope, but that did not help and only led
me in circles. Any ideas?-M.S.• East
Meadow, NY

From the sy mptoms that you' ve de­
scribed it would appe ar that eit her one or
both of the resistors that feed boosted 8 +
to the hori zont al oscillator circuit have
changed value . Those are R40 and R41,
and are 220K and 120K units respectively.
If memory serves , those resistors have a
history of doing that. with the result s you
have descr ibed .

One word of warni ng is in ord er here .
The location, and even the values , of
those res istors have been known to vary
from those shown in the Sams serv ice
literature. TIley should be easy eno ugh to
track down however. Also. even if only
one is bad, replace both of them . Oth er­
wise . you' ll have to go back into the set
before to long to do it anyway. R-E

SEI I 641 Academy Dr ive • Northbrook. I/Iino is 60062,nc. For infor mati on (312) 564-0104 • To order outside Ill ino is 1-800-323-1327

UHF TV PREAMP

SO 8 FEAnJRES:
...... 0 UHf" • 25 dB gai n!

I.. a... . Kit

Your reception wi ll dramatically improve! Thi s
unit wi ll enable you to pull in signals you never
knew were there! For both indoor and outdoor
use. Input and output impedance 75 oh m. No
adjust ment! Easy assembly.

JH-O Kit $23.95

R.F.
MODULATOR

INFRA-RED
REMOTE CONTROL

SWITCH KIT
Infra -red Remote Con­
tro l swi tc h can be used
to co nt ro l appl iances
up to 500 W.

The T K-41 has eff ect ive control up to 10
meters. No antenna needed. Featu res lat est IC
contro ller which exc ludes Interferences from
lIght or AC pulse signal

TK-41 Kit $24.95

This is a soli d state all transis tor crrcurtry on
board stereo amplifier . Power output employs
2 pairs of matchin g Dar lin gton transistors
T.H .D. less than .05% betw een DC to 200 KHz.
Power supp ly requi res ~ VCT 2 amp " FMR.

TA-802

$39.95

Tr.n. lonn er
(op Uonal )

$9.95

STEREO AMP KIT
160 Watt Total 80W + 80W

LOW TIM DC STEREO
PRE-AM KIT TA-2800

Inc:orpor.'" I blle 01D.C . d" lgn th.t giWH'
fflrque ncy rH pon ..1rom OHz· 100KHz + .5dB.
• Feat ures tone def eat SWitch, loudness,
treble , midrange, bass, balance . • Contains
quad BiFet op-amp to devel op T.H O.of .005%
at rated output . Input sens it ivi ty : phone 2.5
MV tunet'"oaux. tape play 1QOMV/100K . Power
supply + 15 vo tt DC at 2A. Kit comes WIth
~8TI~2teadnf:X~~A~PIY , all you need IS a 15-20

TA-2800
ONLY
$44.50
XFMR

$4.50 ea.

~-

SOLID STATE STEREO
GRAPHIC EQUALIZER

PRE AMP KIT

A w ry popular device de­
signed tolisten to sounds &
voices through room s or 3
It. thick conc rete walls .
Plac e li st en i ng sensor agai nst wall and
earphone in ear. Adj ust vol ume co ntro l!
Clear ly hear things you may not want to!

CM -8 $89.95

Use with PS-3 Kit. Adds 20-25 db gai n to boost
reception dista nce .

• Low Noise
• High Gain
• Can be used wit h all existi ng stop sig n

board recev eeet
• 1.9-2.5 gHZ Freq. Rang e

PS-4 (K it). . . . . . . . . . . . . $34.95

Microwave Pre ampl

• Commercial grad e construct ion • Sturdy
Parabol ic aluminum reflecto r anten na . High
gain 50 dB! . line of sight distance 45 miles!
• Complete system , power supply, cable . as­
sembled reflector antenna ,and down converter .
• Downconverterm ounted in attractive cabinet .

90 day warranty on PS-5!
PS5 Assembled $109.95

Kit Form $ 79.95

NEW li~[~J~~~~-J
KIT

SOLID STATE STEREO
REVERBERATION AMPLIFIER

Speclf allons: • Total harmonic distorti on
tess than .05% . Frequency response 10 Hz to
50K Hz ... ldS • SIN Ration 9OdB. Reverber ­
ation timeD to asec.e Inpu t 150MVl50K ohm
• Max. input ~ • Accepts input from tape,
phono , or aux .
Inclu des and lEO Reverb Level display. Kit
comes with all electro nic compo nents. trans­
fo rmer and Instr ucti ons, and 19" rack moun t
cabinet.

Model TA-2400 $89.95

AMATEUR MICROWAVE
Receiver System
1.9-2.5 GHZ

MICROWAVE
RECEIVER
SYSTEM

(J)
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TRANSISTOR 
SO IOIT I 

III IOU 
NCI ISSO T57 
MOAT NAPSaNIIMr 
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^ MODULAR 

1 PHONE JACK /'I t. 0 . .0 or .aC 
\ - S i ..r' caM cows 
n llM I.N,Yrt . MIMI 

s. t t., M.ct w . ehi; a PPMt ,N t.rtM eMJ 

C SIZE 
¡+111¡ 

1 
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to /1744 
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M CAPCRq Yoy,.t SONI Or tat 
PN M' r,MS Si sM Or.In 
y, rKV GOAS CYero1 N-.sNOUt 
t NO u U.S I Moe_ 
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t1: 

, COCI.ETrG 
L21143 

31405 N PM ST 50 If 
SINOS i{ P,M I11 H 45 
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rn ,:r..9 
ETC HANT 
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ri ELECTRONIC BARGAINS 
II r0u4[ rOT M Ov rultNS IIST, MOU'M 11,3L4S OvT 
sTMarc Duff ON Tod ;MIST 1 Il(CT40NIC POTS IM 
ritt I1,10(4 la I (IMO Orea 750,000 M0I11T,STS 9101 
ascortlto 501.1 TO 140 uHrll, u11i3yt 0. DOrb1M' 
sT4561t e1lClaonC3 aT e,rlAaT NUM 

fi, ITNOT SOD /aOUauuta,cc. .IS "II e 

r1D1AMONDBACK , 
ELECTRONICS COMPANY 
PO BOX 12095 Dept 102 
SARASOTA. FLA. 33578 

Phone Orders (813) 953 -282e' 
caTtr(1TAL LS ADO I SO NO T.( ;act LS IS 'Mgr 
s0. CTS (ACM AODITiONAL LS CIA A00 Ss TO 
OUT Wa1T 400 9 SO COO TOI CITY Pp110 0 ei 
W. COI (ICI ADO,TIOCAI POUlD 

MAIL ORDER 7 MINIMUM 
(CODS CREDIT CARO 015 MINIMUM 

THE Intelligence Library- Restrctec :ecnn ca 
information 8 books on electronic surveillance. 
surveillance- device schematics. lock- picking. 
investigation, weapons. identification docu- 
ments, covert sciences. etc The best selection 
available Free brochures. MENTOR, (Dept Z). 
135-53 No Blvd . Flushing, NY 11354 

FORTY -nine educational electronics kits with 
self- learning protect manual Details S2 00 refunda- 
ble with order TRIANGLE ELECTRONICS 89 
Arkay Drive. Hauppauge. NY 11788 

RF parts- Motorola transistors. MRF454 S16 50. 
MRF455 S13 50 Catalog available RF PARTS CO.. 
1320 Grand. San Marcos. CA 92069 (619) 744- 
0728 

UP to 5500 00 per month Sell computer software in 
your home Write to COMPUTER SERVICES. PO 
Box 7748. Tucson, AZ 85725 

FREE pay -TV reception How -To" book HBO. 
Showtime. Cinemax S4 95 DIPTRONICS, PO Box 
SOH. Lake Hiawatha, NJ 07034 

CORDLESS-telephone owners Increase range 
Reduce static Simple add on Details SI 00. 
PHONES, PO Box 273. Mesa, AZ 85201 

COMPUTER owners personal or business you 
need an uninterruptible power supply We have Tripp 
Lites 400 watt model for only $240 00 ANDERSON 
ENGINEERING, RT 9. Box 19. Tampa. FL 33610 

CORDLESS- telephone owners. Prevent un- 
authorized calls with Call-Garde Wnte. BROAD- 
CAST COMPANY, LTD., PO Box 59. Westmont. IL 
60559 

CABLE -TV products Jerrold, Hamlin, and Oak con- 
verters Send 53.00 for information ADDITIONAL 
OUTLET CORP., 111 E Commercial Blvd . Ft 
Lauderdale. FL 33334 

TEMPERATURE probe. 0 2 °C accurate Plugs into 
your digital multimeter 514 95 Details free SPACE - 
TRON, 948 Prospect. Elmhurst, IL 60126 

LOW surplus component prices-guaranteed 
Quality Free flyer ELECTRONIX LTD, 3214 South 
Norton. Sioux Falls. SD 57105 

ELECTRONIC touch light control pad Write for free 
brochure EXOTIC IDAS, PO Box 446. Lake Bluff. 
IL 60044 

TUBES: oldies. latest Supplies. components. 
schematics Catalog free (stamp appreciated) 
STEINMETZ. 7519 -RE Maplewood. Hammond IN 
46324 

RECONDITIONED test equipment. Si 00 for cata- 
log JAMES WALTER TEST EQUIPMENT, 2697 
Nickel. San Pablo. CA 94806 

GADGETS for a catalog of electronic toys and 
gadgets send Si 00 (refundable with order) to 
GADGET ELECTRONICS, Box 37218. Dept RE3. 
Omaha. NE 68137 

INTEL 8051 family cross assembler for IBM -PC or 
CP M -80 Free shipping immediate delivery S50 00 
Send check to GLO LABS, PO Box 8625. Rockville. 
MD 20856 

PRINTED -circuit boards Quotes free SASE to 
JAHMAAL ELECTRONIC SUPPORT. PO Box 397, 
Troy, NY 12181 

JERROLD DRX 3DIC 105 $159 00. Oak wireless 
converters only S169 00. Jerrold 60- channel con- 
verter S89 00. line traps. filters, only 549 00 RED- 
COAT ELECTRONICS, 104-20 68th Dr , Forest 
Hills. NY 11375 (212) 459-5088 

INFRARED detector. Valuable tool for detecting 
infrared light Use for troubleshooting and testing IR 
LEDs used in sensors, remote controls. and various 
other IR devices Send S8 00 each TRU -TECH 
CO.. 226 Pointview. Dayton. OH 45405 

r 
BEC Electronics 

P.O. BOX 461244R 
GARLAND, TX. 75046 

(214) 487 -9031 

TERMS 
COD ML\IMF :M 12000 ADO í250 FOR COOS 
UPS DLI RI R5 ADDRESS MIST ACCOMPANY 

mL(ODOROIRS p 
5100 HANDLING ON ORDERS t NDF.R SI000 
ADO 61 FOR SHOPPING ' 
TEXAS RESIDENTS ADD 5 STATE SA1 E5 TAX YyrCd 
All. FOREIGN ORDERS ADO 25% FOR SHOPPING 
(CANADA 15) NO FOREIGN CODS 
CAI I (2I41 4117 403 TO PLACE CREDIT CARD OR COD OMA R 

OVER 45,000 SOLD SINCE 1977 
SOUND EFFECTS KIT 

This one uses the 1174477 
IC and alter the easy 
assembh is , ompkled you 
will be ahle to reproduce al- 
most ans sound sirs. nant' 
Quality PC board and .R 
nrceso r% Components an 
presided. All sou need to 
add apeaker The circuitry 
1 the ka1 frs sou with a 
Parise G ater. MU% 
Oscillator & Comparator 
to make more I simples 
sounds a snap Programming 
esmplr pan ided to help 
you get used to using the unit. 

1$.50 ea. 

2/34.50 
SUPER MUSIC 

MAKER KIT 
I. KAI IS 
O("1( T' 

I 

27.95 
IN('L )'DIS 

CASE & 
ROM CISIP 

ORDER 
KSMa3 

This popular kit is great 
for car fwrS. or 111100e 

bell applications We in, lude 
12 VOLTS all component and quality M- 
AC board l'oull lose our easy to folkon 
NOT 
SOT 

Mc LVOED assembly insect, Ions The pat kage 
pro. includes the kit, cases. front panel 

lure selection snitches, and a preprogrammed 2708 
memory c hip (ROM) with 35 additional tunes; (60 total). 
Additional ROM's are available for 9.95 to 11.95 ea. 

(Listing sent with order). Order Now' Offer .spires 
Mar, h 30. 1954' 12VAC transformer is available, 

Order Tti -20 260 ea 

11\1IR 

DEFECTIVE 
PICK -UP 

DEFECTIVE 
5101H 'I I 

TINS: Battra Condition. 
Pick -up Coil. !rind kin Module. 
and NV Coil 

11.88 roch »order 

WINDSHIELD 

IN N IM, N N t t t .1141.N. Ih I N\NM I t, 01111 V Al I .4 

- .Is1,'.r 11111 'MIAMI 11\ eht ONO, "NINO 
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Coyl.l rah us,otn 
y,otd.d pleat. t .rh 
(woke std heed.... S.lal i.Ir.d..trry \pii.! 5.14 

Order: AS411 

THE BEST DEAL! 
This hand held Antonio. 
Lise Tester checks and 
tests the function. listed 
beltns easily and quit key. 
The original manufac- 
turer sold oser a million 
unies in 1983 at 19 95 each. 
Instructions and charts 
are printed on the back of 
each unit. This tester nil' 
sale h,wr of lrutrt,on 
and pas for itself the lint 
lime used' )'nits are all 
new. 100% guaranteed 
for 90 days (rom date of 
purchase 

ORDER: AS-25 
BEFORE MARCH 30 

At' 15.30 FOR BOTH! 

(L:11111N Audio II it e` 
rate 2V. Sudo oWpue 
I( 1-1000 M 
TDA10112 29. Audio 

rest 
Order ICL -102 125 
114101 L....., I pa. 
Dp A.... 
O,0(.: kIeIA 
CD MIT Cowt.r a 7 ms 
dnoder do... K- Maus.' 
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12 VAC IA 

1 VAC 101M 

( oy.pl.l.h SIW1d.4 
Ils VAC Pronary 

713 es 1546.50 
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WRITE FOR 

McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
TM.: 1 (016) 642 5092 

MOI MCGEE STREET KANSAS CITY. MO 64106 
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111

C 12 0 D
400 VOLT

i
12 A Mr>

~ S c R

; TOC/9c~sc

10 / '9

24 VAC @3A
12 VA C@ l A

6 VAC @ 2A

Complet ely Shielded'
115 VAC Pri mary

7 .55 eoil 10/ 68 .50
O RD ER, TN-30

LMl~8 Audio IF & Sep­
a ra te 2\V Audio output
ICL ·1808 .99
IDAlOO2 2\V Audio
output
Order: ICL.l 002 1.25
l.M301 Linea r 8 pin
OpAmp
Or der: IC L..QIA .39
CD 4433 Co unter & 7 !leg.
decoder/driver Ie Hou se #
O rd e r: ICL ...« 33 .69

W I l::E Wl:: AP
rc

S O C KETS

4~IAMONDBACK

i ELECTRON I.CS COMPANY
PO BOX 12095 Dept 102
SARASOTA, FLA. 33578

Phone Orders (813) 953 -2829
CONTl N[ NTAL us ADD ' I 60 FOR THE FIRST LB 8~
50' f CA EACH AOOITIONAL LB fLA ADO 5,. TAX..
WEST COAS T ADD'180 fOR THE f i RST POUND a
50~ FOR EACH ADDITIONAL POUND

. MAIL ORDER ' 7 MIN IMUM
COD .t CREDIT CARD ' 15 M INIMllM

J... .!.Q. !.QQ
S·1405 14 PIN 55 49 41
S· 1605 16 PIN .60 54 45
S-1805 18 PIN 15 68 51

~
8 /1 0 T RACK TAPE HEADS

~
INSTRU lIIENTATION M f R PAl O OVER 1,00 0 PER HD.

,. Ii :~~~Y~ ~~S:f~~S:, > ~OT~:: ~: ~'- ~A2p~ ~ST:;E,I. HE ADS c .u~ BE nAGGEREO TO GET 16 TRACICS .

, HEW S 35 EACH R-8 8 TRK RECOR D
UNUSED P-8 8 TRK PLAY

TEL EPHO NE
RING ER SEMI KIT
Co nta ins special M L8204
tone ringer IC and com­
po nen ts to build a pleasant
ton e ringer for you r pho ne.
5 pgs _of specs and cir cuit s .
Order: KTR..oI S 2.50
PC Board for above
Order: PCB..oI 2 .00

WINDSH IELD
WIPER DELAY

Co mplde '''M'mblfll. PC
ca rd with IC. re lay, and
co ntrol with sc he matic.
C o mplet e wit h cus tom
molded pla stk case with
bracket and hardware.
S pechll introductor y
pric e ! 5 .95

Order: AS -OI

TERMS ~• COD MINIM UM $20.00 • ADD $2.50 FOR COD'S "'...
• UPS DEUVERY ADDRESSMUST ACCOMPANY . ,..,.

• $1.00 HANDd~~cg~g~g~~ UNDER $10 00 e
• ADD 6'1. FOR SHIPPING ~
• TEXAS RESIDENTS ADD 5'1.STATE SAL ES TAX _
• ALL FOREIGN ORDERS ADD 25'1. FOR SHIPPING

(CANADA 15'1.)NO FOREIGN COD'S I')
• CA LL (2141487·9031 TO PLA CE CREDIT CARD OR COD ORDER

THE BEST DEAL!
Thi s hand held A utomo.
tf ve Teater checks and
tests the functions listed
bel ow easily and qu ickly.
T he origina l man ufac­
tur er so ld ove r a million
units in 1983 a t 19 .95 each.
Ins truc tions and c ha rts
a re p rint ed on the ba ck of
each unit. This test e r will
s ave hours of fru st rat ion
a nd pay for its elf t he first
t ime used! U nits are all
new, 100 % guaranteed

T ESTS : Batt e ry Condition, for 90 days from da te of
Pick-up Coil, lg nition Modu le. pu rch ase.
and HV Coil ORDER: AS -25
11.88 each_order~ BEFORE MARCH 30

"ii"AY 18 .50 FOR BO TH !
27.95

l. A R G E
R ED LEDS

L - I"OS WT O I~/'9

}.2<.~G~ ;~:~
LE O'S ARE OREAT fO R
LI G"T'NG UP YOt,;R P"O~ECTS

o 17 S" 0 1A. 0 t50 'LONG f U LL
LEADS. fLANG£LUS DES IGN .

' N ' S IZ E ~
NI CA DS W@
wol ~,~ ~~~ ' -,oou ".CAos. lliiiiiiiiiiii.......III·!--'!II~~..
"' ILL POWE R YOUR PORTABLE PRO·
JECTS WITH CHEA P RECl1ARGEAB L E
PO*E R' EACH CELL RATE D I 2 V
100 1l1AH. RECHARGE ABLE 100 ' S Of

TI M ES PLU S. YOU GET A PL ASTIC
PRO~ ( C r CA SE ( N IC EI AP PROX 2 X
"X 718" WI TH SWITC H. LEO IN DICA '
TOR, FUSE, ET C ~ 695
T-0115 WT05 LB

~ ~ MODlILA~

p'J P HONE JACK

~
., ~~":.;'~ ~b 2 / .., I

SU "tOARO TEL EPHONE JA CK
HA S 5 · 1/ 2 " COLOR COOED
L EA DS TE Rhi lNATEO I N SPADE
LUGS AT THIS PRI CE YOU

CA~ PUT A PH ONE I N EVER Y ROO'"'

Ammonium r\,,'·,-su lfll tt."

ETCl-4AHT "195" A ST a EASY TO USE
JUST ADO "' ATE R a ETCH L B
TURNS BLUE W' H E ~ FU LL
Of COPPER 1 L B hlAK ES

2 GALLOlrtS H-22 040 :~. / 1 7SO

This un it use s the TI 764 77
IC a nd a lt e r t he easy
assembly is co mple ted you
will be ab le to rep ro duce a l­
most any sound you wa nt !
Q ual ity PC board and a ll
necessary components are
provide d . All you need to
add is a s peaker.The circ uitry
o f the kit provides yo u wit h a
Pulse G enerator, MUX
O scillator & C ompara tor
to ma ke more co mp le x
so unds a s na p. Progr ammin g
exam ples p rovi de d to help
yo u get us ed to usin g the u nit.

PO WER su r>r>LY
12-15 VOLT 1 6 AliIP

CO" "'ERCI AL POWER SU PP LY
STAlrt OARO POWE R T YP E SPS
l O- IS BRA "t O N EW, INDIVI DUAL­
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S'" AUDIO AMP
r. · ~ S ....

14 r l N D IP

B W· 450Jo:. H:. 39 ~
A " a _'H db ,..

vc; • ~8 v"" M~

S TOCK U P NOW !
OATA SH[ET 25'

24 VAC
.46 AMP
AC Adapte r

T'012 0 !13
wT 0 4 LB

GRE AT DEAL ON A UL APPRovED AC
ADAPTER f OR YOUR DECODERS AND
PROJECTS COlliPACT ADAPTER HAS
SCREW TERMINAL OUTPUTS

'C SiZe: ~
NI -CAD __

BATTERIES ~".. ~u- RECHARG[ A8 l [ - ::::;.....-:

8 -1158 wr 0 Z L B 5AN~

.., 19 5 10 / " 1?,O '="
FU LL CAPACITY -c:CELL S FEA TURE FU LL
I l AH CAPACI TY. UNLIK [ SOhi E OF THE
' L ARGE AA' T YPES SOL O BY OTHE RS'
NEw. FRESH C(L LS CHA RGE 1" - 16 HOURS

AT 120 lil A hlfO 8Y SANYO

V ANT ENNA WIRE
300 OHM TWI N I,.EAD

UHf - VHf -f lll RECEPTION '$0 1 SO
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I DEAL FOR COLOR' f M MULTIPLEX 8
ALL TV- Fill FUNCTIONS IIlfO BY
UNION CAR81DE 1II 0l STURE PROOF
WEATHER SEALED POLY JACKET
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INCLUDES
C ASE &

ROM CHIP
O RDER
KSM~3

& ~ This pop ula r kit is great
fit ~~ for car borua or d o o r ..
1I!!t'~ bell a pplica tions . We incl ude

all compo nen ts and quality PC
board . You'll lov e o ur easy to follow

NOT INCLUDED assembly inst ructions. T he package
price includes the kit , case w/Iront panel

tu ne se lection switch es , a nd a preprogrammed 2708
memory chip (ROM) with 35 additional tunes ; (60 total).
Additional ROM '. are availab le for 9.95 to 14.95 ea.
(List ing sent wit h order). Order Now ! Of fer ex pires

March 30, 1984! 12VAC t rans former is avai lable,
Order TN-20 2.60 ea.

OVER 45,000 SOLD SINC E 1977!
SOUND EFFECTS KIT

BEe Electronics
P.O. BOX 461244R

GARLAND, TX. 75046
(214) 487-9031

COMPUTER owners perso nal or busin ess you
need an uninterruptible power supply. We have Tripp
Lite's 400 walt mod el for only $240.00 ANDERSON
ENGINEERING, RT 9, Box 19, Tampa, FL 33610.

CORDLESS-telep hone ow ne rs: Preven t un ­
authorized calls with Call-Garde. v Write: BROAD· ·
CAST COMPAN Y, LTD" PO Box 59, Westmont, IL
60559 .

GADGETS for a catalog of ele ctronic toys an d
gadge ts send $1.00 (refundable wi th order) to :
GADGET ELECTRONICS, Box 37218, Dept. RE3,
Omaha, NE 68137.

RECONDITIONED test equipment. $1.00 for cata­
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806.

TUBES: "oldies," latest. Sup plies, co mponents,
schem ati cs. Catalog free (stamp appreciat ed)
STEINMETZ, 7519-RE Maplewood , Hammond IN
46324.

CORDLESS-telephon e own ers. Increase range.
Redu ce sta tic . Simple add on . Detai ls $1.00.
PHONES, PO Box 273 , Mesa, AZ 85201.

INTEL 8051 family cross assembler for IBM-PC or
CP/M-80. Free Shipp ing immediate delivery $50.00.
Send check to GLO LABS, PO Box 8625, Rockville,
MD 20856.

PRINTED-ci rcu it boards: quotes free. SASE to
JAHMAAL ELECTRONIC SUPPOR T, PO Box 397,
Troy, NY 12181. .

FREE pay-TV recept ion. "How-To" book . HBO,
Showtime, Cinemax. $4.95 . DIPTRONICS, PO Box
80H, Lake Hiawatha, NJ 07034.

UP to $500.00 per month. Sell computer software in
your home. Write to: COMPUTER SERVICES, PO
Box 7748, Tucson, AZ 85725.

RF parts -Motorola transistors. MRF454 $16.50,
MRF455 $13.50. Catalog available. RF PARTS CO.,
1320 Grand , San Marcos, CA 92069. (619) 744­
0728 .

JERROLD DRX 3DIC 105 $159.00 , Oak wireless
converters only $169.00, Jerrold 60-channel con­
verter $89.00, line traps, filters, only $49.00. RED­
COAT ELECTRONICS, 104-20 68th Dr., Forest
Hills, NY 11375 (212) 459·5 088.

CABLE-TV products Jerrold, Hamlin , and Oak con­
verters. Send $3.00 for information . ADDITIONAL
OUTLET CORP., 111 E. Commercial Blvd., Ft.
Lauderdale, FL 33334 .

INFRARED detecto r. Valuable tool for detecting
infrared light. Use for troubleshooti ng and test ing IR
LED's used in sensors, remote controls, and various
other IR devices. Send $8 .00 each. TRU·TECH
CO., 226 Pointview, Dayton , OH 45405 .

ELECTRONIC touch light control pad. Write for free
brochure. EXOTIC IDEAS, PO Box 446, Lake Bluff ,
IL 60044.

'LA M<:GEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 8A2 5O'rl

1901 MCGEE STREET KANSAS CITY. MO .~108

LOW su rp lus co mpone nt pr ices-guarant eed
quality. Free flyer. ELECTRONIX LTD, 3214 South
Norton , Sioux Falls, SD 57105.

TEMPERATURE prob e, 0.2'C accurate. Plugs into
your digital mult imeter. $14.95. Details free. SPACE·
TRON, 948 Prospect, Elmhurst, IL 60126.

THE Intelligence L1brary- Restricted technical
information & books on electronic surveillanc e,
surveillance-device schematics, lock-picking ,
Invest igat ion, weap ons, ide ntificati o n docu­
ments, covert sciences, etc . The best selection
available. Free br ochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

FORTY-n ine educati ona l elect ro ni cs kits with
self-learn ing project manual. Details $2.00 refunda ­
ble with order. T RIA NGLE ELECTRONICS 89
Arkay Drive, Hauppauge, NY 11788.

www.americanradiohistory.comwww.americanradiohistory.com
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rCRYSTALSI 
32.768 aha 1 95 

1.0 mhz 3.95 
1.8432 3.95 
2.0 2.95 
2.097152 2.95 
2.4576 2.95 
3.2768 2.95 
3.579545 2.95 
4.0 2.95 
5.0 2.95 
5.0618 2.95 
5.185 2.95 
5.7143 2.95 
1.0 2.95 
5.144 2.95 
1.5536 2.95 
1.0 2.95 

10.0 2.95 
10.736635 2.95 
14.31e1e 2.95 
15.0 2.95 
16.0 2.95 
17.430 2.95 
11.0 2.95 
18.132 2.95 
20.0 2.95 
22.1184 2.95 

`2.0 2.93A 

5 95 
17.95 
49.95 
3.95 
4 95 

1195 
24 95 
CALL 
29.95 
6995 
6.95 
7 93 
6.95 

29.95 
39 95 
29 95 
24951 
24.955 

r 8200 -1 
$202 24 95 
$203 39.95 
1205 3 50 
6212 110 
6214 3.85 
9216 1.7S 
5224 2.25 
$226 1.60 
522$ 3.49 
$237 19.95 
$237-S 21.95 
$ 238 4.19 
$243 4.45 
$250 10.95 
$251 4.49 
$253 6.95 
$253-S 7.95 
$255 4.49 
8255-5 5.25, 
$257 7.95 
$ 257-S 1.95 
$259 6.90 
8259-S 7.50 
8271 79.95 
$272 39.95 
8275 29.95 
8279 8.95 
8279-S 10.00 
$252 6.S0 
$253 9.50 
5254 5.50 
5256 6.50 
5287 5.50 
$25$ 25.00 

.5259 /911 

r Z-80 1 
2.5 Mhz 

2943 CPU 3.95 
Z60-CTC 
280-DART 
280-DMA 
Z80PIO 
Z50-SIO .O 

Z60-SIO/1 
Z60-510/2 
Z80-SI0/9 

3.95 
10.95 
14.95 
3.95 

11.95 
11.95 
11.95 
11.95 

4.0 Mhz 
ZeOA-CPU 4.49 
ZSOA-CTC 
DMA-DART 
Z60A-DMA 
Z80A-PIO 
250ASIO 0 

Z$OA-SIO 1 

Z60A-SIO 2 

250A-SIO 9 

495 
9 95 

1295 
4 49 

12 9S 

12.95 
1295 
12 9S 

6.0 Mhz 
Z$08-CPU 9.9S 
2508CTC 12 95 
Z$08-P10 12 95 
Z908-DART 19.91 
Z808-S10 2 39.9S 

ZILOG 
26132 31.95 

616871 39.954 

UARTS 1 
AY3.1014 6.95 
AYS1013 3.95 
AY3-1015 5.95 
P11472 9.95 
TR1602 3.95 
2350 9.95 
2651 8.95 
1146402 7.95 
1146403 6.95 
I1458250 10.15 

GENERATORS 
BIT -RATE 

MC14411 11.95 
8111941 11.95 
4702 12.95 

16.95 
COMe116 10.95 
MM5307 10.95 

FUNCTION 
MC4024 3.95 
LMS$6 1.49 
XR2204 3.75 

`8036 3 954 

MISC. I 
UP07201 29.95 
TMS119532 29.95 
ULN2003 2.49 
3242 7.95 
3341 4.95 
MC3470 4.95 
MC3450 9.00 
11C90 13.95 
99190 7.95 
2513-001 UP 9.95 

ip13-002 LOW 9.91 

4 IS 
12.95 
11.93 

3.91A 

CMOS 
29 4525 1.19 
.23 4531 .95 
25 4532 1.95 
89 4535 1.95 
29 4539 1.9S 
95 4541 2 84 
39 4543 1 19 
45 4553 S.79 
25 4555 .95 
25 4556 93 
38 1561 1.95 
79 4562 1.95 
39 4514 .7S 
39 4555 75 

.69 470I 12 95 

.79 74C00 .35 
39 74CO2 .35 

.75 74C04 .35 

.79 74C08 .35 

.79 71C10 35 

.29 74C14 S9 

.65 74C20 .35 

.29 74C30 35 
1.65 71C32 39 
.45 71C12 1.29 
.69 74C45 1.99 
.79 7C73 65 
.39 74C74 .65 

1.95 74C76 80 
.65 74C$3 1.95 
.75 74C55 195 
.75 74CU 39 
.69 74C59 4.50 
.55 74C90 1.19 
.79 7C93 1.75 
.55 74C95 .99 
.95 74C107 .59 
.35 74C150 5.75 
.3S 74C151 2.25 
.79 74C151 125 
.79 74C157 1.75 
.59 74C160 1.19 

74C161 1.19 
.39 74C162 1.19 
.29 74C163 1.19 
.35 74C164 1.39 
29 74C165 2.00 

.29 74C173 79 

.29 74C174 1.19 

.29 74C175 1.19 

.79 74C192 1.19 

.29 74C193 1.49 
29 74C195 1.39 

.29 74C200 S.75 

.95 74C221 1.75 

.95 74C244 2.25 

.19 74C373 2.45 
2.19 74C374 2.45 
1.95 74C901 .39 

12.95 74C902 .55 
12.95 74C903 .85 
1195 71C905 1095 
12.95 74C906 95 

7.95 74C907 100 
14 95 74C905 2.00 

95 74C909 2.75 
.65 74C910 9 95 

1.95 71C911 6 95 
55 74C912 6.95 

.55 74C914 1.95 

.83 74C915 1.19 
1.25 74C915 2.75 
1.79 74C920 17 95 
1.55 74C921 1S 95 
.$9 74C922 4.49 
.39 74C923 4 95 
.79 74C925 5.95 

1.25 74C926 7.95 
1.25 74C92$ 7.95 
1.95 74C929 19.95 

112 

4164 64K200 
NSMIC 

$595 Tmm2O1628sTAT200 NSIC 
415 

r ST STATIC RAMS 
2101 256 a 4 (450ns) 
5101 256 a 4 (450ns) (cmos) 
2102-1 1024 1 (/SOns) 
21021-4 1024 a 1 (450ns) (LP) 

1 9S 
3 9S 

e9 
99 

21021-2 1024 1 (250ns) (LP) 1 49 
2111 256 4 (4S0ns) 2.49 
2112 256 4 (4SOns) 2.99' 
2114 1024 4 (450ns) e/9.95' 
2114-25 1024 (250ns) W0.95 
21141-4 1024 4 (450ns) (LP) $/12.95 
21141-3 1024 4 (30Ons) (LP) 9/13.45 
21141-2 1024 a 4 (200ns) (LP) 9/13.95: 
TC5511 1024 4 (650ns) (cmos) 2.49, 
TC5516 2045 8 (250ns) (cmos) 9.95, 
2147 4096 1 (SSns) 4.95' 
TM S4044 -1 4096 a 1 (ISOns) 3.49: 
TMS4044-3 4096 1 (300ns) 3.91' 
TMS1044-2 4096 1 (200ns) 4.49: 
MK4115 1024 5 (250ns) 9.95 
TMM2016-200 2048 11 (200ns) 4.15 
TMM2016-150 20$ a $ (150ns) 4.95 
TMM2016-100 204e e (100ns) 6.15 
HM6116-4 20$ e (200ns) (cmos) 4.75 
MM6116-3 204$ 8 (150ns) (cmos) 4.95 
MM6116-2 2049 8 (120ns) (cmos) 8.95 
HM6116LP-4 204$ e (200ns) (cmos)(LP) 5 95 
MM6116LP-3 201$ 8 (150ns) (cmos)(LP) 6 95 
MM6116LP-2 2048 8 (120ns) (cmos)(LP) 10 95 
Z6132 40% 8 (300ns) (011al) 34.95 
HM6264 8192 s 8 (150ns) (cmos) 4995 ` LP Low Power OHM OuastSlalk J 

r DYNAMIC 
TMS4027 4096 

RAMS 
(25Ons) 1 99 

UPD411 4096 (300ns) 300 
MM52e0 4096 (300ns) 300 
MK4101 6192 (200ns) 1 95 
MM5296 $192 (250ns) 1.85 
4116-300 16364 (300ns) 8/11 75 
4116-2S0 16394 (250ns) C795 
1116-200 16384 (200ns) 6 12 9S 
4116-150 16344 (1SOns) e 14 95 
4116-120 16384 (12Ons) 5 29 951 
211e 16364 (ISOns) (Se) 495 
MK4332 3276$ (200ns) 99S,I 
4114-200 65536 (200ns( (Se) 5 95 
4114-150 65536 (1SOns)(5,) 6 95' 
MCM6665 65536 (200ns) (Sy) 11 951 
TMS4164-15 65536 (ISOns) (5v) e 9S 

SV single S voll supply 

r 6800 , 
66000 49.95 

r 6500 
, MHZ 

, 
6800 2.95 6502 4 95 

6802 7.95 6504 6 95 

6803 19.95 6505 895 
6808 13.90 6507 9 95 

6809E 14.95 6520 4 35 

6609 11.95 6522 6.95 

6910 2.95 6532 995 
1820 1.35 6545 22.50 

$821 
$128 

2.95 
14.95 

6551 
2 MHZ 

6502A 

11.65 

6.35 
1840 12.95 6522A 9 95 
6843 34.95 6532A 11.95 
6844 25.95 6545A 2795 
6645 14.95 6551A 11.95' 
6647 11.91 3 MHZ 
USO 
$152 

3.25 
5.75 

`5028 9 9,5A 

6860 7.9S 
DISC 

CONTROLLERS 
$875 
6860 

6.95 
2.25 

6683 22.95 1771 1695 
68047 24-95 1791 2495 
68468 19.95 1793 2695 

6600 1MHZ 1795 21195 

68800 
68802 

10 95 
22.25 

1797 
2791 
2793 

4995 
54 95 
54.95 

113801E 29.95 2795 59.15 
66809 29.95 2797 59.95 
69810 695 6$43 34 95 
65821 6.95 $272 39.93 
68840 19.95 UPO765 

M88876 
39.95 
29.95 68845 19.95 M86677 34.95 

61850 
`68800 

593 
2 MHZ J 1691 

8143 
17.95 
113% 

EPROMS 
1702 256 6 (lus) 4.50 
270$ 1024 . $ (450ns) 3.95 
2754 1024 e (4SOns) (5v) 5.95 
2716 2046 it $ (45ons) (5v) 3.15 
2716-1 204$ 5 (3S0ns)(5v) 5.95 
TM52516 2041 8 (4S0ns) (Sv) S.SO 
TMS2716 2046 s 6 (4SOns) 7.95 
TMS2S32 4094 a 6 (150ns) (Sv) S 95 
2732 4096 6 (450ns) (Sv) 4.95 
2732-250 4094 a 8 (250ns) (Sv) 5.95 
2732-200 4096 s I (200ns)(Sv) 11.95 
2732A-4 40114 8 (45Ons) (511) (21vPGM) 6.95 
2732A 40941 9 (250ns) (Sv)(21vPGM) 9.95 
2732A-2 4096 5 (20ons) (5v)(21vPGM) 13.9S 
2764 8192 8 (/SOns) (Sv) 5.95 
2764-250 1192 a 5 (2SOns)(Sv) 7.95 
2764-200 5192 a e (200ns)(5v) 19.95 
TM52S64 1192 it e (4SOns) (Sv) 14.95 
MCM66764 8192 5 (450ns) (Sv) (24 pin) 39.95 
MCM68766 8192 e (350ns) (Sv)(24pnitpwrd"I 42.95 
27128 16384 it 8 (300ns) (5v) 29.9S 

Sv Smgi 5 Von Supply 211PGM Program at 21 Volts 

EPROM ERASERS 
SPECTRONICS 
CORPORATION 

PE-14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 
PR-320T 

Minor 

X 
X 
X 
X 
X 

Capacity Intensity 
Chip (uW Cmr) 

9 9.000 
9 9.000 

12 
30 
26 
4: 

9.600 
9.600 

17.000 
17.000 

6300 
119.00 
17500 
255 00 
349 00 
595.00 

Computer managed InuentorU - ulrtually no back orders! 
Very competltlue prices! 
Friendly stati! 
Fast serulce - most orders 
shipped within 24 hours! 

r 8000 , 
6035 S 95 
8039 
INS -$060 
INS -5073 
SOSO 
8085 
606SA -2 
9066 
6057 
5088 
5089 
5155 
8155.2 
8156 
8185 
ó16S -2 
5741 
5745 

`755 

CRT 
CONTROLLERS 
6145 
65845 
HD4650SSP 
1847 
MC1372 
$$047 
8275 
7220 
CRT5027 
CRT5037 
TMS99,SA 
DP9350 

14.95 
19.96 
IS 9S 15 
695 

24 95 
29 95 
99 95 
1995 
24.95 
39.95 
49.95 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

800 -538 -5000 800 -662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

Copyright Ival /DR Microde., es 

CLOCK 
CIRCUITS 

MM5314 4.95 

MM5375 
MMS8167 
MMS5174 
MSMS$32 

KEYBOARD 
CHIPS 

AYS2376 11.9S 
AYS -3400 11.95 

Y5.3600 PRO 11.95 

4000 
4001 

4002 
4006 
4007 
4006 
4009 
010 
4011 
4012 
4013 
4014 
4015 
4016 

4017 

/016 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4026 

4029 
4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4049 

4050 

4051 

4053 

4060 
4066 
068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 

:4078 
'4081 
14082 
'40es 
4066 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
14433 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 

,1S27 

VISIT OUR RETAIL STORE 
HOURS. M -W -F. 9 -5 T -Th.. 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Minimum order 510 For shipping and handling include 
S2 50 to UPS Ground and 53 50 lot UPS An Orders over 1 lb and 
foreign orders may require additional shippng charges -- pieas 
Contact our sates department tor the amount CA residents must 
include.' . sales la. Bay Area and LA resdents include 6 Prics 
satiated to change without notice We are not responsible for 
Iypogrphrcat room We reserve the right to limit quantities and to 
substitute manufacturer All merchandise Subiect to prior sib 

CIRCLE 49 ON FREE INFORMATION CARD 

STATIC RAMS
32.768 khz 1.952101 256 x 4 (450nl) 1.95 1702 256 x 8 (luI) 4.50 1.0 mhz 3.95 4000 .29 4528 1.195101 256 x 4 (450nl) (cmes) 3.95 2708 1024 x 8 (450nl) 3.95 1.8432 3.95 4001 .25 4531 .952102-1 1024 x 1 (450nl) .89

2758 1024 x 8 (450nl) (5.) 5.95 2.0 2.95 4002 .25 4532 1.952102L-4 1024 X 1 (450nl) (LP) .99
2716 2048 X 8 (450nl) (5.) 3.95 2.097152 2.95 4006 .89 4538 1.952102L-2 1024 X 1 (250no) (LP) 1.49

2111 256 X 4 (450no) 2.49 2716-1 2048 X 8 (350no) (5.) 5.95 2.4576 2.95 4007 .29 4539 1.95
2112 256 X 4 (450no) 2.99 TMS2516 2048 X 8 (450nl) (5.) 5.50 3.2768 2.95 4008 .95 4541 2.64
2114 1024 x 4 (450no) 8/9 .95 TMS2716 2048 X 8 (450no) 7.95 3.579545 2.95 4009 .39 4543 1.19

4.0 2.95 4010 .45 4553 5.792114-25 1024 X 4 (250no) 8/10 .95 TMS2532 4096 X 8 (450no) (5.) 5.95 5.0 2.952114L-4 1024 X 4 (450no) (LP) 8/12.95 2732 4096 X 8 (450no) (5.) 4.95 5.0688 2.95
4011 .25 4555 .95

2114L-3 1024 X 4 (3QOno) (LP) 8/13 .45 2732 -250 4096 X 8 (250no) (5.) 8.95 5.185 2.95 4012 .25 4556 .95
2114L-2 1024 X 4 (200no) ILP) 8/13 .95 2732-200 4096 X 8 (200no) (5.) 11.95 5.7143 2.95 4013 .38 4581 1.95
TC5514 1024 X 4 (650no) emoo) 2.49 2732A-4 4096 X 8 (450no) (5.)(21vPGM) 6.95 6.0 2.95 4014 .79 4582 1.95
TC5516 2048 X 8 (250no) (emoo) 9.95 2732A 4096 X 8 (250no) (5.)(21vPGM) 9.95 6.144 2.95 4015 .39 4584 .752147 4096 X 1 (55no) 4.95 2732A-2 4096 X 8 (200no) (5.) (21vPGM) 13.95 6.5536 2.95 4016 .39 4585 .75TMS4044-4 4096 X 1 (450no) 3.49

2764 8192 X 8 (450no) (5.) 6.95 8.0 2.95 4017 .69 4702 12.95TMS4044-3 4096 X 1 (300no) 3.99
2764-250 8192 X 8 (250no) (5.) 7.95 10.0 2.95 4018 .79 74COO .35TMS4044-2 4096 X 1 (200no) 4.49

MK4118 1024 X 8 (250no) 9.95 2764-200 8192 X 8 (200no) (5.) 19.95 10.738635 2.95 4019 .39 74C02 .35
TMM2916-200 2048 X 8 (200no) 4.15 TMS2564 8192 X 8 (450no) (5.) 14.95 14.318 18 2.95 4020 .75 74C04 .3515.0 2.95TMM2016 -150 2048 X 8 (150no) 4.95 MCM68764 8192 X 8 (450no) (5.) (24 pin) 39.95 16.0 2.95 4021 .79 74C08 .35
TMM2016-100 2048 X 8 (100no) 6.15 MCM68766 8192 X 8 (350no) (5.) (24 p1nKpwr dn.) 42.95 17.430 2.95 4022 .79 74Cl0 .35HM6116-4 2048 x 8 (200no) (emoo) 4.75 27128 16384 x 8 (300no) (5.) 29.95 18.0 2.95 4023 .29 74C14 .59HM6116 -3 2048 X 8 (150no) (emoo) 4.95

5. " Single 5 V.olt Supply 2hPGM = Program at 21 Volts 18.432 2.95 4024 .65 74C20 .35HM6116-2 2048 X 8 (120no) (emos) 8.95 20.0 2.95 4025 .29 74C30 .35HM6116LP-4 2048 X 8 (200no) (emoo)(LP) 5.95
HM6116LP-3 2048 X 8 (150no) (emoo)(LP) 6.95 22.1184 2.95 4026 1.65 74C32 .39
HM6116LP-2 2048 X 8 (120no) (emoo)(LP) 10.95 EPROM ERASERS 32.0 2.95

4027 .45 74C42 1.29Z-6132 4096 X 8 (300no) (altat) 34.95

gSPECTRONICS
4028 .69 74C48 1.99HM6264 8192 X 8 (150no) (emoo) 49.95

UARTS 4029 .79 74C73 .65
LP =Low Power aotat =auaol-Slatle

CORPORATION 4030 .39 74C74 .65AY3-1014 6.95 4034 1.95 74C76 .80AY5-1013 3.95
DYNAMIC RAMS Intenolty AY3-1015 6.95 4035 .85 74C83 1.95

Timer (uW/Cm') PT1472 9.95 4040 .75 74C85 1.95
TMS4027 4096 X 1 (250no) 1.99 8,000

TR1602 3.95 4041 .75 74C86 .39UPD411 4096 X 1 (300no) 3.00 8,000
2350 9.95 4042 .69 74C89 4.50MM5280 4096 X 1 (300no) 3.00 9,600
2651 8.95 4043 .85 74C90 1.19MK4108 8192 x 1 (200no) 1.95 9,600MM5298 8192 X 1 (250no) 1.85 17,000 IM6402 7.95 4044 .79 74C93 1.75

4116-300 16384 X 1 (300no) 8/11 .75 17,000 IM6403 8.95 4046 .85 74C95 .99
4116-250 16384 x 1 (250no) 8/7 .95 INS8250 10.95 4047 .95 74Cl07 .8114116-200 16384 X 1 (200nl) 8/12 .95 GENERATORS 4049 .35 74C150 5.754116-150 16384 x 1 (150no) 8/14 .95

BIT-RATE 4050 .35 74C151 2.254116-120 16384 x 1 (120no) 8/29.95
MC14411 11.95 4051 .79 74C154 3.252118 16384 X 1 (150no) (5.) 4.95

MK4332 32768 xl (200no) 9.95 BR1941 11.95 4053 .79 74C157 1.75
4164-200 65536 X 1 (200no) (5.) 5.95 4702 12.95 4060 .89 74C160 1.19
4164·150 65536 xl (150nl) (5.) 6.95 COM5016 16.95 4066 .39 74C161 1.19
MCM6665 65536 xl (200no) (5.) 8.95 COM8116 10.95 4068 .39 74C162 1.19TMS4164-15 65536 xl (150no) (5.) 8.95 MM5307 10.95 4069 .29 74C163 1.19

5V =olngle 5 .olt lupply FUNCTION 4070 .35 74C164 1.39
MC4024 3.95 4071 .29 74C165 2.00

6800 6500 8000 Z-80
LM566 1.49 4072 .29 74C173 .79
XR2206 3.75 4073 .29 74C174 1.19

68000 49.95 1 MHZ 8035 5.95 8202 24.95 2.5 Mhz 8038 3.95 4075 .29 74C175 1.19
6800 2.95 6502 4.95 8039 5.95 8203 39.95 4076 .79 74C192 1.496802 7.95 6504 6.95 INS-8060 17.95 8205 3.50 Z80 -CPU 3.95

6505 8.95 4078 .29 74C193 1.496803 19.95 INS-8013 49.95 8212 1.80 Z80-CTC 3.95 MISC.6507 9.95 4081 .29 74C195 1.396808 13.90
6520 4.35

8080 3.95 8214 3.85 Z80-DART 10.95
74C2006809E 14.95 8085 4.95 Z80-DMA 14.95 UPD7201 29.95 4082 .29 5.75

11.95 6522 6.95 8085A-2 11.95 8216 1.75 TMS99532 29.95 4085 .95 74C221 1.756809
6810 2.95 6532 9.95 8088 24.95 8224 2.25 Z80-PIO 3.95 ULN2003 2.49 4086 .95 74C244 2.25
6820 4.35 6545 22.50 8087 CALL 8226 1.80 Z80-SIO/0 11 .~5 3242 . 7.95 74C373 2.4511 .85 8228 3.49 4093 .496821 2.95 6551 8088 29.95 Z80-SIO/l 11.95 3341 4.952MHZ 8237 19.95 4098 2.49 74C374 2.456828 14.95 6502A 6.35 8089 89.95 Z80-SIO/2 11.95 MC3470 4.95 4099 1.95 74C901 .396840 12.95 6522A 9.95 8155 6.95 8237 -5 21.95 Z80-SIO/9 11.95 MC3480 9.006843 34.95 6532A 11.95 8155-2 7.95 8238 4.49

4.0 Mhz llC90 13.95 14409 12.95 74C902 .85
6844 25.95 6545A 27.95 8156 6.95 8243 4.45 95H90 7.95 14410 12.95 74C903 .85
6845 14.95 6551A 11.95 8185 29.95 8250 10.95 Z80A-CPU 4.49 2513-001 UP 9.95 14411 11.95 74C905 10.956847 11.95 3MHZ 8185-2 39.95 8251 4.49 Z80A-CTC 4.95 2513 -002 LOW 9.95 14412 12.95 74C906 .956850 3.25 6502B 9.95 8741 29.95 8253 6.95 Z80A-DART 9.95 14419 7.95 74C907 1.006852 5.75 8748 24.95 8253-5 7.95 Z80A-DMA 12.95 14433 14.95 74C908 2.006860 7.95 8755 24.95 8255 4.49
6875 6.95 DISC 8255-5 5.25 Z80A-PIO 4.49 CLOCK 4502 .95 74C909 2.75
6880 2.25 CONTROLLERS 8257 7.95 Z80A-SIO/0 12.95 CIRCUITS 4503 .65 74C910 9.95
6883 22.95 1771 16.95 CRT 8257-5 8.95 Z80A-SIO/l 12.95 4508 1.95 74C911 8.9568047 24.95 1791 24.95 CONTROLLERS 8259 6.90 Z80A-SIO/2 12.95

MM5314 4.95
4510 .85 74C912 8.95MM5369 3.9568488 19.95 1793 26.95 6845 14.95 8259-5 7.50 Z80A-SIO/9 12.95 MM5375 4511 .85 74C914 1.956800 =lMHZ 1795 29.95 68B45 19.96 8271 79.95 4.95

1797 49.95 8272 39.95 6.0 Mhz MM58167 12.95 4512 .85 74C915 1.1968BOO 10.95 HD46505SP 15.952791 54.95 8275 29.95 Z80B-CPU 9.95 MM58174 11.95 4514 1.25 74C918 2.7568B02 22.25 6847 11.952793 54.95
MC1372 6.95 8279 8.95 Z80B-CTC 12.95 MSM5832 3.95 4515 1.79 74C920 17.9568B09E 29.95 2795 59.95 8279-5 10.00 4516 1.55 74C921 15.9568B09 29.95 2797 59.95 68047 24.95 8282 6.50 Z80B-PIO 12.95

4518 .89 74C922 4.4968Bl0 6.95 6843 34 .95 8275 29.95 8283 6.50 Z80B-DART 19.95
74C92368B21 6.95 8272 39.95 7220 99.95 8284 5.50 Z80B-SIO/2 39.95 4519 .39 4.95

68B40 19.95 UPD765 39.95 CRT5027 19.95 8286 6.50 ZILOG
4520 .79 74C925 5.95MB8876 29.9568B45 19.95 MB8877 34.95 CRT5037 24.95 8287 6.50 4522 1.25 74C926 7.95

68B50 5.95 1691 17.95 TMS9918A 39.95 8288 25.00 Z6132 34.95 4526 1.25 74C928 7.95
68BOO=2 MHZ 2143 18.95 DP8350 49.95 8289 49.95 Z8671 39.95 4527 1.95 74C929 19.95
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7415173 
7413174 
741.3175 
7415151 
7416189 
741$190 
7415191 
7415192 
74LS193 
741S194 
7415195 
7413196 
7415197 
741S221 
71LS240 
7415241 
7115242 
7415243 
7415244 
7415245 
74LS247 
7415246 
7416249 
7415251 
7413253 
7413257 
741$256 
7415259 
7415260 
7415266 
74LS273 
7415275 
7415279 
7415280 
74LS263 
741S290 
7415293 
7415295 
7415296 
7415299 
741 6323 
7413324 
7415352 
7415353 
7415363 
7415364 
7415365 
7415366 
7415367 
7418368 
7415373 
7415374 
7115375 
741 6377 
741. 5375 
7415379 
7415385 
7415386 
7415390 
74L5393 
7415395 
7415399 
741S424 
741 S447 
7415490 
7418624 
7415640 
7415645 
7415668 
7415669 
7415670 
7415674 
7416682 
7415683 
7415694 
74L $665 
74L5688 
741 S689 
811595 
811.696 

.69 
55 
55 

2 15 

8.95 
89 

.69 
79 

.79 
69 
69 
79 
79 
89 
9$ 
to 
99 
99 

1.21 
1.49 

.7S 

.99 

.99 

.59 

.59 

.59 

.S9 
2.75 

.S9 

.55 
1.49 
3.35 
.49 

1.91 
69 
.81 
.61 
.99 
.s9 

1.75 
3.50 
1.76 
1.29 
1.29 
1.35 
1.95 
.49 
.49 
.45 
.45 

1.39 
1.31 
.9s 

1.89 
1.19 
1.39 
3.90 

.4S 
1.19 
1.19 
1.19 
1.49 
2.95 

.93 
1.95 
3.99 
2.20 
2.20 
1.69 
1.99 
1.49 

14.95 
3.20 
3.20 
3.20 
3.20 
2.40 
3.20 
1.49 
1.49 

811597 1.49 
811598 1.49 
25152521 2.50 
25152569 4.25 

rCONNECTOR, 
RS232 Male 2 SO 

RS232 Fmal+ 3.25 
RS232 Hood 1.25 

61.100 ST 3.95 

r EXAR 
XR 2206 3.75 
XR 2207 3.75 
XR 2208 3.75 
XR 2211 5.25 

`R 2240 3.25 

1295 
2.95 
395 
5 S9 

15.9N 

1.00 
250 
3.95 
9.95 

75 
1.50 
1.95 

CENTRONICS' 
IDCEN36 

Cad* Ca+ 36 Pin Male 8 95 
IDCEN36 F 

Ribbon Cabl 36 Pin Female 8 95 
CEN36 
Soldes Cup 36 Pin Male 7.95, 

795 
220 
220 
220 

.9S 
95 
95 
95 
79 

245 
19.95 
1995 

1 95 
1 90 
I 90 
689 
6 95 
2 45 
245' 
795 
I 95 
298 
495 
495 
4 95 

15 25 
295 
2.95. 

2. 
5.25 
5.95 
1.93 
2.95J 

1M340(94v 7100) 111565 .99 lM1558H 3.10 CA 3023 2 75 CA 3052 
184346 99 111566 1.49 LM1800 2.37 CA 3039 1 29 CA 3083 
1.1.1350K 4.95 114567 89 1.111812 8.25 CA 3046 1 25 CA 3086 
1543501 4 60 NE570 3.95 1111630 3.50 CA 3059 2.90 CA 3089 
1.11358 69 NE571 2.9S 1111571 5.49 CA 3060 290 CA 3096 
1M359 1.79 NE590 2.50 LM1572 5.49 CA 3045 1.75 CA 3130 
LM376 3.75 NE592 2.75 LM11177 3.25 CA 3050 1.10 CA 3140 
114377 1.9S 111709 59 LM1689 1.95 CA 3081 1.65 CA 3146 
LM378 2.S0 114710 75 1111896 1.75 CA 3160 1.19 
184379 4.50 LM711 79 ULN2003 2.49 
184380 89 111723 49 1582877 2 05 
LM380N-S 1 10 184723H .55 1562876 2 25 
114381 1.60 1M733 98 1M2900 85 11494 420 75365 1.95 

160 111741 35 1842901 100 11496 16S 75450 59 
1 95 1M741N14 35 1143900 59 11497 3.25 75451 .39 
1 95 1M741H 40 LM3905 1.25 75107 1.49 75452 .39 

89 114747 .69 1643909 .95 75110 1.95 75453 .39 
1 40 156748 59 1143911 2.25 75150 1.95 75454 .39 
1 35 1141014 1.19 1143911 3.95 75154 1.95 75491 79 
195 1141303 1.95 LM3915 3.95 75188 1.25 75492 79 

69 L141310 149 1113916 3.95 75189 125 75493 .89 
1 29 MC1330 1.69 MC4024 3.95 75494 89 
460 MC1349 179 MC4044 4.50 
5.00 MC1350 1.19 RC4136 1.25 BI FET 2.95 MC1358 1.69 RC4151 3.95 

34 MC1372 6.95 1584250 1.75 71071 .79 T1.084 2.19 
NE556 .65 1611414 1.59 LM4500 3.25 T1072 1.19 LF347 2.19 
NE558 1.50 LM1458 59 RC4558 .59 11074 2.19 LF351 .60 
NES61 24.95 LM1488 69 11413060 1.29 11081 .79 LF353 100 
NE564 2.95 1111489 69 1M13600 1.49 11082 1.19 15355 1.10 

LM1496 85 LM13700 1.49 11083 1.19 LF356 1.10 
T TO-220 K TO-3 LF357 140 

100up 
.09 
.15 
.1S 
.09 

2114 450 Ns 8$995 2114 250xs 8/$1095 
r 74LS00 

741500 24 
741501 .2S 
741502 25 
741503 25 
741504 24 
74LS05 25 
741 SOS 28 
74LS09 .29 
741.510 .25 
741511 .35 
741512 .35 
741.513 .45 
741.514 .59 
741515 .35 
741520 25 
741.521 .29 
74LS22 .25 
74LS26 29 
741.527 .29 
711626 .35 
741530 25 
74LS32 .29 
74LS33 .55 
74LS37 .35 
741 S34 35 
741S40 25 
74LS42 49 
74LS47 .7S 
711.546 .75 
741549 7S 
74LSS1 25 
74LS54 .29 
74LS55 .29 
74 L S63 1.25 
741673 39 
741S74 .35 
711575 .39 
74LS76 .39 
741378 .49 
741683 60 
71L585 69 
741.566 39 
74LS90 .5S 
741591 .89 
741592 .55 
741.593 .55 
741.595 .75 
74L596 .89 
741.5107 39 
741.5109 .39 
741.5112 39 
74LS113 .39 
7418114 39 
741.5122 .45 
741.8123 79 
7415124 2.90 
74LS125 49 
741.5126 49 
7413132 59 
71LS133 .59 
741 S136 39 
741S137 99 
7415136 .55 
741.5139 SS 

741 S145 1.20 
74LS147 2.49 
7415148 1.35 
741.6151 .55 
7416153 .55 
74LS151 1.90 
741 $155 69 
741. 6158 69 
741.5157 65 
741.5158 59 
741. S160 69 
7415161 65 
74L£162 69 
741 S163 65 
74L5164 69 
741.5165 95 
7415166 1.9S 
74LS166 1.75 
741.5169 1.7S ' 711. 5170 1.49 

r 

74500 
74502 
74503 
74504 
74505 
74506 
74509 
74510 
74511 
74515 
74520 
74522 
74530 
74532 
74537 
74536 
74540 
74551 
74564 
74565 
74574 
74585 
74586 
745112 
745113 
745114 
745124 

74S00 
.32 745132 1 24 
.35 745133 .45 
.35 745134 .SO 

.35 745135 .89 

.35 745138 .85 

.35 745139 .$5 

.40 745140 .55 

.35 745151 .9S 

.35 745153 .95 

.35 745157 .95 

.35 745158 .9S 

.35 745161 1.95 

.35 745162 1.95 

.40 745163 1.9S 

.$8 745168 3.95 

.55 745169 395 

.35 745174 .95 

.35 745175 95 

.40 745181 3.95 

.40 745182 2.95 
50 745188 1.95 

1.99 745189 6.95 
.S0 745194 1.49 
.SO 745195 1.49 
.SO 745196 1.49 
.55 745197 t 49 

2.75 745201 6.95 

745225 
745240 
745241 
745244 
745251 
74$253 
745257 
745258 
745260 
745273 
745274 
745275 
745280 
745287 
745288 
745289 
745301 
745373 
745374 
74$381 
745387 
745412 
745471 
745472 
745474 
745482 
745570 
745571 

r 
ADC0800 
ADC0804 
ADC0809 
ADC0617 

LOA C0800 

DATA ACQUISITION 
15 55 DAC0808 

3.49 DAC1020 
4 49 DAC1022 
995 MC14081.6 
4.95 MC14081.6 

"INTERFACE 
8726 1.59 
8128 1.69 
8T95 .51 
ST96 
8197 
8198 
DM8131 
DP8304 
DS8833 
DS8635 
O 58836 
055837 
O 56838 

.59 

.19 

.69 
2.9S 
2.29 
225 
1.99 
.99 

1.65 
1.30 

r INTERSIL, 
1C17106 9.95 
1CL7107 
IC17660 
IC16038 
IC M72074 

.C587206 

r- 9000 -1 
9316 
9334 
9368 
9401 
9601 
9602 

`96502 

r LED DISPLAYS 7 
HP 50827750 .43" 
MAN 72 .3" 
MAN 74 .3" 
FND357 (359) .37S 
FNO500 (503) .S" 
FN(3507 (510) .S" 

-311 447 .270" ;IL 

CC 1.291, 

CA .99 
CC .991 
CC 1.251 
CC 1.49 
CA 1.49 

HEX W /LOGIC 9.95 

MostciCord 

- 

VOLTAGE 
REGULATORS 

75051 .7S 7905T 85 
78M05C .35 79081 55 
75061 .75 79121 .93 
75121 .75 79151 .99 
761ST .7S 79241 .99 
76241 .75 

7905K 1.49 
7505K 1.39 7912K 1.49 
7512K 1.39 7915K 1.49 
7515K 1.39 7924K 1.49 
7524K 1 39 79105 79 
76105 69 79112 79 
76112 69 79115 791 
75115 69 LM323K 4 95 
78H05K 9 95 U476540 1.95 
78H 12K 995 

C. T 10.220 K 10.3 ' L TO-92 J 

r 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 

'7413 
7414 
7416 
7417 
7420 
7421 
7425 
7427 
7430 
7432 
7437 
7438 
7442 
7445 
7446 
7447 
7446 
7451 
7473 
7474 
7475 
7476 
7482 
7483 
7485 
7486 
7489 
7490 
7492 
7493 
7195 
7497 
74100 
74107 
74109 
74116 
74121 

iI1122 

7400 
.19 74123 
.19 74125 
.19 74126 
.19 74132 
.19 74136 
25 74143 
29 74145 
29 74147 
24 74148 

.19 74150 

.19 74151 

.25 74153 

.35 74154 
.49 74155 
.25 74157 
.25 74159 
.19 74160 
.35 74161 
29 74163 
.29 74164 
.19 74165 
.29 74166 
.29 74167 
.29 74170 
.49 74173 
69 74174 
.69 74175 
.69 74177 
69 74151 

.23 74174 

.34 7418S 

.33 74191 

.45 74192 

.35 74193 

.95 74194 

.50 74195 

.59 74197 

.3S 74198 
2.1S 74221 

.35 74246 

.SO 74247 
.3S 74259 
.55 74273 

2.75 74276 
1.75 74279 

.30 74366 

.45 74367 
1.55 74366 

29 74393 
45 

.49 

.45 

.4S 

.4s 

.SO 

4.95 
.so 

1.75 
1.20 
1.36 
.S6 

.55 
1.21 

.76 

.65 
1.65 
.6S 
.69 
.6f 
.63 
.66 

1.00 
2.96 
1.65 

.75 

.M 

.89 

.76 
2.251 

2.00 
2.00 
1.1s 
.79 
.79 
.SS 
.8S 
.75 

1.35 
1.35 
1.35 
1.25 
2.25 
1.95 
1.25 

.75 

.65 

.6s 

.6S 
1.3S 

r SOUND CHIPS 
76477 3 95 AY3.11910 12 95 
76464 5 95 453.8912 12 95 

`6469 8 95 MC3340 1 44 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP - $14.95 

Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes 

TTL - 74/74LS and 74F 
* CMOS 

Voltage Regulators 
Memory - RAM. ROM. EPROM 
CPU's - 6800. 6500. Z80. 8080. 
8085. 8086'8 

+ MPU support & interface - 
L 6800. 6500. Z80. 8200. etc. 

FEDERAL EXPRESS 

SERVICES AVAILABLE! 

r 

114301 34 
1M301H 79 
1.11307 45 
LM308 69 
LM306H 1.15 
LM309H 1.95 
LM309K 1 25 
LM310 1 75 
114311 64 
LM311H 89 
L1131214 1.75 
11A1317K 3 95 
LM317T I 19 
LM318 149 
LM318H 1.59 
LM319H 1.90 
114319 1 25 
1.11320 (aa4 7900) 
114322 1 65 
L1.1323K 4.9S 
LM324 59 
1M329 65 
LM331 3 95 
114334 1.19 
114335 140 
1M336 1.75 
114337K 3.95 
111337T 1.95 
LM338K 6.95 
LM339 .99 

LINEAR RCA 

TI 

165 
155 

80 
299 
349 
130 
115 
1 85 

111382 
11.1383 
L 14384 
LM386 
114387 
11.1389 
LM390 
11.1392 
LM393 
LM394H 
LM399H 
NES31 
NESSS 

H TO-5 CAN 

r LED LAMPS 
JUMBO RED 
JUMBO GREEN 
JUMBO YELLOW 

`LED MOUNTING HARDWARE 

1 99 
10 

.18 

.15 

.10 

BYPASS CAPS 
.01 OF DISC 100 6.00 
.01 OF MONOLITHIC 100 12.00 
.1 OF DISC 100.8.00 
1 OF MONOLITHIC 100 /15.00 

DIP 
SWITCHES 

4 POSITION 55 
5 POSITION 90 
6 POSITION .90 
7 POSITION .95 
8 POSITION .95 

ALL MERCHANDISE 1000 /o 

Copyright 1984 JDR M,uoWncatt 

GUARANTEED 

CIRCLE 49 ON FREE INFORMATION CARD 113 

VOLTAGE
74L500 .24 74 L5173 .69 74500 .32 745132 1.24 745225 7.95 REGULATORS 7400 .19 74123 .49
74L501 .25 74L5174 .55 74502 .35 745133 .45 745240 2.20 7401 .19 74125 .45
74L502 .25 74L5175 .55 74503 .35 745134 .50 74S241 2.20 7805T .75 7905T .85 7402 .19 74126 .45
74LS03 .25 74LS181 2.15 74S04 .35 74S135 .89 74S244 2.20 78M05C .35 7908T .85 7403 .19 74132 .45
74LS04 .24 74LS189 8.95 74S05 .35 74S138 .85 74S251 .95 7808T .75 7912T .85 7404 .19 74136 .50
74LS05 .25 74LS190 .89 74S08 .35 74S139 .85 74S253 .95 7812T .75 7915T .85 7405 .25 74143 4.9574S09 .40 74S140 .55 74S257 .9574LS08 .28 74LS191 .89 74510 .35 74S151 .95 74S258 .95 7815T .75 7924T .85 7406 .29 74145 .60
74LS09 .29 74LS192 .79 74S 11 .35 74S153 .95 74S260 .79 7824T .75 7905K 1.49 7407 .29 74147 1.75
74LS10 .25 74LS193 .79 74S15 .35 74S157 .95 74S273 2.45 7805K 1.39 7912K 1.49 7408 .24 74148 1.20
74LSll .35 74LS194 .69 74S20 .35 74S158 .95 74S274 19.95 7812K 1.39 7915K 1.49 7409 .19 74150 1.35
74LS12 .35 74LS195 .69 74S22 .35 74S161 1.95 745275 19.95 7815K 1.39 7924K 1.49 7410 .19 74151 .55
74LS13 .45 74LS196 .79 74S30 .35 74S162 1.95 74S280 1.95 7824K 1.39 79L05 .79 7411 .25 74153 .55
74L514 .59 74LS197 .79 74S32 .40 74S163 1.95 745287 1.90 78L05 .69 79L12 .79 7413 .35 74154 1.25
74L515 .35 74LS221 .89 74S37 .88 74S168 3.95 745288 1.90 78L12 .69 79L15 .79 7414 .49 74155 .75
74L520 .25 74LS240 .95 74S38 .85 74S169 3.95 74S289 6.89 78L15 .69 7416 .25 74157 .55
74LS21 .29 74LS241 .99 74S40 .35 74S174 .95 74S301 6.95 LM323K 4.95 7417 .25 74159 1.65
74L522 .25 74L5242 .99 74S51 .35 74S175 .95 74S373 2.45 78H05K 9.95 UA78S40 1.95 7420 .19 74160 .85
74LS26 .29 74LS243 .99 74S64 .40 74S 161 3.95 745374 2.45 78H12K 9.95 7421 .35 74161 .6974S65 .40 74S162 2.95 74S381 7.9574LS27 .29 74LS244 1.29 74S74 .50 74S168 1.95 745367 1.95 C, T =TO-220 K =TO-3 7425 .29 74163 .69
74LS26 .35 74LS245 1.49 74S85 1.99 74S 189 6.95 745412 2.98 L =TO-92 7427 .29 74164 .85
74LS30 .25 74LS247 .75 74S86 .50 74S194 1.49 74S471 4.95 7430 .19 74165 .85
74LS32 .29 74LS248 .99 74S112 .50 74S195 1.49 74S472 4.95 7432 .29 74168 1.00
74LS33 .55 74LS249 .99 74S113 .50 74S196 1.49 74S 474 4.95 SOUN 'OCHIPS 7437 .29 74167 2.95
74LS37 .35 74LS251 .59 74S114 .55 74S197 1.49 74S482 15.25 3.95 AY3-8910 7438 .29 74170 1.65
74LS38 .35 74LS253 .59 74S124 2.75 74S201 6.95 74S570 2.95 5.95 AY3-8912 7442 .49 74173 .75
74LS40 .25 74LS257 .59 74S571 2.95 8.95 MC3340 7445 .69 74174 .89
74LS42 .49 74LS258 .59 7446 .69 74175 .89
74LS47 .75 74L5259 2.75

DATA ACQUISITION MICROCOMPUTER 7447 .69 74177 .75
74LS48 .75 74LS260 .59 7448 .69 74181 2.25
74LS49 .75 74LS266 .55 15.55 DAC0808 HARDWARE HANDBOOK 7451 .23 74184 2.00
74LS51 .25 74LS273 1.49 3.49 DAC1020 FROM ELCOMP - $14.95 7473 .34 74185 2.00
74LS54 .29 74LS275 3.35 4.49 DAC1022 7474 ' .33 74191 1.15
74LS55 .29 74LS279 .49 9.95 MC1408L6 Over 800 pages of manufact urers data 7475 .45 74192 .79
74LS63 1.25 74L5280 1.98 4.95 MC1408L8 sheets on most'commonty used IC's. 7476 .35 74193 .79
74LS73 .39 74LS283 .89 Inc ludes : 7482 .95 74194 .85
74LS74 .35 74LS290 .89 7483 .50 74195 .85
74LS75 .39 74LS293 .89 * TTL - 74/74LS and 74F 7485 .59 74197 .75
74LS76 .39 74LS295 .99

IDCEN36 * CMOS 7486 .35 74198 1.35
74LS78 .49 74LS298 .89 Ribbon Cable 36 Pin Male * Voltage Regu lators 7489 2.15 74221 1.35
74LS83 .60 74LS299 1.75

IDCEN36/F * Memory - RAM, ROM, EPROM 7490 .35 74246 1.35
74L585 .69 74LS323 3.50 7492 .50 74247 1.25
74LS86 .39 74LS324 1.75 Ribbon Cable 36 Pin Female * CPU's - 6800. 6500. Z80, 8080. 7493 .35 74259 2.25
74L590 .55 74L5352 1.29 CEN36 8085. 8086/8 7495 .55 74273 1.95
74L591 .89 74LS353 1.29 Solder Cup * MPU support & interface - 7497 2.75 74276 1.25
74LS92 .55 74LS363 · 1.35 6800. 6500, Z80. 8200, etc . 74100 1.75 74279 .75
74LS93 .55 74LS364 1.95 74107 .30 74366 .65
74L595 .75 74LS365 .49 74109 .45 74367 .65
74LS96 .89 74LS366 .49 74116 1.55 74368 .65
74LS107 .39 74L5367 .45 74121 .29 74393 1.35
74LS109 .39 74L5368 .45 74122 .45
74L5112 .39 74LS373 1.39
74L5113 .39 74LS374 1.39
74L5114 .39 74L5375 .95 RCA74LS122 .45 74LS377 1.39
74LS123 .79 74LS378 1.18 LM301 .34 LM340(see 78(0) LM565 .99 LM1558H 3.10 CA 3023 2.75 CA 3082
74LS124 2.90 74LS379 1.35 LM301H .79 LM348 .99 LM566 1.49 LM1800 2.37 CA 3039 1.29 CA 3083
74LS125 .49 74LS385 3.90 LM307 .45 LM350K 4.95 LM567 .89 LM1812 8.25 CA 3046 1.25 CA 3086
74LS126 .49 74LS386 .45 LM308 .69 LM350T 4.60 NE570 3.95 LM1830 3.50 CA 3059 2.90 CA 3089
74LS132 .59 74LS390 1.19 LM308H 1.15 LM358 .69 NE571 2.95 LM1871 5.49 CA 3060 2.90 CA 3096

74LS133 .59 74LS393 1.19 LM309H 1.95 LM359 1.79 NE590 2.50 LM1872 5.49 CA 3065 1.75 CA 3130

74LS136 .39 74LS395 1.19 LM309K 1.25 LM376 3.75 NE592 2.75 LM1877 3.25 CA 3080 1.10 CA 3140

74LS137 .99 74LS399 1.49 LM310 1.75 LM377 1.95 LM709 .59 LM1889 1.95 CA 3081 1.65 CA 3146
LM311 .64 LM378 2.50 LM710 .75 LM1896 1.75 CA 3160 1.19

74LS138 .55 74LS424 2.95 LM311H .89 LM379 4.50 LM711 .79 ULN2003 2.4974LS139 .55 74LS447 .95 LM312H 1.75 LM380 .89 LM723 .49 LM2877 2.05 TI74LS145 1.20 74LS490 1.95 LM317K 3.95 LM380N-8 1.10 LM723H .55 LM2878 2.25
74LS147 2.49 74LS624 3.99 LM317T 1.19 LM381 1.60 LM733 .98 LM2900 .85 TL494 4.20 75365
74L5148 1.35 74LS640 2.20 LM318 1.49 LM382 1.60 LM741 .35 LM2901 1.00 TL496 1.65 75450
74L5151 .55 74L5645 2.20 LM318H 1.59 LM383 1.95 LM741N-14 .35 LM3900 .59 TL497 3.25 75451
74L5153 .55 74LS668 1.69 LM319H 1.90 LM384 1.95 LM741H .40 LM3905 1.25 75107 1.49 75452
74LS154 1.90 74LS669 1.89 LM319 1.25 LM386 .89 LM747 .69 LM3909 .98 75110 1.95 75453
74LS155 .69 74LS670 1.49 LM320(see 7900) LM387 1.40 LM748 .59 LM3911 2.25 75150 1.95 75454
74LS156 .69 74LS674 14.95 LM322 1.65 LM389 1.35 LM1014 1.19 LM3914 3.95 75154 1.95 75491
74LS157 .65 74LS682 3.20 LM323K 4.95 LM390 1.95 LM1303 1.95 LM3915 3.95 75188 1.25 75492

74LS158 .59 74LS683 3.20 LM324 .59 LM392 .69 LM1310 1.49 LM3916 3.95 75189 1.25 75493

74LS160 .69 74LS684 3.20 LM329 .65 'LM393 1.29 MC1330 1.69 MC4024 3.95 75494 .89
LM331 3.95 LM394H 4.60 MC1349 1.89 MC4044 4.50

74LS161 .65 74LS685 . 3.20 LM334 1.19 LM399H 5.00 MC1350 1.19 RC4136 1.25 BI FET74LS162 .69 74LS688 2.40 LM335 1.40 NE531 2.95 MC1358 1.69 RC4151 3.95
74LS163 .65 74LS689 3.20 LM336 1.75 NE555 .34 MC1372 6.95 LM4250 1.75 TL071 .79 TL084
74LS164 .69 81LS95 1.49 LM337K 3.95 NE556 .65 LM1414 1.59 LM4500 3.25 TL072 1.19 LF347
74LS165 .95 81LS96 1.49 LM337T 1.95 NE558 1.50 LM1458 .59 RC4558 .69 TL074 2.19 LF351
74LS166 1.95 61LS97 1.49 LM338K 6.95 NE561 24.95 LM1488 .69 LM13080 1.29 TL081 .79 LF353
74LS168 1.75 61LS98 1.49 LM339 .99 NE564 2.95 LM1489 .69 LM13600 1.49 TL082 1.19 LF355
74LS169 1.75 25LS2521 2.80 LM1496 .85 LM13700 1.49 TL083 1.19 LF356
74L5170 1.49 25LS2569 4.25 H =TO-5 CAN T =TO-220 K =TO-3 LF357 1.40

LED DISPLAYS LED LAMPS BYPASS CAPS' DIP
HP 5082-7760 .43" CC 1-99 .01 UF DISC 100/6.00 SWITCHES
MAN 72 .3" CA .10

.01 UF MONOLITHIC 100/12.00 4 POSITION .85
MAN 74 .3" CC .18 5 POSITION .90
FND-357 (359) .375" CC .18 .1 UF DISC 100/8.00 6 POSITION .90
FND-500 (503) .5" CC .10 .1 UF MONOLITHIC 100/15.00 7 POSITION .95
FND-507 (510) .5" CA 1.49 8 POSITION .95 :5::
TIL-311 4.7 .270" HEX W/LOGIC 9.95 »

:IJ
0
I

CDco
-1>0
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CABINET #2 $79.00 
COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD. FUSE & STANDARD 
POWER CONNECTOR 
DIMENSIONS: 111/2 x 5% x 3'56" 
+5V @ 1 AMP, +12V @ 1.5 AMP 
FITS STANDARD 51/4" DRIVES 
PLEASE SPECIFY 
GRAY OR TAN I 

495 
6 95 
795 
495 
2.95 
4.954 

35 

1.25 
1 50 

.394 

4.25 
1.75 
1.25 
1.25 
2.75 
1.25 
1.00 
1.75A 

114 

CABINETS FOR 51/4" DISK DRIVES 
CABINET #1 $29.95 

* DIMENSIONS 8?s x 5'Y+e x 314" 
* COLOR MATCHES APPLE 
* FITS STANDARD 5':" DRIVES, 

INCL SHUGART 
* INCLUDES MOUNTING * 

HARDWARE AND FEET 

NOTE: Pleas* Include sulticlenl amount for 
shlpping on above Items. 

* 

rTRANSISTORC 
2N911 50 MPS3706 15 

54PS918 25 2143772 1.95 

2142102 .75 2143903 .25 
2N221S 50 2143904 .10 

2N2211A SO 2N3906 10 

,2N2219 SO 2144122 25 

,2N2219A 50 2144123 25 
2N2222 25 2144249 .25 
N2222 .10 244304 75 

MPß2369 25 2144401 25 
2N2414 .25 2144402 25 
2N2905 .S0 244403 2S 

2N2907 .25 2144857 1.00 
PN2907 125 P144916 25 
2/43053 .79 2/45086 .25 
30S5T .69 P15129 .25 
2N3353 30 P145139 .2S 

2143414 25 2145209 .25 
21435/3 .40 2146028 .35 
2N3S45 40 246043 1.75 
N3165 .23 2146045 1.75 

M1M253/ .25 MPS -A05 25 
IIII82540 .2S MPS -A06 25 
543543 2S MPS -ASS 25 
11143544 .25 TIP29 65 
54P83704 .15 TIP31 .75 

L TIP32 794 

r DISK DRIVES 
TANDON 

TM100-1 FOR IBM, xis DO 229.00 
TM100 -2 - . .FOR IBM) MOD 259.00 

SHUGART 
SA 400L s'' ' (40 TRACK) 88 /OD 199.95 
SA 400 514- (35 TRACK) SS/DD 189.95 

PERTEC 
FD -200 s14- ßs.'00 179.95 
FD -250 5.-os Do 199.95 

MPI 
MP-52 ' . 

f OR IBM) DS DD 249.00 
NOTE Pleas* Inekld Sufficient amount for 

L. shipping on above NaM. 

DIODES 
114751 S.1 vat 4ener .25 
114759 12.0 volt tenet .25 
1144148 (114914) stitching 25/1.00 
1144004 400PIV rectiller 10/1.00 
KßP02 200PIV 1. Samp bridge .45 
KsPO4 

`M48 
400PIV 1. Samp bridge 
Dip. Badge 

SS 
354 

RIBBON CABLE 

CONTACTS 
SINGLE COLOR COLOR CODED 

1' 10' 1' 10' 

10 50 440 83 730 
16 55 480 1.00 880 
20 65 5 70 1.25 11 00 
25 75 660 1.32 11 60 
26 75 660 1 32 11 60 
34 96 860 1.65 14.50 
40 132 11 60 1.92 16.80 
50 1 38 12 10 2 50 22 (X 

rIC SOCKETS1 
1.99 100 

8 pin ST .13 .11 
14 pin ST .15 .12 
16 pin ST .17 .13 
14 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
24 pin ST .40 .32 
40 pin ST .49 .39 
64 pin ST 4.25 call 

ST SOLDERTAIL 
8 pin WW .S9 .49 

14 p1n WW .69 .52 
16 pin WW .59 .54 
14 pin WW .99 90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.49 1.49 
40 pin WW 1.99 1.90 

WW WIREWRAP 
16 pin ZIF 5.95 call 
24 pin ZIF 7.95 can 
26 pin ZIF 8.95 call 

ZIF TEXTOOL 
(Zero Inaertlon Force) 

EDGE -CARD 
CONNECTORS 

S -100 ST 
S.100 WW 
72 pin ST 
72 pin WW 
50 pin ST 
44 pin ST 
44 pIn WW 

NEW UN -USED 
MUFFIN FANS 

4.64' Sauare 
3.125 Sauare 

HEAT SINKS 

1495 
14 95 

TO.3 style 95 
TO -220 style 

SWITCHES 
SPOT minl-toggle 
DPOT minl-toggle 

.PST mini-pushbutlon 

rOPTO-ISOLATORS7 
4N26 
4N27 
4N28 
4N33 
4435 
4N37 
MCT-2 

CT-6 

1.00 
1.10 

.69 
1.75 
1.25 
1.25 
1.00 
1.50 

MCA -7 
MCA -255 
IL -1 
ILA -30 
ILO -74 
H1105 
TIL -111 
TIL -113 

RESISTORS 
WATT 5 °0 CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 

100 PCS. SAME VALUE 
`000 PCS. SAME VALUE 

025 
02 
015 

OUR BUYER BLEW IT... 
& BOUGHT TOO MANY OF THESE! 

4116 250Nß 8/7.95 
D- SUBMINIATURE 

DESCRIPTION 
SOLDER CUP RIGHT ANGLE 

PC SOLDER 
IOC 

RIBBON CABLE HOODS 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 
ORDER BY DBxxP DBxxS DBXxPR DBxxSR IDBxxP IDBxxS HOOD -B HOOD 

CONTACTS 9 
15 

25 
37 
Sn 

208 
269 
2.50 
480 
AM 

266 
363 
325 
7 11 

4 24 

165 
220 
300 
483 
-- 

2.18 
3.03 
4.42 
6.19 - 

337 
4.70 
623 
922 
-- 

369 
513 
684 

10.08 - 

- - 
125 - - 

1.60 
1.60 
1.25 

2.95 
3.50 

For order instil ctOns see -IDC Connectors" below 

MOUNTING HARDWARE 1.00 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE 

SOLDER HEADER WW HEADER RIGHT ANGLE 
WW HEADER 

RIBBON 
HEADER SOCKET 

RIBBON 
HEADER 

RIBBON 
EDGE CARD 

ORDER BY IDHxxS IDHxxSR IDHxxW IDHxXWR IDMxx IDMxx IDExx 

CONTACTS 10 

20 
26 
34 
40 
50 

82 
1.29 
1.68 

220 
2.58 
324 

85 
135 
1.76 

2.31 

2 72 
119 

1.86 
2.98 
3.84 
4.50 
5 28 
661 

206 
3 28 
4 22 
4 45 
4.80 
7'ì(l 

1.15 

1.86 

2 43 

3 15 

3 73 
465 

- 
5.50 
6.25 
700 
7.50 
850 

225 
2.36 
2.65 
325 
3.80 
474 

ORDERING INSTRUCTIONS: Insert the number of contacts In the position marked "xx" of the 'order by part number listed EzanpN: A 10 pin nght angle solder style 
header would be IDHIOSR 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

800 -538 -5000 800- 662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

VISIT OUR RETAIL STORE 
HOURS M-W-F. 9-5 T-Th.. 9-9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Minimum order 510 For shipping and handling ,nclu0e 
52 SO for UPS Ground and 53 SO lot UPS Air Orders over I lb and 
foreign orders may require additional shipping charges -- please 
contact ow sales department lot the amounl CA residents must 
include 6 sales la. Bay Area and LA residents include 6 . Prices 
sublecl to change without nolc We are noI responsible IO. 

typogrphical mews We reserve the r.9nl to hind quanttl.es and to 
subsldule manufacturer All merchandise Ina:14 l lo pilot sate 
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DISK DRIVES
TANDON

2N8 18 .50 MPS3706 .15 TM100-1 5\\"' (FOR IBM) SS/DD

MPS818 .25 2N3772 1.85 TM100-2 5\\"' (FOR IBM) DS/DD
2N2102 .75 2N3803 .25 SHUGART2N2218 .50 2N3804 .10
2N2218... .50 2N3806 .10 SA 400L 5\\"' (40 TRACK) SS/DD
2N2218 .50 2N4122 .25 SA 400 5\\"' (35 TRACK) SS/DD2N2218... .50 2N4123 .25
2N2222 .25 2N4248 .25 PERTEC
PN2222 .10 2N4304 .75

FD-200 5\\"' SS/DDMPS2368 .25 2N4401 .25
2N2484 .25 2N4402 .25 FD-250 5\\ " DS/DD
2N2805 .50 2N4403 .25
2N28 07 .25 2N4657 1.00 MPI
PN2907 .125 PN48 16 .25 MP-52 5\\" (FOR IBM) DS/DD
2N3055 .79 2N5066 .25
3055T .68 PN5129 .25 NOTE: Plea .. Include lufflclent amount lor
2N3383 .30 PN5139 .25 Ihlpplng on above Ite ml.
2N3414 .25 2N5209 .25
2N3583 .40 2N6028 .35
2N3585 .40 2N6043 1.75 DIODESPN3565 .25 2N6045 1.75
MPS3638 .25 MPS-...05 .25 5.1 volt zener

MPS3840 .25 MPS- ...06 .25 12.0 vo lt ze ne r

PN3843 .25 MPS· ...55 .25
(1N914) Iw ltchlng
400P IV rec tifier

PN3844 .25 TIP29 .65 200P IV 1.5amp bridge
MPS3704 .15 TIP31 .75 400P IV 1.5amp bridge

T1P32 .79 Dlp·Brldge

CABINET #1 $29.95
* DIMENSIONS 8% x510/16 X 310/16"
* COLOR MATCHES APPLE
* FITS STANDARD 51,4" DRIVES,

INCL. SHUGART
* INCLUDES MOUNTING

HARDWARE AND FEET

CABINET #2 $79.00
* COMPLETE WITH POWER

SUPPLY, SWITCH, LINE
CORD, FUSE & STANDARD
POWER CONNECTOR

* DIMENSIONS: 11112 X 50/4 X 310/16"
* +5V @ 1 AMP , +12V@1.5AMP
* FITS STANDARD 51,4" DRIVES
* PLEASE SPECIFY

GRAY OR TAN

ICSOCKETS
1·99 100
.13 .11
.15 .12
.17 .13
.20 - .18
.29 .27
.30 . .27
.30 .27
.40 .32
.49 .39

64 pin ST 4.25 call
ST = SOLDERT...IL

8 pin WW .59 .49
14 pin WW .69 .52
16 pin WW .69 .58
18 pin WW .99 .90
20 pin WW 1.09 .98
22 pin WW 1.39 1.28
24 pin WW 1.49 1.35
28 pin WW 1.69 1.49
40 pin WW 1.99 1.80

WW = WIREWR...P
16 pin ZIF 5.95 call
24 pin ZIF 7.95 call
28 pin ZIF 8.95 call

ZIF = TEXTOOL
(Zero Inlertlon Force)

EDGE-CARD
CONNECTORS

S-100ST 3.95
5 -100 WW 4.95
72 pin ST 6.95
72 pin WW 7.95
50 pin ST 4.95
44 pin ST 2.95
44 pin WW 4.95

NEW UN-USED .
MUFFIN FANS

4.88" Square 14.95
3.125 " Square 14.95

HEAT SINKS
TO-3 Ityle .95
TO·220 Ityle .35

SWITCHES
SPDT mini-toggle 1.25
DPOT mini- toggle 1.50
SPST mlnl-pulhbutton .38

OPTO-ISOLATORS
4N26 1.00 MCA-7 4.25
4N27 1.10 MCA-255 1.75
4N28 .69 IL-1 1.25
4N33 1.75 ILA-30 1.25
4N35 1.25 ILQ-74 2.75
4N37 1.25 H11C5 1.25
MCT-2 1.00 TIL-111 1.00
MCT-6 1.50 TIL-113 1.75

RESISTORS
11. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS. SAME VALUE .02
1000 PCS. SAME VALUE .015

C/)

Q
z
~
t;
W
-l
W

6
o
<a:
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SOLDER CUP RIGHT ANGL E IDC HOOD S
SINGLE COLOR COLOR CODED DESCRIPTION PC SOLDER . RIBBON CABLE

1' - 10' l ' 10' . MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY

10 .50 4.40 '.83 7.30 ORDER BY DBxxP DBxxS DBxxPR DBxxSR ' jDBxxP IDBxxS HOOD-B HOOD

16 .55 4.80 1.00 8.80 CONTACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 1.60

20 .65 5.70 1.25 11.00 15 2.69 3.63 2.20 3.03 4.70 5.13 1.60

25 .75 6.60 1.32 11.60 25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25

26 .75 6.60 1.32 11.60 37 4.80 7.11 4.83 6.19 9.22 10.08 2.95

34 .98 8.60 1.65 14.50 50 6.06 9.24 3.50

40 1.32 11.60 . 1.92 16.80 For order instructions see "IDC Connectors" below.
50 1.38 12.10 2.50 22.00 MOUNTING HARDWARE, 1.00'

IDC CONNECTORS
DESCRIPTION SOLDER HEADER RIGHT ANGLE WWHEADER RIGHT ANGL E RIBBON RIBBON RIBBON

SOLDER HEADER WWHEADER HEADER SOCKET HEADER EDGE CARD
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx

CONTACTS 10 .82 .85 1.86 2.05 1.15 - 2.25
20 1.29 1.35 2.98 3.28 1.86 5.50 2.38
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" olthe "orde r by" part number listed. Example: A 10 pin right angle solder style
header would be IDH1OSR.
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MICrOMaX 
VIEWMAX -80 

NOW ONLY '1599' 
* 80 Column Card for Apple II+ 
* Video Soft Switch 
* Inverse Video 
* 2 Year Warranty 

VIEWMAX -80e 
NEW '12995 

* 80 Column Card for Apple Ile 
* 64K RAM Expandable to 128K 
64K RAM Upgrade $4760' 

GRAPHMAX '12995 

* Hi Resolution Graphics 
* Printer Card 
* Centronics Parallel Interface 

Graphmax with Color 
& Zoom Options...' 1499: 

19.95 
26.25 
30.75 
45.00 
19.95 
30.75 

24.75 
30.00 
36.754 

FOR APPLE COMPUTER USERS 
r 

JDR Microdevices 
1NOUSAMDS 

SOLD! 

JDR 16K RAM CARD FOR APPLE II+ 
* Expand your 48K Apple to 64K 
* Fully compatible with Apple Language System - Use 

in place of Apple Language card 
* Highest quality card features: gold edge connector, 

sockets for all IC's. 
* 2 YEAR WARRANTY $4495 Kit with Instructions í40.95 

Bare PC Card $14.95 

GET SLIM Ih 1984! 
JDR HALF -HEIGHT DISK DRIVE 

* 35 Track if used with 
Apple Controller 

* 40 Track Controller and DOS 
Available (Call for Price) 

$20995 

AMA SYSTEMS' 
FD -35 DISK DRIVE 

ri 

o - 
$19995 

Shugart Mechanism - 
Made in u S A 
Direct Replacement for 
Apple Disk II 

+ Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed 
electronics with low power 
consumption 
DOS 3 Sand 3 2 compatible 
One Year Warranty 

CONTROLLER CARD 
$69.95 

WSJ 

r 
NASHUA DISKETTES 

51/4" WITH HUB RING 
MD1 SOFT SECTOR. SS&SD 
MD113 SOFT SECTOR. SS/DO 
MD2D SOFT SECTOR. OS/DO 
MD2F SOFT SECTOR. DS/QUAD DENSITY 
MD110 10 SECTOR HARD. SS/SO 
MD2100 10 SECTOR HARD, DS/DD 

IT' WITHOUT HUB RING 
FD1 SOFT SECTOR. SS SD 
FD1D SOFT SECTOR. SS/DD 

ìD2D SOFT SECTOR, DS/DD 

VERBATIM 
DATALIFE 

DISKETTES 
SS DO SOFT SECTOR 

$29.95 
SS DD 10 HARD SECTOR 

$29.95 

51/4" DISKETTE 
FILE 

ATTRACTIVE. FUNCTIONAL 
DISK STORAGE SYSTEM 
75 DISK STORAGE 
CAPACITY 
MOLDED FROM DURABLE 
SMOKED PLASTIC WITH 
FRONT CARRY- 
ING HANDLE 

APPLE COMPATIBLE 
POWER SUPPLY 

* Use To Power Apple - 
Type Systems 

* +5V @ 5A +12V @ 3A 
-5V @ .5A -12V @ .5A 

* Instructions Included 

BMC 
BMX -80 PRINTER 

a 80 CPS Dot Matrix Printer 
* Prints BI- Directional in 40. 80, 

71 or 142 Columns in Normal, 
Double Width or Compressed 
Text. 

* Print Superscript As Well As 
Superb Graphics in Character, 
or Bit Image 

=278 4/NE 
lt 

r 
OTHER ACCESSORIES 

FOR APPLE II 
THUNDERCLOCK $129.95 
a Real -Time Clock Calendar 
a Software Included 
a Mountain Software Compatible 
+ BSR Control Options Available 

RAFT JOYSTICK $39.95 

MONITORS 
BMC MONITOR STAND 

MODEL PA -900 
Your Display WIII 
Tilt 8 Swly*I $29.95 

MONOCHROME 
BMC BM 12AUW GREEN 12 $89.955 
BMC BM 12EUY 18 MHZ AMBER '139.95 
BMC BM 12EUN 18 MHZ HIGH RES GREEN $1115.00 
NEC JB1201M - 20 MHZ GREEN '169.00 
ZENITH ZVM -121 - 15 MHZ GREEN '99.00 

COLOR 
BMC BM- AU9191U COMPOSITE 13 '279.00 ` NO C.O.D. ORDERS PLEASE 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose. CA 95128 

800 -538 -5000 800 -662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

Apple is a trademark of Apple Computer Corporation 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9-5 T -Th., 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS Mlnlmum order 510 rot sn'Pprnp and handling Include 
S2 SO for UPS Ground and 13 SO for UPS Au Orders oar I lb and 
lorer9n orders may re7uu additional sn'Ppng marges - peas. 
r Onlact Our salt* department for the amount CA residents must 
'nclude 6'. sales il Bay Area and LA r esldents include 6 Pores 
ubRcl to Change wdhoul nonce We are not responsible for 
typognphital error. We reserve he right to 101111 quannlles and lo 
substitute mnufacturer All merChnd,s sublecl to poor sale 

Coper'9ni I114 SUR Mrcrodeocs 

CIRCLE 49 ON FREE INFORMATION CARD 115 

+ JDRMlCI'odevices
l"OUSA"OS SOLD'

JDR 16K RAM CARD FOR APPLE 11+
* Expand your 48K Apple to 64K
* Fully compatib le with Apple Language System - Use

in place of Apple Language card
* Highest quality card features: gold edge connector,

sockets for all IC's .
* 2 YEAR WARRANTY $4495Kit with Instructions $40.95

Bare PC Card $14.95

BET SLIM In 18841
JDR HALF-HEIGHT DISK DRIVE

* 35 Track if used with
App le Controller

* 40 Track Controller and DOS
Available (Call for Price)

* Shugart Mechanism ­
Made in U.S.A.

* Direct Replacement for
Apple Disk II

* Compatible with Apple
Co ntroller or other App le
compatible co ntrollers

* Spec ially desig ned
electronics with low power
consumption

* DOS 3.3 and 3.2 compatible
* One Year Warranty

CONTROLLER CARD
$69.95

APPLE COMPATIBLE
POWE SUPPLY

* Use To Power Apple­
Type Systems

* +5V @ 5A +12V @ 3A
-5V @ .5A · -12V @ .5A

* Instruct ions Incl uded

BMC
BMI-IO PRIlIlE

* 80 CPS Dot Matrix Printer
* Prints Bi-Directional in 40, 80,

71 or 142 Columns in Normal,
Double Width or Compressed
Text.

* Print Superscript As Well As
Superb Graphics in Character
or Bit Image

nucrcnnax ,.
VIEWMAX-80
NO W ONL Y $'15995

* 80 Column Ca rd for Apple 11+
* Video Soft Sw itch
* Inve rse Video
* 2 Year Warranty

"ASHUA DISKEnES
5'1,"WITH HUB RING

MD1 SOFT SECTOR, SS/S D • • • ••••• •• 19.95
MD1D SOFT SECTOR, SSIDD • • • • • • • •• 26.25
MD2D SOFT SECTOR, DSID D •••••• • • • 30.75
MD2F SOFT SECTOR. DS/Q UAD DENSITY 45.00
MOHO 10 SECTOR HARD. SS/SD • • • • •• 19.95
MD210D 10 SECTOR HARD . DSIDD • • • • • 30.75

8" WITHOUT HUB RING
FD1 SOFT SECTOR, SS/SD • • • • • • • • • • • 24.75
FD1D SOFT SECTOR, SS/DD ••• • • • ••• 30.00
020 SOFT SECTOR, DSIDD •• •• ••••• 36.75

OTHER ACCESSORIES
FOR APPLE II

THUNDERCLOCK $129.95
* Real-Time Clock Calendar
* Software Included* Mountain Software Compatible
* BSR Control Opt ions Available

VIEWMAX-80e

NEW $12995

* 80 Column Card for Apple lie
* 64K RAM Expandable to 128K
64K RAM Upgrade $4760

GRAPHMAX $12995

* Hi Resolution Graphics
* Printer Card
* Centron ics Parallel Interface

Graphmax with Color
& Zoom Options . . . $14995

VERBATIM
DATALIFE

DISKETTES
SS/DD SOFT SECTOR

$29.95
SS/DD 10 HARD SECTOR

$29.95

5114" DISKETTE
FILE

* ATTRACTIVE, FUNCTIONAL
DISK STORAGE SYSTEM

* 75 DISK STORAGE
CAPACITY .

* MOLDED FROM' DURABLE
SMOKED PLASTIC WITH
FRONT CARRY- $1699
ING HAND LE

moniTORS
BMC MONITOR STAND

MODEL PA-900

Your Display Will $29.95
Till & Swivel

MONOCHROME
BMC BM 12AUW GREEN 12" ... •. •• •• • • • • $89.95
BMC BM 12EUY 18 MHZ AMBER •• • .•••.• $139.95
BMC BM 12EUN 18 MHZ HIGH RES GREEN $115.00
NEC JB1201M - 20 MHZ GREEN ••••• • . • ' $169.00
ZENITti ZV~-121 -15 MHZ GREEN •••••• $99.00

COLOR
BMC BM-AU9191U COMPOSITE 13" • . .• •

s:»
:Do
:J:
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ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

MFJ -1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal 

Gives excellent reception of 50 KHz 
to 30 MHz signals Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BCB. VLF or Ham receiver 

High dynamic rangs RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload Switch be- 
tween two receivers Select auxiliary or 

active antenna. Gain control. ON 
LED. Remote unit. 3x2x4 in Control. 
6x2x5 in. 12 VOC or 110 VAC with 

optional adapter. 
MFJ-1312. $9.95 

s129.1 
Order from MFJ and try it. If not delighted, 

return within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800- 647.1800. 

Charge VISA. MC. Or mail check, money order 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800 - 647 -1800 
Call 601.323.5869 in Miss., outside continental 
USA, tech /order /repair info TELEX 53 -4590 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

CIRCLE 66 ON FREE INFORMATION CARD 
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Wy Elecfrimics 

44414s-.._.---- 
II 

Ì ItI`- --` 
.410 
Nr 

NUMBER ONE IN 
QUALITY 
SERVICE 

AVAILABILITY 
THE WORLD'S MOST 

COMPLETE PROFESSIONAL 
AND HOME ELECTRONICS 
ENTHUSIAST INVENTORY 

' Semiconductors + Memories 
' Microprocessors + Support Circuits 

Microcomputer Systems + Peripherals 
Passive Electronic Components 

' Hand Tools. Wire Wrapping. 
Soldering Equipment + Hardware 

NOW AVAILABLE - FREE 
1983 80 -page catalog 

A complete listing of products 
and specifications 

Call. write or circle the 
inquiry card for your 
free copy today. 

P.O. Box 8000, Westboro, Mass. 01581 
CALL TOLL FREE: 1 -800. 343 -0874 

Mass customers call (617) 366 -0500 

CIRCLE 3 ON FREE INFORMATION CARD 

$ ses $S$$$$$$$$$$$$$$$S$$$$$$$$$S$SS 

I AnN 

EXPt e nm 

1 
, 
, 
, 

120 CPSI 
RS-232 

A superior TTY Replacement 

The G.E."TERMINET 1200" featuring: 
110. 300. & 1200 Baud i 11, 30 & 120 cps) Full KSR & RS -232 -C 10 
Compact, table -top configuration Upper & lower case continuous 

band Made In USA by General Electric 54900 TERMINET 1200. tested. operational 

Vieo 
12" MOTOROLA Monitors 

Model .XM -351 Series These popular monitors 
feature 12' drag CRT ad1 honz bandwidth and 
scan rate up to 80 x 24, isolated power supply. 
115 230 VAC operation. 50 60 Hz 'less' brightness 
and contrast controls Requires composite video 

input (2-wire) Ready for case of your choice Used tested and operational 
Data and schematics included 

12' -composite' input CRT: tented, oper'I 

15- Motorola CRT Monitor. used. good condo. TTL input 

9' ' comnosite' input CRT monitor tested & oper'I 

s44 on 

s49 on 

s39óo 

Computer 
inducts & z1e 617/372 -8637 ,---.¡.. 

Ueripherals ., Sorry No Collect Calls L 
nlimited MasterCard 6 VISA Accepted 

WAREHOUSE 18 Grande St Haverhill Mau 01830 
MAIL ORDERS Bo. 204 Newton New Hampshr.e 03858 
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S TECHNICIANS & SERVICEMEN S 
S COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK S 

5 SPECIAL: OUR LOW LOW PRICES 5 
S REPLACEMENT FOR ECG r TYPES S 
S repu No 7000 COST TYPE NO Toue COST 

S 85 FOUR for .99 125 SEVEN for .99 S 
S 102A.... THREE for .99 159AP ... FOUR for .99 S 
$ 123A FIVE for .99 177 EIGHT for .99 S 
S 123ÁP SIX for .99 199 FIVE for .99 S 

5 SUPER SPECIAL IMIN 5 PC EACH) S 
e' TYPE NO TOGO COST TYPE NO T000 COST TYPE NO Teel COST $ 
S 124 85 165 2.25 375 .90 S 128 45 171.. ... 65 506 55 $ 129 45 184 45 500A 8 95 S 
S 130 80 185 45 523 9 95 
S 152 40 238 2 25 526A. 10.20 S 
S 153 40 276 6 95 529 13.75 $ 
S 154 60 291 95 712 1.25 S 

5 

JAPANESE TYPES MIN 5 PC EACH) 

2SC867A 2.75 HA1366W 1.85 STK0029 3.80 5 
2SC1114 3.25 HA1377A 2.90 STK0080 9.99 $ 
2SC1308K 1.95 LA4102 1.25 TA7205AP 1.50 
AN2140 1.45 M51515BL 2.95 TA7208P 1.85 S 
AN239A 4.60 STK433 3.95 TA7222AP 1.95 S 
BA532. 1.80 STK435 3.95 UPC1181H 1.25 S 
GH3F . . . . .89 STK437 6.25 UPC1182H 1.25 5 
HA1342A 2.30 STK439 6.50 UPC1185H 2.99 S 

COD ORDERS WELCOME (S25 MIN. ORDER) 
For Complete Component Catalog Cell or Write 

DIGITRON ELECTRONIC 
110 HILLSIDE AVENUE, SPRINGFIELD. N.J. 07081 

Toll Free: 800- 526.4928 In NJ: 201 -379 -9016 
'ECG IS A TRADE MARK OF PNIUPS ECG 

DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WM4 PHNIPs FCC 

S 

ss 
S 

$ $$ $$$$$$$$$$$$$$$$$$$$$$$$$$SSSSS S 
CIRCLE 11 ON FREE INFORMATION CARD 

Call , write or.circle the
inquiry card for .your
free copy today.

emiconductors + Memories
icroprocessors + Support Circuits
icrocomputer Systems + Peripherals
assive Electronic Components
and Tools, Wire Wrapping,
oldering Equipment + Hardware

OW AVAILABLE - FREE
1983 80-page catalog

A complete listing of products
and specifications
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ TECHNICIANS & SERVICEMEN $
~ COMPONENTS FOR YOUR MAINTENANCE& ~EPAIR WORK ~
$ SPECIAL: OUR LOWLOWPRICES $
$ REPLACEMENT FOR ECG® TYPES $
~ 1YPE NO. TOUR COST 1YPE NO. TOUR COST ~
$ 85 FOUR for .99 125 SEVEN for .99 $

$
102A THREE for .99 159AP FOUR for .99 $
123A FIVE for .99 177 EIGHT for .99

$ 123AP SIX for .99 199 FIVE for .99 $
$ $
$ SUPER SPECIAL (MIN. 5 PC. EACH) $
$ 1YPE NO. roul con 1YPE NO. TOUR COlT 1YPE NO, r OURcon $
$ 124 .... .. .85 165 2.25 375 . ... .. .90 $
$ 128 . . . . .. .45 171 '. . .65 506 . . . . . . .55 $
$ 129 . . . . .. .45 184 . . . . . . .45 500A 8.95 $
$ 130 80 185 45 523 9.95 $

$
152 .. .40 238 2.25 526A 10.20 $
153 40 276 6.95 529 13.75

$ 154 60 291 95 712 1.25 $
$ $
$ JAPANESE TYPES (MIN. 5 PC. EACH) $
$ 2SC867A 2.75 HA1366W 1.85 STK0029 3.80 $
$ 2SC1114 3.25 HA1377A 2.90 STK0080 9.99 $

$$ ~~~n~8K l::~ ~~\~~BL ~:i~ t~~~~~~P t:g $$
AN239A 4.60 STK433 3.95 TA7222AP 1.95

~ BA532 . . . 1.80 STK435 3.95 UPC1181 H 1.25 ~

$
GH3F . . . . .89 STK437 6.25 UP01182H 1.25 $
HA1342A 2.30 STK439 6.50 UPC1185H 2.99

~ COD ORDERS WELCOME ($25 MIN. ORDER) $
$ For Complete Component Catalog Call or Write $$

DIGITRON ELECTRONIC
$$ 110 HILLSIDE AVENUE, SPRINGFIELD, N .J. 07081 $$

$
Toll Free: 800-526-4928 In NJ: 201 -379-9016 $

"ECGISATRAOE MARK OF PHILIPS ECG,$ OIGITRON ELECTRONICIS NOT ASSOCIATEO INANY WAY WITH PHILIPS ECG. $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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~ Active
~ Electronics

NUMBER ONE IN
QUALITY
SERVICE

AVAILABILITY
THE WORLDJS MOST

OMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

P.O. Box 8000, Westboro, Mass. 01581
CALL TOLL FREE: 1-800-343-0874

Mass customers call (617) 366·0500
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12" MOTOROLA M~i~if~rs I

Model # XM-351 Series. These popular monitors
feature: 12' diaq. CRT, adj. horiz. bandwidth and I
scan rate up to 80 x 24, isolated power supply,
115/230VAC operation. 50160 Hz."less' brightness
and contrast controls. Requires composite video I

input (2-wire). Ready forcase of yourchoice . Used. testedandoperational.
Data and schematicsincluded. 844 00

12" "composite" input CRT: tested, oper'l 8 00 I
15" M ,. elll MG••r, I.d, good .00'., m .00' 49. •
g" "comnosite" input CRT monitor tested &oper'l 839~0

Computer WAREHOUSE. 18 Granit e St.. Haverhill . Mass 018 30

Rrpducts &~DER61072;3N7W2:8637sh"e 03858

U npherals ~ Sorr y No Collec t Calls ~
nlimited Maste rCard & VISA Accept ed ~

CALL TOLL FREE . .800-647-1800

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wlre
hundreds of feet long. Use any SWL,
MW, BC B, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be­
tween two receivers. Select auxiliary or

active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control ,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-1312, $9.95.

$129 (~~500
d1ipjling)

Order from MFJ and try It. If not delighted,
return within 30days for refund (less shipping).

One year unconditional guarant.ee.
Order today. Call TOLL FREE 800·647·1800.

Charge VISA, MC. Or mall check, money order.
Write for free catalog. Over 100 products.

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M~ •ENTERPRISESr .. INCORPORATED'
Box 494, Mississippi State, MS 39762

CIRCLE 66 ON FREE INFORMATION CARD

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.
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The G.E. "TERMINET 1200" featuring:I I 11 0,300, &1200Baud(11,30&120cps) I FullKSR &RS-232-C 110

I
I Compact, table-top configuration I Upper & lower case continuous'

band I Made in USA byGeneral Electric 834900TERMINET 1200, tested, operational. . . .. .. . . . •
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ADVANCED 
COMPUTER 

TS 
4«4n 44M' 

MICROPROCESSORS 

YN 

16K Apple TM Ramcard II. s With 80 Column 
Expand Apple II 48K to 64K 

COn1Qattle with Z-80 Sohurd" 
Top quality - gold (wipers Fuß 1 year warranty 

LIST 195 

ACP RAMS 
1/901 116 2147 46 
47444421 56 411 SM 
41107 IN II M 
411117 1126 1101 M 
7101 1 60 ,13 M 
7,3 79 4077 4 M 
41102r 1N NN 3M 
41107J M 4062 4 M 
7111 2 45 4090 4 M 
7112 2 7S 001 3 M 
7114 1 N 4t15 I 

211417 I D 420 7M 
37,4 M 4102 , M 
7,71 .M 13M 416 

SUPPORT 

711 
221 
FIN 
41016 -W 
MOM 

4'4N 
4N 
SM 

NM w 
4N 
J 
.4 16 
.0 M 

$4995 

64K Apple Ile Ramcard 
. wo with 80 columns ... only 19991 

RAM UP- GRADES 
64K D RAM (4164- 200nS) 

9 pcs for 55O°° 
1640 D RAM (4116- 200nS) 

8 pcs for 31295 

REPEAT OF SELL-OUT 
58 Key Iülentoded Keyboard 

STEPPER MOTOR 

T144 n.. S6 451 6.44.11 714414eMd 

Y16414...1,S4M10.wu.M.M I 
v21004..N. SST,47S u441MJW Se M.7 
PC OeS. 54440060044404447444- 

Unencoded 
Key Pad 

Is Iw 14470.. 
1MMPS w41 MO .. 
46 1-4 t) and 

U7 M 

-4$N44 ,n t^O 
tVOC n 41 0,400, 
M 17.51 r4414,4 

POI/Mn 10. maws. 
N NE USN 1TYOC 
Cana Wm 4*441o4 
OSI.. 3 RPM SI 4 

PIS 4P5None 
440470 044 

ACP Price Sr 
10 711 $4.96 

UV "EPROM" 
ERASER 

Model 
2 DE -4 

289" 

Model S-522 3325 00 

RS232 
SIGNAL TESTER 

'véx 
HS232 

Lp1E TESTER 40 (71 110 19104104 

>44 Sr 
. 0I 4.20 A71100 

32K S -100 
Static RAM Kit 

4 MHz 
US4O 21141 
ACP Price 

012900 

MK CMOS RANCARD 
IEEE 

00m41ß04 
USN 

o. Pone 
61161C, 

SV Se104 SUO017 

ASS/11 and Tested 1299« 

114020. N 
NMI 
F7M 
FIN 
SIN 
NM 
FCM a 
1741 

1601 
1641 
14, 
0004 
010 
4130 
4147 
3410 
/0425 
5101 
26137 

w 
+w 
Fw 

Nw 
alw 
SUS 
IN 
1w 
Mw an 

$ M 

5 5 40 
71 
3 1 
7M 
)M 
6M 
S M 
IM 
/ M 
371 

2. 91 

1115 16 4.212 1146 4/f 
1156 9 6 123 9 6 N60 
1M7 24 Of 1124 9 6 0004/ 
31 2M 62116 f6 MW 
1212 2 10 1217 9 M 4505 
42,4 46 12114 71 0 1670 
121. I 7S 1210 NCO 06ß 
S1 120 1410 7 6 46301 
426 2 6 1120 4 50 0632 
1720 I 06 N7, 50 4661 
345 S 9 130 1050 /NM 
1150 14 6 I3. 16 Z34 Pa 
1261 > MN 1.91 23CTC 
1313 1150 147 6 Z60A<TC 
4216 SO 0150 SO 2600514 
1237 7 SO 1162 50 DOA OVA 
17M 46 0010 106 A090 
370 29 16 500 10 6 2/047110 
371 550 

MOS PROMS 
/764 444 15 
273214441 TS 

2537 1N.1 
27148,4 SV 

124$1 TS 

17457714 SV 1N 
27271y 14500, 

4 6 
46 
16 

2,1 1150.151 

474 1041 
77111 'SKIN 
1702A 

4M 
1191 101330160 
310 ti47010 

HI-TECH 
WHIP 19.11FP w 
MHO OnLam N 
04443 O.1 Ir .44 
4341475 NO 141 17 

40414 ND 97N4 II 
10i761rf45. ,5 

/1141 r 1 4N1dr1 2111 N 
min 

« 4 
11 
tI 
aw 
II N 

wax 441r4.4Caw 113 
1'Y 71 01110) 12 

I 
.1. S 1 

,N 

1671 
2 10 

22 91 
1 6 
1491 
45o 
791 

200 50 
991 

1171 6 
S50 
40 
S SO 

1191 
116 
14116 
1 M 

36 
M 14 

116 
SO 

150 
9M 

11 14 t 1 
M f 

1441 

,114 
nn 
N75 
IM 

SOCKETS 

CORCOM FILTER 
Poplar 
CORCOM 

o 

e 

Fdter 

1 :411 4o 
.-1044016 la5 COr. Am MO 

SURGE ® SUPPRESSOR / Surgeonlcs 
Power Sentry 

AC P 

low P144 
33995 

AMO MODEM IC 
PNAM7910 
1200 Baud 

S Vohs 

Spatial ACP PricIrp167 

CONNECTORS 

7 tR52171 
DBMS P...1. 
Heed 
341 1. 11014 SW 
ß 64 ST. 101 
411111 ST MOT 
50116 S.,16 C.MyrcMr ww 
5011311 Camino ST 

3 21 

371 
111 
734 

COO 

I34 

M 
116 

gmLOW PROFILE 
SOCKETS (TIN) 

pnv 
r4, LP 

{pnlP 
4 pn LP 

:V pn LP 
2.Pn1P 
:4 r LP 
.1pnlP 
40 Ian 1P 

1S 

1 s 
32 
77 
37 

SO 

3L WIREWRAP 
SOCKETS (GOLD) 

1 24 

20 
IT 
30 
24 
á 
L 

2544 50100 

54 
3 
n 
á 
á 
11 

2+ 

N 
5e 

>n 

M 
122 
1 4 

1n 

11014 
7111011 

11G 
1/101421 
U1190H 
1M31CN 
LWOW 
4430504 
11qOM 
44307014 
U1701C11 
1141014 
1101001 
up110V1 
Uq1M 
110177 
WOWS 
1113191414 
LOOM xx 
164177 xx 
1M320. x1 
LAWN 
11ß7W 
1103721 
44331114 
1/33901 
LAMM 103 
L/340T Xe 
L20604 xx 
10441 

L110504 
1605004 
UPON 
110774 
LUPIN 
LM377M 
1114100131 
1/7/1N 
1ß13T 
16131441 
lMá7N 
1147104 
PEW V T 
WSW 
KSew 
KM,T 
745054N 
KNOW 
NE54/V 
KS34 
L547,3144 

1/70M. 
LJ1t7104 
1/71140 
417154 
W7ßFIN 
W 73M« 
1.1171104 

W71104N 
W74 'CM -,4 
1/742NN 
W74WN 
W7110CN 
41141:114 
141330 
11C 190 
514134 

LINEAR 
43 6 

I 40 
I N 
2M 

91 
M 
M 3 
SO 

I N 
25 
M 
73 

4 N 
. 21 
lá 
3 
11 M 

S91 6 
OS 

71 
2s 

18 
1 M 
I 20 
fM 
N 

I 91 
371 
271 

25 
71 
M 

I 23 
1 0 
1 M 
3 7S 

1/ 
M 

M91 
1 75 
,71 
,60 
271 
I M 
D 

M 
6 

1 1 
33 
19 
7S 

S 
26 
I 90 
16 

16 
t71 

1111414$ 1/90 
W14104N N 
1414111101 M 
11C1411N M 
LAMINA M 

156y4 IM 
4/147011 M 
L141404 M 
W1MW 3/0 
41211114 113 
L100004 M 
1.021010 7 S0 
144791711 2 M 
CA6013T 714 
CAMIIT 1M 
CAJ31T 344 
CA]721T 2 M 
CA3035T 2 71 
CA330T 129 
CA90NN 126 
W505L1 1 N 
CA70SM 31f 
CA.30MN 31 
CA70144 4 M 
4406,54 1 

CA7010T 129 
CA31,N IM 
CAJ02N I M 
CA.36414 1 M 
CANNON 03 
CAIOMN 2M 
CA70W4 3N 
CA30)N 1 M 
CA7.SpT 130 
CA31NT 11f 
CAPON 2N 
CA51M7 119 
CA31Ind 1 M 
CA3410N M 
11C3473N I N 
YC3M01 3 M 
503624$ 3n 
CAMION 330 
411430024 M 
1106094 , 1 
441110144 M 
1MM14$ 371 
L14MISN 3M 
11ß511F1 1 71 
11C413111 2 M 
PICA 4114 I IO 
1441341 170 
RU154T2 4 M 
RCA167x S4 
WOW 1 25 
LAMM) , SO 

91/S49M M 
SN/501N 36 
704121/ N 

tN7sy}1 N 
5N7SN411 M 
asinine M 
WNW/ M 
3447114934 M 
1143Mal M 
7144404 M 
44101 116 

71Sß0 

74300 S 76 
1450 42 
71903 45 
74.504 M 
7451 Y 
7450 N 
70104 N 
7410 42 
7431, 42 
TISIS 42 
14520 42 
71571 42 
7430 42 
7137 N 
71530 I 19 
7454 N 
74161 42 
745 N 
7406 N 
7457. M 
74304 72 
51,1 72 
4511 72 
45114 72 

74124 3M 
74133 54 
745,4 M 
/4139 1 15 
741126 1M 
744M IM 
74130 1 24 
7410 73 
743151 1 D 
74513 1 D 
14157 129 
743110 1 D 
745160 2 70 
143174 14 
74175 1 N 
741M 7M 
74+4 I M 
7411$ , M 
74196 1 

74340 7 71 

/4241 7 71 
143242 2 M 
740243 7 M 

743244 
743251 
748263 
74257 
7431M 
74200 
74390 
7433 
74a2M 
74173 
744374 
743347 
74471 
743472 
7414» 
74474 
74475 
745670 
743671 
745572 
745573 
74905 
7490.1 

3M lá ,á 
ID 
ID 

71 
771 
2M 
2M 
7,0 
310 
271 
716 
lM 
7 6S 
1191 

96 
S 7s 

S71 
691 
6 96 
i90 
r16 

DIP 
SWITCHES 

4 POYO' 
S PO~ 
. Pß..0. 

S .. 

19 

D 
35 

. abaft. 

. Pß..0.. 
,0 Pß4 -0.. 

SI 30 
N 

M 

MUFFIN® FAN 
I1 4 0p0n010141, low 
COS,. 111/0.13 9110 321 

la C0401nrc.41 000044 
160:31021 

'350.1 5 M 04457 
4 4 N 50 0140 

wrg4 ,700 

SPECIAL PESE 
$9.50 a. 

COEX 80-FT 
221 aJ1n. M4mMy 
10 M 112 Genre* 
G71074c1 010 DON PrnM70 

S440944 C15y Path L.21 
50/0570ara F15 656411. 

COEx 1041604 Card M A9o1 iM.w 
C.430341 1..IM131 Card b 

VIC 4 PET 179J1 

DOT MATRIX 
PRINTER SUPER SPECIALS 

OKI MSM5832RS BYPASS CAPS OPTO -ISOLATORS 
MP. 

C.1005,6./.04/ C7q 

N.96 10013.16 
3 7N212a or41. I M 

TOIL /REE 

01 rP D1.0 100 I00 
t PF 011c t00 600 
I PF 160/104tr.r 100 IS CO 

800 -854 -8230 
I'. 

910.595.1565 

001 1 01 11175 
52 I II 12127 

4..b M OCT 
4, 11 I 71 Y_ l 

1 17 

11 

1 b 
5411 Order P 0 lo. 17371 /now U 97713 

11740 13106 E (01171.1 531155 Ana CA 97701 
11111 S51 3311 

542 Tf Iran* Sao Jae CA 95131 

1444 1310 7010 
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7160 
7401 
7407 
7403 
7404 
7406 
746 
7407 
740 
741 
7410 
7411 
7417 
7413 
7114 
741. 
7417 
7420 
7421 
7422 
7423 
7423 
7424 
7427 
7424 
7430 
7432 
7437 
7420 
7430 
740 
7641 
7441 
7467 
7444 
7440 
7444 
7417 
744 
7450 
7451 
7463 
744 
7470 
74M 
7470 
7472 
7473 
7474 

t 1. 
1 
1 
19 
1 
23 

CAS 

CM 
74 
10 
19 

24 

N w 
C0 

» 
11 

1 14 

» 
11 
25 

D 
76 
11 

, +9 

71 
se 

b 
79 

71 
16 
71 
1 
1 
1 
19 

ñ 
11 
20 
11 
34 

41.110 t 
431 
4031 
NAN 
4134 
4001 
1901 
.1S1 
4140 
41311 
4317 
4313 
41,4 
4115 
4311 
437, 
413ß 
4311 
411.377 

4.325 
43M 
413 
433 
4.137 
43339 
0.340 
4.42 
4.147 
430 
4.90, 
4.204 
4.303 
44.173 
0.274 
4171 
44371 
44270 
4.103 
4314 
41M 
41.1110 

1M 
4!« 4!4 
4a14 
41107 
41..11011 
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4000 
401 
4332 
1006 
4007 
001 
NM 
4010 
4011 
4012 
4013 
4014 
4015 
014 
4017 
014 
401 
1070 

4073 
4024 
108 
1037 
4024 
4025 
4030 
431 
432 
4034 

7400 

7473 
747 
7411 
/NO 
7402 
743 
7213 
74M 
7M 
743 
TN, 
743 
743 
7490 
790 
74w 
744? 
74,60 
74107 
74105 
74111 
14121 
74122 
74123 
74123 
74111 
74171 
74132 
74116 

741, 
74142 
74141 
74144 
74,45 
74,47 
7440 
74150 
74,51 
74,32 
74,3 
7,54 
74156 
7415 

741511 

14,0 
7.116 

S 31 

91 
1S 

SS 

36 
1 71 

36 
45 

» 
1111 

SO 

J 90 
J90 

24 
37 t» 
M 
41 
30 
64 

M 
4 
75 

7 -1LS00 

11 74311 5 M 
21 743174 3 
25 74342 N 
11 74L-9123 119 
M 7413114 2 7S 

2S 715173 M 
D 73130 N 
25 74113 W 
23 745130 N 
30 702114 S9 
33 743134 M 
31 74310 125 
M 74310 I N 
33 743151 M 
11 74313 M 
» 74104 170 
D 741sIM 114 
29 743150 10 
24 74517 1 N 
D 743115 1 

D 74111« 1 0 
3 7.1311 140 
M 74343 1 

36 74143 1 N 
M 74314 , N 
If 7431« , N 
M 741190 2 0 
71 744.300 115 
71 741149 115 
25 743170 1 M 
20 743173 M 
D 741174 M 
M 741,71 M 
M /U16, 230 
á 740110 111 
w 7401191 I IS 
O 740s1a M 
M 74113 M 
M 74314 . , S 

M 741.3495 M 
57 70.211111 M 
N 74117 M 
M 7401271 1 I 
71 741344 1 M 
w 7441442 , M 
M 741101 I M 
VI 741744 / M 
30 231.3732+ :M 

t D 

Ñ 
71 r 

Ñ24 

36 

6 

M 
M 

M 

St 

M 
M 
25 
M 
ZS 

» 
13 325 

11S 
38 

70 

CMOS 

NOT 
1040 

10x2 
4043 
4044 
04 
4047 
10.0 

460 
4040 

4051 
4062 

1059 
4054 
4050 
060 
590 

070 
071 
4072 
071 
07S 
4071 
011 
4071 

4012 
W. 

406 

tl 6 
ñ 
M 
46 
M 
as 
so 
M 

73 
TS 

1 f6 
26 

SSM 

24 
36 
20 
11 
24 

n 
x 
á 

6 
36 

74,.1 
7413 
7413 
7414 
74,06 
7416 
74147 
74170 
74,72 
74173 
74174 
74175 
74176 
74177 
74175 
7416 
741.1 
7413 
74,4 
74,6 

7413 
7411 
7413 
74143 
74154 
7494 
74166 
74,., 
741N 
741M 
74221 
74251 
74773 
74271 
74279 
74313 
7424 
74746 
74290 
74290 
74790 
74314 
7417 
7434 
74190 
7413 
7443 

t M 

ea 
M 

M 
M 

1« 
tM 
10 

4 70 
osi 
M 
M 
M 
M 

1H 
75 

1 75 

rr! 
2 25 

I Is 
I IS 

71 
71 
71 
M 
71 

12 
1 19 

01 
IM 
IM 

71 
1N 
IM 
IM 
M 

seM 

M 
M 
M 

1 4 
60 

160 

74152N WM 
1413247 110 
740374 110 
74082N 1,9 
713231 1 0 
7403753 1 40 
7401257 6 
743239 M 
70.2211 1N 
743210 M 
745111 2 N 
74,5244 S6 
743271 1 75 
74_3775 440 
74437111 M 
7437« M 
740376 M 
744203 M 
7443793 
7413I14 1 19 
74334 1 71 
740347 1 M 
74330 116 
74462 1 1. 
740313 119 
74173 149 
74326 M 
743301 M 
74337 M 
7413390 M 
7443373 2 M 
74374 1M 
743375 M 

110 

743717 I M 
741316 191 
74314 M 
745310 195 
744133 195 
744301 1 10 

741 NM 291 
/43424 2 M 
I4MM 171 
743/70 2D 
MUSS 1M 
S11M0 I M 
110.217 ,M 
011110 I M 
291125M 405 

4pM 391 
403 M 
4054 IN 
0M 721 
0M 1 61 
144M 126 
1406 1196 
14410 1296 
44617 1216 
1413 691 
16419 491 
4301 M 
4507 6 
463 M 
506 M 
460 71 
1307 M 
451 371 
4t6 79 
2111 71 
412 19 
4614 129 
0+S I M 
211 113 
1316 M 
4620 79 
1306 M 
1366 M 
4511 2 8 
.0006 190 
16a7 191 

,t44w 46) C..N. o 1r. row 54.446 ne 
.a.. 2 .4414 M 4.5451 . C..e. 14.4.. W 
e.41 4.4 P4 +ra MAX a W T.... .+M 644 T weans 1 7,r121. 916 Mw.. /.r.. 444 h rr 7..e..-1s e U1 P.s 4..1 w.r. 1150 ..w 45D CON Now Vr4. r arM1...... ,o N. e4041 r .0 r So w,.w P. T wan./ nor 4 e o. .,.. ... 
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7400
7400 $ ,19 747 5 $ .38 74161 $ ..
740 1 .1. 747 6 .34 7"162 5.
7402 .19 7479 ' .80 74183 5.
7403 .1. 7480 •• 7"1&4 5.
7_ .1. 7482 95 74165 .5'
7_ 23 7483 45 7" 166 120
7406 ean 7485 .55 7.. 167 2.95
7407 Call 7486 .35 74170 1."9
7408 24 7489 1.75 74172 " .75
7_ .1. 7490 .35 74173 5'
7410 .19 749 1 '5 7" 17" 69
7.. 11 2' 7492 .45 74 175 5'
7412 .24 7493 35 7.. 176 5.
7413 29 7494 .es 741n 69
7414 •• 7495 .50 74179 1.34
7416 Call 7495 .6' 74 180 75
7417 Call 7497 290 74181 1.75
7'20 .1. 74100 290 74182 .75
7421 35 74107 .2' 741804 225
7422 29 74109 .37 74185 2 25
7423 1.19 74116 1 25
7'25 .29 74121 29
7'26 29 74122 .3' 7" 190 1,15
7427 25 74123 •• 7.. 191 1.15
7'29 '5 74125 39 74192 75
7430 .18 7..126 .44 74193 .75
7432 29 7412 8 .59 7"194 .75
7437 25 7..132 .' 5 74195 58
7438 .29 74136 .75 74196 .75
7439 1.19 74197 .7'
7.." .1. 74141 65 7.. 196 129
'44 ' .79 74142 295 74199 1 29
7442 .45 74143 295 7" 221 1.19
7443 .95 741« 2.95 7425 1 ••7444 85 74145 ss 74273 1 05
7445 .79 74147 1.69 7"276 189
74.. .7' 74148 1.19 74279 .75
744 7 .85 74 150 109 74283 1.40
7448 .7. 74151 ... 74284 38.
7450 .19 74152 57 74285 369
745 1 .19 74153 •• 7'290 8.
7453 .1. 74154 1.19 74298 .95
7454 .1. 7415 5 5. 74365 65
7459 25 74156 .78 74366 65
7480 .23 741 57 •• 74367 85
7470 29 74158 1 65 74368 65
7.n .29 74159 2 .49 7'390 1 45
7473 .29 74160 .79 74393 1.90
7..7.. 34 74490 190

II

74lSOO S .26 74l$113 s .39 74'-5245 $2.99
74lS01 25 74-15114 .39 74lS2..7 1.10
74LS02 25 74-1S122 .4' 74'-5248 1.10
74l.S03 25 74l$123 1.19 7"lS2..9 1.19
7'LSQ4 .. 74l$124 275 74L.S251 1 40
74LS05 .25 7"LS125 .. 74LS253 1.40
7'LS08 25 74l$126 ..• 7" l..S257 85
7" l S09 25 7..LS132 .59 74LS258 ..
7"l$1 0 .25 7" l$136 •• 74LS258 295
7.. l 511 "" 7"l$138 .59 7'l.S26O 65
74l$12 .33 74l$139 .59 74l S26 1 2 ..9
7..lS13 39 7"l$145 1.25 74l S266 .ss
7..LS14 .. 74l$148 '" 74lS273 1.75
7"LS 15 33 74l$151 99 74l$275 <40
74LS20 26 7"l$153 .99 74l$279 59
74l$21 29 7415 154 1.70 7'LS283 .99
74LS22 .29 7"l$155 1.19 74LS290 99
741S26 29 74l$156 1~9 74l.S293 99
7"lS27 29 74lS157 1 49 74LS295 1.10
7.. l $28 29 74l$158 1."9 74LS298 1.19
74LS30 25 74l$160 '" 74l.S32' 1.75
74LS32 .33 74LS161 1.49 74L.$347 1.95
74LS33 .55 7"l$162 1.49 7'lS348 195
74lS37 .35 74l$163 1.49 74LS352 1.19
74LS38 .39 7" l$1 {)4 ... 74LS353 119
74LS-40 25 74-lS165 1.49 74LS363 ...
7.LS42 .59 74-lSHl6 2.48 7.LS365 99
74LS47 .79 74-l$168 1.15 74LS366 99
7'LS48 .79 7415169 1.15 74LS367 99
74l$51 25 7"l$170 1.99 74LS388 99
74LS54 .29 7"l$173 .89 7..lS373 299
74LS55 29 7415174 89 7~S374 2 99
74LS73 39 7" l $ 175 89 7-4lS3 75 ..
7.. l 5 7.. 99 7..LS181 220 7" l$3n 195
74l$75 39 7" l5190 1.15 74l S385 195
74l$76 39 74l$191 1.15 7.LS386 65
74l$78 45 74l$1 92 98 74LS390 1 95
74LS83 59 7" l 51 93 .98 74l S393 1 95
74LS85 69 7"l$194 1.15 74lS395 1.70
74LS86 .39 7"l$195 95 74l $399 235
7'LS9Q .57 74l$196 89 74lS424 295
7"'-592 •• 7"l$197 89 7' L5668 1.75
74LS93 59 7415221 1.15 74lS670 229
7.LS95 .79 74lS240 1 99 81l$95 '"74LS95 .89 74'-5242 1 99 81LS95 189
74l$1 07 39 74l$243 1.99 811$9 7 189
74l$109 .39 74l$244 1.99 81LS98 1..
7" l$112 .39 25L52521 2.95 25l.S2569 4 95

•
4000 s 29 4037 $1.95 4089 $2.95
400 1 2' 4040 75 4093 ..
4002 24

_,
.75 -4094 2.95

4006 .7' _2 65 4098 2.29
4007 25 4043 85 4099 1,85
4008 .95 4044 .. 14408 12.95
4009 .39 4046 89 14409 12.95
40 10 .39 _ 7 8. 144 10 12.95
4011 .24 4048 99 14412 12 95
4012 .2' 404. 35 14.. , 5 8.95
40 13 .35 4050 39 144 19 495
401 4 89 4051 .75 . 501 .39
401 5 .39 4052 .75 '502 .95
40 15 35 4053 .7' '503 5.
40 17 .55 4055 3 95 '505 895
40 18 .79 4056 295 '506 .75
40 19 .39 405. .25 4507 95
4020 .. 4060 85 '508 375
402 1 .es 4086 39 4510 .79
4022 .69 4009 28 ..511 .79
4023 .26 4070 35 4512 .79
402' .59 40 71 28 4514 129
4025 .25 40n 28 4515 1.99
4027 .' 5 4073 28 4516 1.45
402Il .65 4075 28 "518 85
4029 .75 4078 .75 4520 .75
4030 .45 40n .35 4555 95
4031 3 25 4078 .35 .558 .99
4032 2.15 408 1 .35 .... 2 25 ~
4034 325 4082 .35 8OC95 150 )-
403 5 .79 408. .95 80<:97 125 JJ
TERMS : MO ~. Ct'Mtl, ~ Wtn#~thtcluI

0
1lIow2'l1l'MQb~ I~ C/n¥ttI t..t.- ancI :r:
CfedItcard #1 V..... AMEX, ce -'d 3'~ ftwge Mot
3'lto~ I~or$2~. ~IIgr&Nr Mel CD
10'l10 Iortor.lgn orOIn: or us P.-oel F'oat lr'ldulMTIIlephone co
runber. NO CXX>s PncM.~ 10c:t\Wlge ..........,.".nok1t ./>.
Som.um.M.c,.etIoIlftor .... We _lhIIrtt;" 1o
...atlUe~. AetM pr'IOM may"lIY

117

OPTQ-ISOLATORS
4N26 1.00 "N35 1.25
.. N27 1.10 4N37 1.25
4N28 .69 Me T 1,00
" N33 1.75 MCT~ 1.50

_1IiI--==-:~~----"'"

78 H05K $595 LM1414N S1.SO
78M08 1...9 LM1458C NiN ••78IoIG 1." 9 Mel 488N .99
l1oO t OBAH 2 . 5 Mel ...... .99
l1003OOH 99 LM1..96M .89
LM301CN .35 l1001 556N 1.50
lM304H 198 l1001 82ON .' 5
lM305H 1 89 l100 185ON .s 5
LIoI306H 3.25 lM 1889N 3 ,10
lM30 7CN .29 lM21 11N 1.75
LM308CN 98 LM2900N .99
lM309K 1."9 l M290 t N 250
lM31 0CN 1.25 lM 2917N 2 95
LM311D;C N 89 CA3013T 2 ,19
LM3 12H 1.75 CA3018T 1.99
LM317T 1.70 CA302 1T 3 " 9
LM318C N 1.49 C.A3023T 2.99
LM319N'H 1 25 CA3035T 2.75
l M32OK·XX· 1.35 CA3039T 1 29
lM32OT-x)( ' 1.39 CA3046N 1.29
lM32QH·XX· 1.25 l1003053N 1.49
lMJ23K 4.95 CA3059 N 3 ,19
LM32<N 95 CA3080 N 319
l M337K 5.5 CA3082N '95
LM338K 695 lM3065N '"lM339N 95 CA3080T 1 29
l M34OK·XX· 1.75 CA306 1N 1 69
LM340T·XX· 1 25 CA3082 N 15.
LMJ.4OH-XX· 1 26 CA3083 N 155
l100344 H 1.95 CA3OeON 80
L"348N 1.20 CA3089N 2 99
l10035OK 5.80 CA3098N 34.
l100358CN .98 CA3097N 199
l10036ON 1.49 CA313QT 1.30
l M372N ,.5 CA3140T 1.19
l M376N 3 ,75 CA3146N 2." 9
l M3nN 2.75 C,A,31 60T 1.19
LM38OCN'N 1.25 C,A,3190N 1.95
lM 381N 1.79 CA3410N .5'
l M383T 1.95 MC3423 N l A9
l100386N 1 25 MC3460N 3 1l'5
lM387N 1 40 SG352..N 3.95
lM 390N t .95 CA3800N 3.39
NE531V1T 3.75 lM3900N .5'
NE555 V .3' LM3905N 1.19
NE556N 98 lM3 909N .98
NE561T 19.95 lM3914N 375
NE565N.·H . 25 l M3915N 395
NE566HN 1.75 LM3916N 3 ,75
NE587V.H 1.50 RC4 131N 295
NE592N 2.75 AC4138N 1.10
lM702H 1.99 RC4 15 1N 3 70
LM709N'H .29 RC4 194TK '95
LM7 1ON,H .75 RC4 195TK 5.40
LM7 11N..H .3. ULN2001 1.25
l.M715N 1.95 ULJ<2003 1.50
LM123N 'H .65 5N7 5045ON .5'
l M733N'H 98 5N 7s.t 51N .3 '
LM739N 1.15 SN7S4-52N ...
lM 741CN,'H .33 5N7 5453N ..•
l M7" 'CN·14 .1. 5 N754 54N ...
LM7..7N/H 75 SN75491 N .8'
LM748 NiH .3' SN75492N .8'
LM760CN 2.95 5 N7549 3N .89
L.M 1310N 1.90 SN75494 N .89
Me 1330 1.95 Tl 494CN 4 20
MC1350 1.95 Tl 496CP 1 65
MC1358 1.75

I I

7" 500 $ .39 745 124 $35. 7..5244 $299
74502 .43 7" S 133 .54 74$251 1.35
74503 .45 7"$134 86 74$ 253 1.35
7.504 .89 745135 1.15 745257 1.29
74505 .52 7"$136 1.69 745268 1.29
7'SOB ... 7" 51 38 1.99 745260 .75
7.509 ..• 745 139 1 29 7'5280 2.79
7..S10 .42 7" S1 40 .73 74 $28 7 2 99
74511 .' 2 7..S15 1 1.29 745288 2.55
745 15 ' 2 7451 53 1.29 745373 3.10
74520 .42 7"$157 1.29 74$37" 3 10
745 22 .42 7..5 158 1.29 745387 2.75
74530 .' 2 745 160 2.79 7"5471 7.95
74532 ... 7"$174 1,49 7" $0472 7.95
74538 1.19 7..S 175 1.49 7" $0473 7.5
74540 <. 745 188 2." 74$0474 9 95
745 51 42 7"$194 1 89 7..5475 ••5
74564 ... 7"5195 1.89 7"5570 5.75
74565 .. 745 196 1.89 745571 5.75
74S74 99 7"S240 2.75 74$572 8 95
74586 rz 74S24 1 2.75 7..S573 8 .95
7" S 112 .n 7452..2 2.99 745940 290
7..5 113 .72 7" S243 299 74S941 2 90
7..5 114 .n

DIP

~SWITCHES

2 Pos rbon $ .99 7 _ $ 1.39.- 1.19 8_ 1."9
5 POSItIOn 1.29 9 POSIbof'l 1.65
6 Posibon 1.35 10 PosrtIOfl 1.69

MUFFIN® FAN
T h e depend ab le , lo w

cost , large s t s elling fan

fo r c omm e rci al coolin g
applications .

• 105ctm ITee air deIrYefy
. .. .68" sq. x 1.50" deep
~Wetght -1 7cn.

SPECiAl PURCHASE

$9.50ea.

.1'

.18

.20
27
.30
.24
.38
.43
56

...
.58
.57
.70
81
.99

1.23
1.14
1.38
1.89

50-100

I'
.54
.63
.73
.rr
.90

1.08
1.35
128
1.53
2.09

LOW PROFILE
SOCKETS (TIN)

1-2" 2.. -49

.15 .15

.20 .1•
22 .21
.29 .28
.34 .32
.29 .27
.38 .37
.45 .44
.80 .59

•

1·24 25·"9 5CHoo

8 pin WN .55
10 pin WW (TIn) 65
14 pin WW .75
16 pinWW .80
18 pin WW .95
20 pin WW 1.15
22 pin WW 1."5
2.. ptn WN 1.35
28 pin WW 1.60
40 Plfl WW 220

3L WIREWRAP
SOCKETS (GOLD)

Spin LP
1.. Pin LP
16 pln LP
18 pin LP
20 pin lP
22 PIn lP
2" pin l P
28 pin l P
40 Pin lP

SUPER SPECIALS
OKI MSM5832RS

MP Compabble
CIocl<iCaJencIM,Chp

$4.95 1001$3.95
32 .768KHz Crystal " s."

1>001 ..... IlOOll- l $1-4t5 ..- 17 is
ZIOO2 " .. 2901 ... .035 ,..
zec a ss mI' ... "'" ,..
ZlIOA ... !lOOlU. .. .. 1lO13N .. ..
F-ti (3&50 ) ,... .." ... "", " ..,." " .. 6600A ... .". " ..lllO2 ." ....., 00 " .. "'" "".,.,... ,.. """ " .. ""'" " ..eces ,.. ""'" " .. - " ..6l1OOO ....
61 1&'2016 $7.95 21<47 $4 .95 6290 $1 99

""''''K 5 .95 411 5.99 5296 .49
4116-2 1.99 414 45. 6506 4.50
4116-2 8112.95 110 1 .99 651 5 6.79
210 1 1.90 1103 .99 6561 3.79
2102 .79 4027 459 6604 399
21L02·2 1.49 4044 3 .99 6605 7.99
21L02.... .95 4050 '59 9130 8 99
2111 2.45 4060 4.69 9140 8.99
2112 2.75 4096 399 934 15 599
2114 1.49 4"5 1.49 93425 5 99
2114-l ·2 229 ' 200 7.95 5 101 3.75
2114L-4 1.99 4402 199 Z6132 24.95
2125 599 5280 4.80..•.
8155 $7.95 8282 $9.95 68 75 $575
8156 9 .95 8283 9.95 6880 2.10
8202 24.95 8284 9 95 6604 7 22.95
8205 2.69 8286 9 95 ..... 19.95
82 12 2 .10 8287 995 " 505 14.95
82 14 4.95 8268 29 .00 6520 '50
82 15 1.75 8289 4900 6522 7 95
8224 2.20 68 10 2.95 6530-X 20 .50
8226 2.95 6820 ' .50 6532 9.95
822 8 3.95 682 1 ' 50 6551 11 .75
8243 5.95 6828 10.50 Z1lO-PIC 495
8250 1• .95 6834 16.95 zaoA·PIO 5.50
825 1 • .25 6845 14.95 zso-crc 400
8253 5.so 684 7 14.95 Z8QA·CTC 5 50
8255 ' .50 8650 ' .50 Z1lO-Dto4A 11.95
8257 7.50 8652 ' .50 ZllOA·Dto4A 16.95
825. 5.95 6880 10.95 Z80-SIC 14.95
8275 29.95 6862 10.95 zeoA·SIO 16.95
8279 850

• ...
2764 (8Kx8) T$ $9.95 2706 (4SOnS) $3.95
2732 (4Kx8) T5 6.95 687 64 (8x8) 39 .95

2532 (" kx8) 895 27128 (16Kx8) 19.95
27 1612516; 5V 17024 '50

(2Kx8) TS 4.95
TM$ 271 6,5V,12V 17.95 MM5203AQ 1" .50
2758,5V,(45On$ ) 350 MM5204Q .95

CIRCLE sn ON FREE INFORMATION CARD

$3.25
3,75
1.25
7.50
:....
8.50....
3.05

cait ..JfI "

SURGE
SUPPRESSOR
" Surgeonlcs"
Power Sentry

15 Amps 250 Volts
tra n s ient suppress ion

t;: Price '3995

STEPPER MOTOR

CONNECTORS

Operates by app lYing
12VDC In one dlrecbon
a nd th e n re ve rsing
pol a rit y (o r s q ua re
wave) . Use s 12 VDC.
Clock Wise gctatrc n.
R at ed 3 RPM at 4
P .P.5 . with a 5 degree
Slepping angle .

ACP prlc : '395 1I••••miiE[!)]:JI••••
1a for $34.95

RS232
SIGNAL TESTER

COEX RS232
LINE TESTER
(7) lED lndK:ators

On~ '2495

Othe r Styles Also Availabl e

DB25P (RS232)
D625S Female
Hood
set wrttt Hood . Sale
22144 S'T, KIM
U'86 SIT, MOT
5(li100 $-100 Comector"ww
5()I100 $-100 ComectocSIT

64K CMOS RAMCARD
IEEE

Compatibl e

Uses
Low P ower

6 116 1C's

5V Single Supp ly

Assm and Tested .. .'29r

$325.00

4 MHz
Uses 2114L
ACP Pric e

'12900

COEI 80-FT Dp~1N~~TRRIX
• 9x7 Dot Mal nx. 80 C P S ,

BI· [h rect lOl'\al P nntl ng

• 2K Buffered Memory
. 80. 96 , 132 Colu mns .

GraphICS and Block P nnl lng

• Selectable Char PIlCh. li ne
SpacIng and Feed PARALLEL

COEX Interface Card to Apple , . $4 9 .9 5

Commodore Interface Card 10
VIC, 64, PE T..•.• . . ... ... . $79 .95

RAM UP-GRADES
64K 0. RAM (4164-200nS)

9 pes for $5000

16K 0 RAM (4116-200nS)
8 pes for $1295

32K S-100 .
Static RAM Kit

UV "EPROM"
ERASER

~
Model
DE-4

· $89·'
Holds 4 EPROM's

a t a ttme

16K Apple ™ Rameard
LIST 195

ACP
$4995

• With 80 Columns

• Expand Appl e II 48K to 64K

• Compatible with Z-BOSoftcard"

• Top quality - gold fingers • Full 1 yea r warranty

64K Apple lie Ramcard
• Also with 80 Columns . . . only $9995

ADVANCED .'===~COMPUTER ...':.
RODUCTS ..... ..

Popul ar
CORCOM

Filter

6 amps
S495

CompatlbMt. line Cord Add. . . . .. •.. $3 .50

Model S-52T

AMD MODEM IC
,

P/NAM7910
1200 Baud

5 Volts

Special ACP Prlclng'69°°

REPEAT OF SEU·OUT
58Key Ibmcoded Keyboard

~'199S ••.
thIS IS a new 58 key temun a! Keyboa rd
manufacturedby a ma,or marMJfactufOf'. lt ls
uncodedwith 5P5T keys unattac hed to any
PC board. Solid molded plaStic base mea·
aur" 11· X4" ,

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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STATIC RAMS

2101 256 x 4 (45Onl) 1.90
5101 256 x 4 (45Onl) (cmol) 3.90
2102·1 1024x 1 l45Onl) .88
2102L-4 1024x 1 45Onl) (lP) .98
2102L·2 1024x 1 (25Onl) (LP) 1.45
2111 256 x 4 (45Onl) 2.45
2112 256 x 4 (45Onl) 2.95
2114 1024x 4 (45Onl) 819.90
2114·25 1024x 4 (25Onl) 819.95
2114L-4 1024x 4 (45Onl) (lP) 8111.95
2114L·3 1024X4 (3OOnl) (lP) 8112.45
2114L·2 1024X4 (2OOnl) (lP) 8112.95
2147 4096 X1 (55nl) 4.90
TMS4044-4 4096 X1 (45Onl) 3.45
TMS4044·3 4096 X1 (3OOnl) 3.95
TMS4044·2 4096 X1 (2OOns) 4.45
MK4118 1024X8 (25Onl) 9.90
TMM2016-200 21148 X8 (2OOnl) 4.10
TMM2016-15O 2048 X8 (15Onl) 4.90
TMM2016-100 2048 X8 (l OOns) 6.10
HM6116-4 21148 X8 (200nl) (cmol) 4.70
HM6116-3 2048 X8 (15Onl) (cmol) 4.90
HM6116-2 21148 X8 (l20 nl) (cmol) 8.90
HM6116LP-4 21148'x 8 (200nl) !CmOI)(LP) 5.90
HM6116LP-3 2048 X8 (15Onl! cmol)(LP) 6.90
HM6116LP-2 21148 X8 (l 20nl (cmol)(lP) 9.95
Z·6132 4096x 8 (300nl) (Qllal ) 33.95

LP : Low Power Qllal - Quasl·Slallc

DYNAMIC RAMS
TMS4027 4096 X1 (25Onl) 1.95
UPD411 4096X1 (3OOnl) 2.95
MM5280 4096X1 (300nl ) 2.95
MK4108 8192X1 (200nl) 1.90
MM5298 8192x 1 (25Onl) 1.80
4116-300 16384x 1(300nl) 8110.75
4116-250 16384 x 1(25Onl) 8110.95
4116-200 16384x 1(200nl) 8111.95
4116-150 16384 x 1(15Onl) 8113.95
4116-120 16384 x l (l20nl) 8128.95
2118 16384 x 1(15Onl) (5v) 4.90
4164·200 65536x 1(2OOnl) (5v) CALL
4164·150 65536x 1(15Onl) (5v) CALL

5V : lingle 5 von lupply

EPROMS
1702 256x 8 (lUI) 4.45
2708 1024x 8 (45Onl) 3.90
2758 1024x 8 (45Onl) (5v) 5.90
2716 21148 x 8 (45Onl) (5v) 3.90
2716-1 21148 x 8 (35Onl) (5v) 5.90
TMS2516 21148 x 8 (45Onl) (5v) 5.45
TMS2716 21148 x 8 (45Ons) 7.90
TMS2532 4D96x 8 (45Onl) (5v) 5.90
2732 4096x 8 (45Onl) (5v) 4.90
2732·250 4096x 8 (25Onl) (5v) 8.90
2732·200 4096x 8 (2OOnl) (5Y) 10.95
2764 8192 x 8 (45Onl) (5v) 9.90
2764·250 8192x 8 (25Onl) (5v) 13.95
2764·200 8192x 8 (2OOnl ) (5v) 23.95
TMS2564 8192x 8 (45Onl) (5v) 16.95
MC68764 8192x 8sl:450nl) (5v)(24pin) 38.95
27128 16384x all Call

5v : Single 5 Voll Supply

74LSOO
74LSOO .23 74L S92 .54
74LSOl .24 74LS93 .54
74LS02 .24 74LS95 .74
74LS03 .24 74LS96 .88
74LS04 .23 74LS1 07 .38
74LS05 .24 74LS109 .38
74LS08 .27 74LSl12 .38
74LS09 .28 74LSl13 .38
74LS10 .24 74LSl14 .38
74LSll .34 74LS122 .44
74LS12 .34 74LS123 .78
74LS13 .44 74LS124 2.85
74LS14 .58 74LS125 .48
74LS15 .34 74LS126 .48
74LS20 .24 74LS132 .58
74LS21 .28 74LS133 .58
74LS22 .24 74LS136 .38
74LS26 .28 74LS137 .98
74LS27 .28 74LS138 .54
74LS28 .34 74LS139 .54
74LS30 .24 74LS145 1.15
74LS32 .28 74LS147 2.45
74LS33 .54 74LS148 1.30
74LS37 .34 74LS151 .54
74LS38 .34 74LS153 .54
74LS40 .24 74LS154 1.85
74LS42 .48 74LS155 .68
74LS47 .74 74LS156 .68
74LS48 .74 74LS157 .64
74LS49 .74 74LS158 .58
74LS51 .24 74LS160 .68
74LS54 .28 74LS161 .64
74LS55 .28 74LS162 .68
74LS63 1.20 74LS163 .64
74LS73 .38 74LS164 .68
74LS74 .34 74LS 165 .94
74LS75 .38 74L S166 1.90
74LS 76 .38 74LS 168 1.70
74LS78 .48 74LS169 1.70
74LS83 .59 74LS170 1.45
74LS85 .68 74LS173 .68
74LS86 .38 74LS 174 .54
74LS90 .54 74LS175 .54

.... 74LS91 .88 74LS181 2.10

74LS189 8.90 74LS363 1.30
74LS190 .88 74LS364 1.90
74LS191 .88 74LS365 .48
74LS192 .78 74LS366 .48
74LS193 .78 74LS367 .44
74LS194 .68 74LS368 .44
74LS195 .68 74LS373 1.35
74LS196 .78 74LS374 1.35
74LS197 .78 74LS3n 1.35
74LS221 .88 74LS378 1.13
74LS240 .94 74LS379 1.30
74LS241 .98 74LS385 1.85
74LS242 .98 74LS386 .44
74LS243 .98 74LS390 1.15
74LS244 1.25 74LS393 1.15
74LS245 1.45 74LS395 1.15
74LS247 .74 74LS399 1.45
74LS248 .98 74LS424 2.90
74LS249 .98 74LS447 .36
74LS251 .58 74LS490 1.90
74LS253 .58 74LS824 3.95
74LS257 .58 74LS640 2.15
74LS258 .58 74LS645 2.15
74LS259 2. 70 74LS668 1.65
74LS260 .58 74LS669 1.85
74LS266 .54 74LS6 70 1.45
74LS273 1.45 74LS6 74 9.60
74LS275 3.30 74LS682 3.15
74LS279 .48 74LS683 3.15
74LS280 1.95 74LS 684 3.15
74LS2 83 .68 74LS685 3.15
74LS290 .88 74LS 68 8 2.35
74LS293 .88 74LS689 3.15
74LS295 .98 74L S783 23 .95
74LS298 .88 81LS 95 1.45
74LS299 1.70 81LS96 1.45
74LS 323 3.45 81LS97 1.45
74LS324 1.70 81LS98 1.45
74LS352 1.25 25LS2521 2.75
74LS353 1.25 25LS2569 4.20

6500
lMHZ

6502 •• •• • • • ••• . • . • •• • • • •• • ••• . • • • . • . . 4.90
65 04 " 6 .90
6505 • • • • •• • • • • • • • •• • •• •• • • • •• •• • • • • . . 8.90
6507 . • •.. •.• •.. •. •... •.• • •.. • •. •. • • • • 9 .90
6520 . • •. • • •• •. • • • •...• .• • • •.•. •• • • • • • 4.30
6522 .. •.•• • ••• •.•••.• • •• •• • • • • • • • •• • • 7.90
6532 . • •. •.. • • • •...•.. •.• • • • • • •• •. • • •• 9.90
6545 21.50
6551 • • • • • . .•• • •• • • • •• . . •• . .• • .• • •• •• 10.85

2MHZ
6502A ••••• ••• •• ••• ••••• • •• • • •• • • • • • •• 6.90
6522A •• •• • • • • • •• • • • • •• ••• •••••••••••• 9.90
6532A •••• • • • • ••••• • •• •• • • • ••• •• ••• •• 10.95
6545A • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 26.95
6551A 10.95

3MHZ
65028 13.95

6800
68000 • •• • • • •.. •.. • ••• ••• • • • • • • •.• • •• 58 .95
6800 • .• ••• • • •• •• . .• .• . • ••••• •••• •• . •• 3.90
6802 .. • • • • •• • • • • • •. •.. • • • • • • • • ••••... 7.90
6808 ••••••••• •• •• . • .• . . •• .. •• ••• • ••• 12.90
6809E • . . . •• • • •••••• .• . . •• . . ••••• •••• 18.95
6809 . • . . .• ••• •• •• • • . • . .•• . . . ••• • • •• . 10.95
6810 • . .•• •••• • •• . : •• . .••• •• • • • • •• • .• • 2.90
6820 •• . •• • • • • • • • • . • . • . . • • . • •• •• •• • • . . 4 .30
6821 • • .••••• • • •• •• • . • . .••• . ••• •• • •• • • 3.20
6828 . •. • •. • • • •• • • •..• • •. •. • • • •• •• • • • 13.95
6840 • . • • • • • • • • • •• . . • . . • • • • • • • • • • • • • . 11.95
6843 33 .95
6844 •• • • •• • • •. •. • • • •• • ••• •• •• ••.• •• • 24. 95
6845 • •• •• • • • .• • • .••• • •• • • ••• • . .• .• . . 13.95
6847 . • • • • •••• • • • •. • •. • •• •••• •• ••. •.. 10.95
885 0 . • • • • • •• •• •..• •• • • •••• • • • • • • •.. •• 3.20
6852 15.70
6860 .. • • • •• • •• •... • •• • •• •• • • •... ••. • • 9.90
6862 •• . ••••••• . ••• •• • • •• •• . . • . • . . •• . 10.95
6875 .. • • • • • • •. •.. • • •• • • • • • • • •. • • ••. • • 6.90
6880 .. • ••• •• • • •.. • ••• • •• •. • • ••. •. •.. • 2.20
6883 .. • • •• • • • • • •. • ••• • • •. • •.•.. • •. •• 21.95
68047 • •• ••• • • . • • • •• • . • . . • . .• •• .•• • .• 23 .95
68488 18.95

6800 lMHZ
88800 • •• • • •. . . • • ••• . . .• . . .• • • •••• • • •• 9.95
68802 • • • •• • . .•• • • • . • . •• • • • • • •• • • • • •• 21.25
68809E ••• • • .. .• • •• . . . . •••• • • • • •• • • • • 28 .95
68809 • • • • • •... • • • • •. •.• • • • • • • • •• • • • • 28 .95
68810 • • • • • • •.. • • •. •... • • • • • • • • •. • • •• • 6.90
68821 • ••• • • • . . • • ••• .. .••• . • • • • • •• •• • • 6.90
68845 : 18.95
68850 •• .•• • •• • •• • . • .•• • •• • • ••• •• • •• • • 5.90

8000
8035 ••• •• • •••• • •• .• . • • ••••• • • . •••••• • 5.90
8039 • • •• • •• . . .•• • • • . .• • • • •• • ••• ••• • • • 6.90
INS·8060 ••• .•• .• • •• . . . .• ••• •• •• ••• ••• 16.95
INS-8073 •• • . . . • .•••• .• . . •• • • ••• •• ••• 49.95
8080 ••• • • • ••• . . .•••• .• • .•• •• •• • . . .• •• 3.90
8085 •••• • • • ••.• . •• • • • •• .• .••• • •• • . ••• 5.90
8085A-2 10.95
8086 •••• •• . . ... • •••••• . . .• • . • •• . . .•• 28.95
8087 " CALL
8088 •••• •••• .••• ••• •• • . . . • . . .• .• . . • . 38.95
8089 • • ••• •• • • • .• ••• • • • • . .• . . •• • . . .• . 88.95
8155 . •... •... • • • • • • • • • •. • • • • • •• • • • • • • 6 .90
8155·2 . • • •.. • •• • •.. • • •... • • • •• • • • • •• •• 7.90
8156 • . . .• • •• •• • • .• •• .• . . .•• • • • •• •• ••• 6 .90
8185 . . .. . . • •• • • • •• • • • • • . • . . • • • • • .•• . 28.95
8185-2 . • •... • •••• • •• •• • • ••... • •.. • •.. 38.95
8741 • . . • . . . • •• •• ••• .• • •• . . . • •• • . .. . • 38.95
8748 ... •.. • •• • • • .. • • •• • • •.. • • • • .•. •• 49 .95
8755 23.95
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8200 
/202 23.95 
9203 31.95 
9205 3.45 
6212 1 75 
8214 3 80 
6216 1 70 
6224 2 20 
1226 1 75 
6228 3 45 
9237 19.95 
9237-S 20.95 
123$ 4 45 
9243 4 40 
8250 9 95 
1251 4 45 
9253 6 90 
6253-S 7 90 
6255 14.95 
8255-5 16.95 
6257 7 90 
8257-5 90 
9259 85 
6259-5 7 45 
8271 38.95 
6272 38.95 
9275 29.95 
9279 8 90 
8279-S 9 00 
9287 6 45 
9281 14.95 
9286 6 45 
9297 6 45 
9288 24.00 
9289 48.95 

Z-80 
2.5 Mhz 

280-CPU 3 90 
280-CTC 4 45 
Z80-DART 9 95 
280-DMA 13.95 
z60-P10 4 45 
Z60-SIO/0 15.95 
Z80-SIOn 15.95 
260-510/2 15.95 
Z80-SIO/9 15.95 

4.0 Mhz 
Z604-CPU 4 90 
280A-CTC 4 90 
280A-DART 10.95 
280A-DMA 15.95 
280A-PIO 4 90 
Z80A-SIO'0 15.95 
280A-SIO'1 15.95 
Z$OA-SIOr2 
Z00A-S10/9 15.95 

6.0 Mhz 
z1o13-CPU 12.95 
260B-CTC 12.95 
260B-P10 12.95 
Z80B-DART 18.95 

ZILOG 
Z6132 33.95 
Z8671 34.95 

DISC CONTROLLERS 
1771 15.95 
1791 23.95 
1793 25.95 
1795 46.95 
1797 48.95 
2791 53.95 
2793 S3.95 
2795 54.95 
2797 56.95 
6843 33.95 
$272 38.95 
UP0765 38.95 
Mß$17$ 28.95 
M13$177 33.95 
1691 16.95 
2143 17 95 

UARTS 
AY3-1014 6 90 
AYS-1013 3 90 
AY3-1015 6 90 
PT-1472 9 90 
TR1602 3 90 
2350 9 90 
2651 8 90 
TMS6011 S 90 
IM6402 7 90 
IM6403 90 
INS8250 9 95 

INTERFACE 
$T26 1 54 
6728 1 84 
9T95 88 
8T96 dd 
$T97 8a 
9T98 66 
(M$131 2 90 
DP6304 2 24 
058836 1 94 
D58$31 98 

VOLTAGE REGULATORS 
76051 74 7905T .64 
711M05C 34 7908T .54 
7108T .74 7912T .64 
78121 .74 791ST .14 
79151 74 79241 .H 
79247 .74 7905K 1.44 
7105K 1.34 7912K 1.44 
7812K 1.34 7915K 1.44 
7815K 1,34 7924K 1.44 
7824K 1.34 79105 .78 
79L05 .61 791.12 .78 
7$L12 .61 79115 .78 
78L15 .6$ L11323K 4.90 
78H05K 9.90 UA78540 1.90 
78H12K 9.90 

C.T - TO-220 K - 10-3 L - TO-92 

DIP SWITCHES 
4 POSITION .84 
5 POSITION .59 
6 POSITION .a9 
7 POSITION .94 
8 POSITION .94 

IC SOCKETS 
1.99 100 

8 pin ST .12 .10 
14 pin ST .14 .11 
16 pin ST .16 .12 
111 pin ST .19 .17 
20 pin ST .28 .26 
22 pin ST .29 .26 
24 pin ST .29 .26 
28 pin ST .39 .31 
40 pin ST 48 .38 
64 pin ST 4.20 call 

ST - SOLDERTAIL 
8 pin WW 58 .44 

14 pin WW 68 .51 
16 pin WW 68 .57 
18 pin WW 98 .$9 
20 pin WW 1 04 .97 
22 pin WW 1.34 1.23 
24 pin WW 1.44 1.30 
28 pin WW 1.64 1.44 
40 pin WW 1.94 1.75 

WW - WIREWRAP 
16 pin ZIF 
24 pin ZIF 
28 pin ZIF 

ZIF - 

6 70 call 
9.90 call 
9.95 call 

TEXTOOL (Zao Insertion Force) 

CRYSTALS 
32.768kht 1 90 

1.0 milt 490 
1.8432 4 90 
2.0 390 
2.097152 390 
2.4576 3 90 
3.276$ 3 90 
3.579535 3 90 
4.0 390 
5.0 390 
5.0611 3 90 
5.185 3 90 
5.7143 3 90 
6.0 390 
6.144 3 90 
6.5536 3 90 
8.0 390 

10.0 3 90 
10.738835 3 90 
14.31$16 390 
15.0 3 90 
16.0 390 
17.430 3 90 
18.0 3 90 
19.432 3 90 
20.0 3 90 
22.1184 3 90 
32.0 3 90 

RESISTORS 
WATT 5. CARBON FILMALL STANDARD VALUES 

FROM I OHM 70 10 MEG OHM 
50 PCS. 1.25 
100 PCS 2.00 
1000 PCS 15.00 

BULK DISKETTES 
5'/4 DISKETTES 

ATHANA OR NASHUA 
SSSD 11.95 
SSDD 22.95 
DSDD 27.95 

51/4" DISKETTES 
NO LABEL 

SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Pack of Ten s 16.95 
Pack of 100 $149.00 

CIRCLE 99 ON FREE INFORMATION CARD 

APPLE ACCESSORIES 
80 Column Cad _ 12995 
16 K Card 42 50 
Fan 3a 95 
Power Supply 84 95 
RF Mod 24 95 

JOy BOO (Apple II) 29 95 
Paddles Apple 9 95 
120 Cad 129 95 
SCRG Svntch A-S1ot 19 95 
Paddle Adapp a 24 95 
Extend -A SI01 195 95 
04k Dnve 224 95 
controller Card 69 95 

The Flip Sort Plus' 
The Flip Sort Plus'U adds new dimensions to 
storage Designed with similar elegant lines as 
the original Flip SortTU. in a transparent 
smoked acrylic The Flip Sort Plus"-, has a stor- 
age capacity of over 100 diskettes and has all 
the outstanding features you have come to ex- 
pect from the flip sort Family. 24.95 each 

D o u 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 

1 8200
8202 • . . .. . . . . . . . • . • . . . . . . . . . . . . . . . . . 23.95
8203 . • • • . . •... . •... •. .. •... . • ... .. •. 38.95
8205 . .. • . •. . .• . • • . .. ... • •. . • • . .. . .... 3.45
8212 . . . .... . .. . • •.. • . • .. . . ........... 1.75
8214 . . . ..• ..• ..• •.... .... . .. •. . .. .• . . 3.80
8216 • . .. .. .• .• • . • .. •. • . . . • • . • • .... . . . 1.70
8224 . . •. • . . • • •••• ..••• •.• •.. .•....... 2.20
8226 .••.. . . •. .• . .•• .•.•. . • •. .•• •. . •• • 1.75
8228 . . . . ... • • • •. . •• • . .•. . • • . . • . • . . . • • 3.45
8237 . • • . . • . • . . . • .. • . • . . • . • • •. • • •. • • • 18.95
8237·5 .• ....•.... •. • . •. . •. .••. •• • • •. • 20.95
8238 .. ... . • .. .. ••.•. •..•. . . • . . •• • • • .. 4.45
8243 4.40
8250 9.95
8251 . . . . .. . . . . . . . . . . . . .• . . . . . • . • . • . . . 4.45
8253 . . . . . . . .. . . . ... . ... . •• . • . . .• . ... . 6 .90
8253-5 7.90
8255 14.95
8255-5 • . . . • • •• • . • . .• . • . •• . . . • •• . . . • . 18.95
8257 .. . . . .• .. • .•• . • ..• .•• . . . •. • . •••.. 7.90
8257·5 •• • .... .•. . . • • •• .•. • .. . .•• .. . . • . 8.90
8259 . . . .. . .•• •• . •.• .• . . •.. •..• . • ...•• 6.85
8259-5 7.45
8271 ... . . . .•.. . . . . • • • .• . . • • ..•. .. . .• 38.95
8272 . ... .. .• • • • . • .•.... •.. •• .•.•.. . • 38.95
8275 ....... •. . •... .. .. . •. . •.. •. •. . .• 28.95
8279 •... •• . •..• ••. •..• .• .. •.. • .. .•.•• 8.90
8279-5 . . .. • .•..••.. . . .• • ..• ••• ••••.. • 9.00
8283 . • • • .. •• • • • . •••• •. •. . •• .•. ••. . ... 6.45
8284 • • • . . •. •.. . .• • ••. .. • • • •.. • • . ..• . 14.95
8286 • • . . . •.• .. •. • • ••. • •. • • • . .• • .. . •.. 6.45
8287 . • . . • •. . . . • . . • • • • . • . . •• . . . . . . . . . . 6.45
8288 ... . • .. • . . • • ..•. •.. . . . •. . .• • . ..• 24.00
8289 •... . .. • . . • . . . • . • . . . ..• . . ..• . . .• 48.95

Z-80
2.5 Mhz

Z8D-CPU • . . • •• • . . • . . • . • . • • • . . . . • . • . • . . 3.90
Z8D-CTC . • . • • • •. .• • . • .• ..•• • . . . • . .. • .. 4.45
Z80·DART . . . • . . • . • • . . .• . . . • . . . . • . . . • . . 9.95
Z8D-DMA . .. •.. • • •.... .. .. . •. . .•. .. •. 13.95
Z8D-P10 . • .• • . •. . • . . •.•.. . • . ... • ... • .. 4.45
Z8D-S10/0 . •. •..• . •.••. •...• • ...•. . . •. 15.95
Z8D-SI0/1 . .. •..•. •. • •. ••..• ••.. • . ..•. 15.95
Z8D-S10/2 .. .• . . • . •.. . . • • ... • • . •• .. . • . 15.95
Z8D-S10/9 15.95

4.0 Mhz
Z80A-CP U • . • .•• . . . • •. . • . . • . . . • • . • . •. . • 4.90
Z80A-CTC . ..•• •. • ..•. . • •. • • ..• • . • • •... 4.90
Z80A-DART .. • . • .• . • • • .• . •. •• .• . • . . ... 10.95
Z80A-DMA . . • ••.• . . . •. • .. . • . .• .• . . . . . 15.95
Z80A-P10 . .•• • • .•.• • . . • . .•• . . • . • .• •. . . 4.90
Z80A-S10/0 . . •• • . • . . • . . • • . . . • . • . • . . . . . 15.95
Z80A-SI0/1 . . • • • • •• ... •. • •.. • • •• . . . . . . 15.95
Z80A·S10/2 15.95
Z80A-S10/9 15.95

6.0 Mhz
Z80B-CPU . . . . . . • • . • • . • . . .. • . . . . . . . . . 12.95
ZSOB-CTC . . ... •. •• .••.•... . ... . .. . . . . 12.95
Z80B-P10 . ... • .. •. •• • . • . . . . . .... .. ... 12.95
Z80B-OART 18.95

ZILOG
Z6132 33.95
Z8671 . •. •. . .. .. . . . . . . . . •• . • .• . •••• • • 38 .95

DISC CONTROLLERS
1771 •• .• . • . • • . . • . . .. . .• . . . .• . . . . . . . . 15.95
1791 • . . . . ... . . . . . . •.... . . . . . .. . . . • • • 23 .95
1793 .•.. . . . . . . . . .• •....... •.•.... • . • 25 .95
1795 48.95
1797 . . . . . • . .•. .. . •• •.•• •... •• . .•.• . • 48.95
2791 ... .. • . • . .. . •. • •.• • • . . . • • .• •. • . . 53 .95
2793 . .. . . •. • • . . . .. •• . • •• .. . • • .•• . • . . 53 .95
2795 . .. . . • . • • . . . • • . . . • • • . .. ••.• • . • .. 58 .95
2797 . . . . .• .• • . . . . . . . • . . • . . .. • . . . . . . . 58 .95
6843 . . • . . • . • •.. . •. . . .. • •. .. • • . • . .•.. 33 .95
8272 • . • . . •. • • . . • • . . • . . • • . . . • • . . • . •. . 38 .95
UPD765 . . .. • . .. . •. . . . . • . . ..• • . . • . • . . 38.95
MB8876 . .• .• . .. . . .. .•. .• ....• . . • .• . . 28 .95
MB8877 .. •. • .•. • .... •. . • .. . • • .• • .•.• 33 .95
1691 .... . . .. . • •. ...• . .. . .. . • •. . . .... 16.95
2143 ••.. .. ... ..•• .. . •. . . . . .. •.. . . . . . . 17.95

UARTS
AY3·1014 .. . ... . .• . . . .. • ... . • •. .. . . ... . 6 .90
AY5-1013 .. . . • . . .• • . . .. . .. . •. . . .. . . ... . 3.90
AY3·1015 . ...•... • •• .. . .. . ..•..•.. .. . . • 6.90
PT·1472 • ••... . .. . . • .. . . ... . • ... . .. . . • • 9 .90
TR1602 ...• . .. . .• .. ••• •. .. . •. . .. . . •.. • 3.90
2350 . .. •. • .....• ..•• . • • . . • • • . . . . • . . . • 9 .90
2651 8.90
TMS6011 .. •• • • . . . .• • • . • • . .• • .• • . • •.. .• 5.90
IM8402 . . .. • • •.. • . • •. . . . . • . . . . . .. . • . • . 7.90
IM6403 . . .. • •. . . .. •. • .• • . . . .. .. . • . • .. • 8.90
INS8250 • . . . . .. • . .. . • . •• . . • . . . . ...•. . • 9.95

INTERFACE
8T26 .. . • • .. . . .• . . . . • . . • • .. . . . •.. • . . .• 1.54
8T28 • . . • . . • • • .. • . . .. . . ... . . ... . .. . . • . 1.84
8T95 • .. .• . . • • . . . . . . . . . . ...• .• .. . . . . • . .88
8T96 •.. .• . • • • . . • . • . . . . . . .. . .. • • . . . . • . .88
8T97 . . . . . . • •• .. . . . .. .. . . . . . . . . ... . . • . .88
8T98 •• . . . . . • • . . .... • . . • . . . . . . . . . . . . • . .88
DM8131 . . .. . • . . . . . . . . . . . . . . . . . .. . . . .. . 2.90
DP8304 2.24
DS8835 . ... . . . . •. . . . • .. ....... . . . . . . .. 1.94
DS8836 98

VOLTAGE REGULATORS
7805T .74 7905T .84
78M05C .34 7908T .84
7808T .74 7912T .84
7812T .74 7915T .84
7815T .74 7924T .84
7824T .74 7905K 1.44
7805K 1.34 7912K 1.44
7812K 1.34 7915K 1.44
7815K 1.34 7924K 1.44
7824K 1.34 79105 .78
78105 .68 79112 .78
78112 .68 79115 .78
78115 .68 lM323K 4.90
78H05K 9.90 UA78S40 1.90
78H12K 9.90

C.T - TO·220 K - TO·3 l - TO·92

DIP SWITCHES
4 POSITION . • . . . . . . . . • . .84
5 POSITION . . • . • . . • . . . . .89
6 POS ITION . . . . • . . . • . . . . .. . .. . . . .89
7 POS ITION 94
8 POSITION 94

ICSOCKETS
1·99 100

8 pin ST .12 .10
14 pin ST .14 .11
16 pin ST .16 .12
18 pin ST .19 .17
20 pin ST .28 .26
22 pin ST .29 .26
24 pin ST .29 .26
28 pin ST .39 .31
40 pin ST .48 .38
64 pin ST 4.20 call

ST - SOlDERTA ll
8plnWW .58 .48

14plnWW .68 .51
16plnWW .68 .57
18plnWW .98 .89
20 pin WW 1.04 .97
22 pin WW 1.34 1.23
24 pin WW 1.44 1.30
28 pin WW 1.64 1.44
40 pin WW 1.94 1.75

WW - WIREWRAP
16 pin ZIF 6.70 call
24 pin ZIF 9.90 call
28 pin ZIF 9.95 call

ZIF - TEXTOOl (Zero Insertion Force)

CRYSTALS
32.768khz 1.90

1.0 mhz 4.90
1.8432 • • • . • • . • . . . .• . • . • . .. . • . . . . .• . . . 4.90
2.0 • .•.• . .•. •. .. . •.• . • . . . .. . . . .. • .. . 3.90
2.097152 •. • • .• . • . • •. • .. .. •. ...... •..• 3.90
2.4576 • . . . . .• . . . • . .• . • . . .• • . . .•. • . . . 3.90
3.2768 • • . . • . • . • . . • . . . . . . . . • . . • . . • . . • 3.90
3.579535 . •• ... . . . ..• . . ... . •.• • •. • . . • 3.90
4.0 •. . • . . • ... . . . . . . . .. .. • . •. .. • .• . .• 3.90
5.0 . .. . . • • • . ..• . .. • . . . • • • . •. ... . .. .. 3.90
5.0688 • . • • . . . . • . • . • . • . •• • • •. • • . . . .. • 3.90
5.185 • . • . •.. . . . • . • . •.• . •• . . • . .• . .. . . . 3 .90
5,7143 3.90
6.0 . . . • . • .. ... . . • . • . • .. • •. • . . •.. ... . 3.90
6.144 . ...• . . • .. • •• . • .. . . . . • • . . .. . • . •. 3.90
6.5536 ..• .. • . . •.• . • . • . • • . .. .. ... •.. . 3 .90
8.0 . .. .. • . .•. • . •.. • . •. • • . . .. . .. . • . • . 3 .90

10.0 . .• . .. • ..•• • . •• . . . •. ••. •. . •. . . •. • . 3 .90
10.738635 3.90
14.31818 . . . ..•.. .. . . . .. ..•. •..• • . . •. •. 3.90
15.0 • • • . • .. . . •• • . . . .. . . . .. .• .•• • . • . . • . 3.90
16.0 •. • .• . .. •• . •. •. . . .. . . •. • . • ••. • • . •. 3 .90
17.430 • • . . . . . • • . . . . . . . . . . . . . . . • • . • • . • . 3.90
18.0 •.• . . . • . . • . . . . . . . . . . .. . . . .• • . . • . . . 3 .90
18.432 •. .. . . •.. . .. . . . . . . ... • . . • ... .. . . 3 .90
20 .0 . • . .. . . •.• • .. . . . . . . . • . • . .. .. • . . • . 3 .90
22.1184 ..... • . • . ... ... .. . . . • . ... .• . • •. 3 .90
32 .0 . •..... . . •... . ... .. . . . •. . •. . • . • . . 3.90

RESISTORS
14 WATT5- CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG OHM

50 PCS 1.25
100 PCS.. . • . . . . . . . . • . . . . . . . . . . . . . • . . •. 2.00
1000 PCS ..• . • . • • . . . . . . • . • .. ... . • . •. . • 15.00

BULK DISKETTES
51/4" DISKETTES

ATHANA OR NASHUA
SSSO.. . • . •.. . . .. . .•.. . . . . • . . .. .•. •. . 18.95
SSOD • . . • . . • . .. • . . . . . . . • • . . • . •.. . . . . 22.95
DSOD . •... .. • . . . .. . • . . •. . . • . •.. . • . . • 27.95

51/4" DISKETTES
NO LABEL

SINGLE SIDED DOUBLE DENSITY
(WITH JACKETS AND HUB RING)

Pack 01 Ten . . . • . •. . . . . . . • .. . . . ... .• . $ 16.95
Pack 01100 $149.00

CIRCLE 99 ON FREE INFORMATION CARD

APPLE ACCESSORIES
80 Column Ca rd. . . . . . . . . . . . . . . . . . . . . . . . 129.95
16 K Ca rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 42.50
Fan 38.95
Power Suppl y . . . . . . . . . . . . . . . .. 84.95
RF Mod 24.95
Jo y Stick (Apple II) 29.95
Paddles Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.95
Z80 Ca rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.95
SCRG Switch \o'.-Slot . . . . . . . . . . . . . . . .. 19.95
Paddle Adapp le 24.95
Extend-A Slot. . . . . . . . . . . . . . . . . . . . . . . . . . 195.95
Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . . .. 224.95
Controller Ca rd 69.95

The Flip Sort Plus™
The Flip Sort Plus™ adds new dimensions to
storage. Designed with similar elegant lines as
th e or ig in al Fl ip Sort™ , in a tran sparent
smoked acrylic.The Flip Sort PIUS™ has a stor­
age capacit y of over 100 diskettes and has all
the outstanding featur es you have come to ex­
pect from the flip sort Family. 24.95 each

2100 De La Cruz Blvd .
Santa Clara, CA 95050

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
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1/ FORMULA INTERNATIONAL INC 
abb. 12603 Crenshaw Blvd . Dept B. Hawthorne, CA 90250 "pr. -quip For information (213) 973-1921 Orders Only (outside Calif.) (800) 672-8758 

MARK IV - 15 STEP 
LED POWER LEVEL INDICATOR KIT 
The new stereo picador tot come of 36 4-cotor 
LED s (15 psi Nernst) to ondeele the gourd level 
output 01 Yew ampktorm from 360B to 3013 
Comes... a well dewed elk mason plated ple- 
be panel wet has a selector switch PUN/ floalrg or 
gradual Ou1put malcseng Poem* supply a 612V0C 
wet THI3 on board nowt sonsAnnly Cored* The arse 
can work PM any aimed** from 1W SO 200W KS 
nodules 70 pm *wet agnate:vs. 36 pad method 
4-color LEDs. al etettronc Components PC Board 
and l'64.4 Pm' MARK IV KR' $31.50 

TA-1000 
KIT 

S51 95 

Power 
Transformer 

$24 00 ea 

100W CLASS A 
POWER AMP KIT 
Dynamo Bras Class A cool dew makes the 
we unapt, on Ss doss Crystal deer. 100 warts power 
output well Nab* IN* most tacky tans A perfect 
condoles:. met We TA-1020 o TIM stereo pre 
amp 
Speoecabons °taw power 100W ROAS n10 611 
125W RMS onto 411 Frequency response 
10H.1-1005(Hz THD less than 0 01% SPI rabo 
beam than 1100B *Out swede% IV max Power 
PO* 40V al SA 

le KC bum 
beeirof 

WA PRICE MO MI 
wane utimestu 
demorn MOW 

S2801 sa. 
IRMA 18111-41 I 

CRYSTAL COIMAIX1111 
ISMELESSIRCRORIONE 

SYSTUN 

Transmoier FET sic for flat 
3010115KHz response X tar 
controlled 4904Hz AM Band 
for Onflfroo partisane 

100mW output Hong@ 
moms .4 me) tor .- 

4 Hblo long rfing 
I nsrniss.on 
Powered by 9V 
redo battery 
Recenser KIP con- 
trolled locks on 

494440 tlinUTION lignel On panel VU miter. Pont- 
loos the mind drereallt from the moophone Slat 
dad phone tack OMNI connecban to a P A or other 
phone robot 9V ballbry ncluded TNs prolessenal 
sot is ideal lot on Opp at held churdt on house or 
outdoor use 

LOW 11M OC STEREO PRE-AMPIOT TA-1020 
Incoi:orates brand-new DC deer that ¡pm a Ire- 
oNncy response from 0100104: !O 5013 Added 
Natures We lone detest and budrese control lot you 
talc* your °two frequency suppbes toistisual. power 
fluctuabOrel 
Sosofcatocers THDTIM less *to* cos% Fop 
quinsy response DC to 100KHZ 0 5d13 RUA 
tendon 0 2dEl SN rabo bolter Pan 7018 
Seneresey. Phone 2mV 47K11. Au. 100mV 100Kit 
CkApit level 3V Max output 15V Tone conaols 
Bass !IOU eo 5011x. Treble ICSIB fro 15Hz 
Powys supply ,24v0C 0 SA Kol comes wet 
roweled paver supply AA you need s a 48VCT 
translonmer co 0 SA 

Only $44.50 
Transformer 

$4.50 M. 

pinecom DP-64 

111111111111.11-0. 

PTAIES 
Dual Processor (6502 and Z80A) 
Detached Keyboard 
64K RAM Expandable to 192K 
25 Function Key Keyboard 
Auto Repeat Keys w Upper lower Case 
2 Slim Disk Drives (optional) 
100% Apple Il Compatible 
40 80 Column Display (optional) 
Runs Both Apple Soft and CP'M Software 

Model DP-64 

Fully Assembled ... $65000 

pinecomT- 
Pioneer of Low Cost 

Apple* Compatible Computer 

A414.1. 

Now 
with New 
Improved 
Keyboard 

and 64K RAM 

No Copyright Problems' 

Compare These Features with Our Competitors: 
Powerful Utility Program (100°. Apple Compatible) 
68-Key Upper P. Lower Case Keyboard with Numeric Keypad 
25 Pre-programmed Function Keys 
2 Speed Auto Repeat Funbon 
64K User Memory-expandable to 192K 
5A Switching Power Supply (110 220VAC) 
All ICs Are Socketed for Easy Service 
Nation-wide Dealer Network for Convenient Technical Support 

And best of all, the price 
Assembled and Tested is just $499" 

SPECIAL * 
Excellent Price! 
Model 001-0034 

$29 50 per Kit 
Transformer 
$10.50 ta. 

TA-322 30 WATTS TOTAL 
15W 15W STEREO AMP KIT 

The os a sold state al transmit°, cruutry Pin on 
board stereo Pte-te for most merophone or phone 
nose Power output emPors NW/ PAY Ponn 
Hybfid IC Four built on board controls for 
volume. balance MK% and bass Power supply 
'spoors' 41JVCT 2 SA !random* THD ot less than 
o I% between 10040.10104z at hi power 115 Wee 

15 Warts loaded WOO et» 

60W 60W O.T.L. AMP v.., Iv...rev . 

um, key assereesd. Compel at ur 
Can be Mod ants most norm Power vs/ways 
tore 2SC1667 X 4 e gong max WO" WW 60w 
OW) 

Frequency moon% 2014: 115r(1e1 HIM Tor. 
humane Oilmen 0 02% II IOU) &anal %Ca. RAN 
88 013 loon loom Tone control 100 Hi a Ti is IC 

H.; adt3 Dynamo range 60 de Power Supp) 
49v r0V5Anop FrawCaz...ar 4700*75Vor bees 

MODEL' 
SA-4520 

Part 370-0350 $39 95 ea 
Transformer Part 670-0230 $22 SO as 

2 Falter Capacitor 4700,AF 70V S6 50 Si 

MAGNETIC HEAD ECILIAUZER 
Standard RIMA cone for as krds et emoreue heads 3 

stages crossover croe tor best roses Output .oltago 
guaranaNd to be stable sane atly 0110.0110. Pam 
:nee., 24 V D C 

MODEL MA-142 
Part 370-370 56.95 oe 

STEREO MIC. AND ECHO MIXER 
FOR STEREO AMPLIFIER SYSTEM 
The cecortn, employ, MI emovaled con" MD TYLn 
echo ceOet echo Imo can be actuated (W. 30 
MOW I Moo wet, a reKrophoro worm on se 
Foie, asseenteed 

MODEL MX205 
Pari 370-0360 $29 95 ea. 

PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

Aal scud Stale orcutry with Pup espency cam ban 
tear 2SC0116 and IC Kemp regulator SAC1733 Cups 
mane can be ailed Iron 0-30V at IA ostert 
need or 0-15V NI 2A current bleed Marti nub 
anal S lees Pen 0 CONS rope ard noes Mt fen 
Iron/. duel on perer mien tor naive eel current 
iadnç also wan on board LED we muddles wer bad 
"Ocala, KA corm *eh preload PC Dowd rerisc- 
torts. all necessary Pectronc comments trans 
tourer and a polesaxel bang metal catmet he 
beg popct for scrod and Pe most Leek/ onstrunent 
bi ropenven Eked one Way. 

l'AMI-11.11 el 1111Mihl Mod 'MINA 
I s 0-15VDC 2A 

L Model 17881113 

0-30VDC « 1A SS9 50 per Kit 

LOW T.I.M. TRANSISTORS 
100W - 100W 

EnVoys Heath Ow none i C Ii. ono- am Ma 
ought 16 V P P Iron dosioncrto WM Nets taw, an, 
We detest mug ROY Noy amp eel sing inca 
prosscson Gara has YOt tor memurn nesulti Tone 
40nDOIs t sue AN components tempi pats tor vp 
um and tone comas) as p.-assented. Pe quash 
s guatanwed Po.* apply DC '35v'SOV 

MODEL: SAI102C 
Part .370-0340 44500 

POWER TRANSFORMER 
(66V-80V CT 6 AMP) 

Pal *670-0220 S24.50 

SEND ON1 DOLLAR Studying L Handling Charges 
ION OUR DETAIL CATALOG Under 650 00 Over 550 00 

Inside Geld cornet 
Outvote Calif (wet Monco L Canada) 
Oversees 

Purchase 
10% 
15% 
25% 

Purchase 
5% 

10% 
20% 

Minimum Order 1110 00,Calir Residents 
add 15.5% Sales Tas Phone Orders Accepted 
on VISA or MC ONLY NO C O 13 's Prices sub. 
tact to change without notice 

brew: 
Mtall 

STORE HOURS 
MON-FRI-10-7 

SAT-10-6 
'Apple and Apple II are Me trademark of APPLE COMPUTERS. INC. 

. 

CIRCLE 78 ON FREE INFORMATION CARD 

MODEL: SA802C
Part #3 7G-0340 . . • • • $85.00

POWER TRANSFORMER
(68V-SOVCT 6 AMP)

Part ;1167G-0220 .. . • • $24.50

MODEL : MX205
Part ;11370-0360 . • • • • $29.95 ea.

MODEL :
SA-4520

STEREO MIC. AND ECHO MIXER
FOR STEREO AMPLIFIER SYSTEM

LOW T.I.M. TRANSISTORS
100W+100W

• Employs Hitachi low noise I.C. for pre-amp • Max.
output 16 V Pop (non distortion) . With hi-lowfJlter, and
tone defeat circuit - Rear power amp with short circuit
protection - Giant heat sink for maximum results- Tone
controls ~ 14dB e All componen ts (except pots for vol­
ume. and tone controls) are pre-assembled. the quality
is guaranttJed. • Powor supply DC±.35V-50V

The circuitry employs all integrated circuits. BBD type
echo circ uit. echo time can be adjusted (max..30
Msec.) Also with a microphone preamp on the board.
Fully assembled.

Pert ;11370-0350 • • • .• $39.95 ea.
1 Transformer Part ;11 670-0230 . • • $22.50 ea.
2 Filter Capaci tor 47oo~F 70V $6.50 ea.

60W+60W O.T.L. AMP
Stereo pre-amp +tone control +power amp. All in on
unit. fully assembled! Compact in size: rx4¥."'x2~~ .

Can be fitted into most cabinets. Power transistors
using 25C 1667 X4 to give a maxoutput of 60W t 60W
(e n)
e Frequency response: 2OHz- 85KHz( - 1dB) e Total
harmonic distortion:O.O~O (1KHz) · Signal/Noise Ratio:
88 dB (open loop) • Tone control : 100 Hz s 16 dB 10
KHz ::!:. 14dB · Dynamic range: 60 dB· Power Supply:
48V - 70V5Amp.· FilterCapacitor:4700~ 75Vor better.

* SPECIAL *
Exc ell ent Price!

Model 001-0034
$29.50 pe r K it

Transformer
$10.50 ea.

Model DP-64

Fully Assembled ...

MODEL : MA-142
Part ;11370-370 . . . . • $8.95 ea.

• Dual Processor (6502 and Z80A)
• Detached Keyboard
• 64K RAM Expandable to 192K
• 25 Function Key Keyboard
• Auto Repeat Keys w/Upper/lower Case
• 2 Slim Disk Drives (optional)
• 100% Apple II Compatible
• 40/80 Column Disp lay (optional)
• Runs Both Apple Soft and CP/M Software

MAGNETIC HEAD EQUALIZER

Apinecom,. DP-64

e Standard RIM curve for all kinds of magnetic heads · 3
stages crossover circutt for best results - Output voltage
guaranteed to be stable wi1hou1 any oscnaucn- Power
Supply: 24 V.D.C.

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

All sohd state circu itry with h'9h effia ency power tran­
sitor2SD388andICvoltageregulatorMC173:j.Output
voltage pan be adjusted from 0-3QV at 1A current
limited or 0~1 5V at 2A current limited. Internal resist­
ance is less than o.oosn. ripple and noise less than
1mV, dual on panel meters for voltage and current
reading, also with on board LED and audible over load
indicator. Kit comeswith pre-drilled PC Board, instruc­
tions. all necessary elect ronic compone nts, trans­
former and a professional kx>king metal cabinet. The
best project for schoo l and the most useful instrument
for repairmen . Build one today!

TA-322 30 WATTS TOTA L
15W + 15W STEREO AMP KIT

Thi s is a solid state all tran sistor circuitry with on
boar d stereo pre-amp for most microphon e or phone
input . Power out put employs a heavy duty Power
Hybrid tc. Four built on bo ar d co n tro ls fo r .
volum e, balance, treb le and bass. Power supply
requ ires 4aVCT 2.5A tran sform er. THD of less than
0.1% between 100H z-10 KHz at full powe r (15 Watts
+ 15 Watts load ed into an).Now

with New
Improved
Keyboard

and 64K RAM

Only $44.50
Transformer

$4.50 ea.

No FCC license
Rl quired

OUR PRICE $49.50
Addllion.IMicruphone
(Tl'Ift$fnittet)A Vlillbte

. 1$28.00 .a.
MURA WMS·49

LOW TIM DC STEREO PRE·AMP KJTTA-1020

Transmitt er : FET mrc for flat
3OHz·18KHz response . X'tat
controlled 49MHz AM Band
for dritt -free performance .

100mW output (rang e

1 ~~~f=' y~~~e~~o~~e~
"'fIIl!ililoo~ tr an smi s si on .

e=J .~ Pow er ed by a 9V
~ radio battery .

~'''''-=-, ~r~cl~i;~r : I~~~ 5c~n~
49MHz tran smitt er stgnal. On pane l VU meter . moni­
tors the signal strength from the micr ophon e . Stan­
dard phone jack outlet connectio n to a P.A. or other
phone input. 9V battery included . This professional
set is idea l for on stage, in field . church. in hou se or
outdoor use.

Incorporates brand-n ew DC design that gives a fre­
quency respon se from 0-1OOKHz ~ O. 5dB . Added
featur es like ton e defeat and loudness contro l let you
tailor your ow n frequ ency suppli es to eliminate power
fluctuations!
Spec ifica tions : • THDfTlM less than .0050/0• Fre­
quency respon se DC to 100KHz ~O.5dB • RIAA
deviat ion ~ 0.2dB • SIN ratio better than 70dB •
Sensitivity; Phon e 2mV 47Kn, Aux 100m V 100Kn.
Output level1 .3V • Max output 15V. Tone cont rols;
Bass :t 1OdB (rl 50H z. Treble ~ 1 0dB ((1 15Hz .
Power suppl y :t 24VDC ((I 0 .5A. Kit com es with
regul ated powe r supply. All you need is a 4aVCT
transform er ((I 0.5A.

-,.
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And best of all, the price
Assembled and Tested is just. .. .. .

• _ hL.. '-" '-"-----_._--- -_._-- ~ -. .--.... . . . ... ... .. .. .. - - ... "" , ', ", ",' - .- ----------_._-.. .......

No Copyright Problems!

Compare These Features with Our Competitors:

• Powerful Utility Program (100% Apple Compatible)
• 68-Key Upper & Lower Case Keyboard with Numeric Keypad
• 25 Pre-programmed Function Keys
• 2 Speed Auto Repeat Funtion
• 64K User Memory-expandable to 192K
• 5A Switching Power Supply (110/220VAC)
• All ICs Are Socketed for Easy Service
• Nation-wide Dealer Network for Convenient Technical Support

Apinecom"
Pioneer of Low Cost

Apple* Compatible Computer

Dynamic Bia s Class "A" circu it design makes this
unit un ique in its class. Cry stal clear, 100 watts power
output will satisfy the most pick y fans. A perfect
combination with the TA-1020 low TIM stereo pre­
amp .
Specific ation s· Output powe r 100W AMS into an.
125W RMS int o 4{} • Frequ ency re spon s e
10Hz -100 KHz e THO less than 0.01% • SIN rat io
bett er than BOdB · Input sensitivity 1V max. e Power
supply ~ 40V at SA.

This newstereo trdcator kit consists of 36 4·color
LED 's (15 pe r ch annel) to indic ate the sound level
outp ut of your amplif ier from - 36dB to + 3dB .
Comes with a well designed silk screen printed plas­
tic panel and has a selectorswitch to allow floatingor
gradual output indi cating . Pow er supply is 6-12VDC
with THG on bo ard input sensitivity controls. This unit
can work with any ampl ifier from 1W to 2OOW. Kit
includ es 70 pes driver transistors . 38 pes matched
4'color LEO's, all electronic components. PC Board
and front panel. MARK IV KIT $31.50

TA-loo0
KIT

$51.95

Power
Transformer

$24 .00 ea .

100W CLASS A
POWER AMP KIT

,

rtf~~'f.tJ~
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NETWORK SALES, INC. 
7400 

7400 .19 7473 .29 
7401 .19 7474 .33 
7402 .19 7485 .55 
7403 .19 7486 .35 

.19 7490 .35 
7405 .23 7491 79 
7407 .29 7492 .55 
7408 .2$ 7494 .60 
7409 .19 7496 .69 
7410 .19 74121 .29 
7411 .24 74123 .78 
7414 .49 74145 .59 
7417 .25 74148 1.19 
7420 .19 74150 1.19 
7423 .59 74151 .55 
7430 .25 74153 .55 
7432 .29 74155 .69 
7438 .29 74157 .55 
7439 .S9 74159 1.65 
7442 .45 74160 69 
7446 .69 74165 .69 
7447 .69 74170 1.29 
7451 19 74174 .69 
7453 .19 74181 1.85 
7454 19 74190 .69 
7472 .19 74191 .69 

74LS00 
741500 .23 7415153 55 
741S03 .24 741S154 1.85 
741.504 .24 7415157 .65 
741505 .25 7415162 69 
741508 .28 1415163 .65 
741510 .25 7415164 .69 
741511 .34 7415170 1.45 
741515 .35 7415174 .55 
741.520 .25 7415175 .55 
741S27 .29 7415181 2.15 
741530 .25 7415190 .89 
741532 .29 7415194 69 
741S38 .35 7415197 .79 
741542 49 7415240 .95 
741547 75 7415241 99 
741574 .35 7415244 1.29 
741576 39 7415245 1.49 
741586 39 7415253 .53 
741590 55 7415257 .59 
741592 .55 7415273 1.49 
7413113 39 7415279 .49 
741 5123 .79 7415366 .49 
7415125 .49 7415367 45 
7415136 .39 7415373 149 
7415138 .55 7415374 1.49 
7415139 .55 7415670 1.49 
7415151 .55 

CMOS 
4000 29 4073 .29 
4001 25 4075 21 
4002 .29 4076 .79 
4007 29 4078 .29 
4009 .39 4081 .29 
4010 45 4082 29 
4011 25 14412 195 
4012 .25 4502 .95 
4013 38 4503 .65 
4014 .79 4510 .85 
4015 39 4512 .85 
4017 69 4516 1.45 
4018 79 4518 .89 
4019 39 4520 .79 
4020 75 4526 1.25 
4021 79 4527 1.95 
4023 29 4536 4.25 
4025 29 4555 1.49 
4027 45 4556 1.15 
4030 39 4591 150 
4014 1.95 4583 2.50 
4035 .85 4584 .75 
4041 .75 74C00 .35 
4042 .69 74CO2 .35 
4043 .79 74C14 .59 
4047 .95 74C15 .35 
4049 .35 740154 120 
4051 .79 74C161 1.19 

.39 
29 74C221 1 75 

4070 JS 74C901 39 

MISC. 
9601 .75 
9602 1.50 
DS8640 89 
8811 69 
058820 1.45 
11456060 15.95 
DM6130 3.00 
9300 69 
82S23 2.95 
6233 1.95 
8234 1.95 
8266 2.25 
8273 3.25 
8291 .69 
825123 2.95 
825141 4.95 
1833 2.25 
8709 1.25 
8737 1.75 
8T97 1.50 
a554 2.25 
NE510 3.95 
3341 5.95 
75107 .75 
15108 .75 
75110 2.25 
75150 .95 
75325 1.75 

ZHOA -CPU 4.95 
Z -804-5100 1695 
8279 6 95 
8279 -5 1000 
2716 4.95 
2732 4 95 

RIBBON CABLE CONNECTOR 
These very popular 40 PIN ribbon 

cable connectors are used by a 

number of mfgs of micros for inter- 
nal board to board terminations and 
l'O port connections 
W /atraln relief 51.95 

40 CONDUCTOR RIBBON CABLE 
gray color 70441. 

DIP SWITCHES 
Hugh quality DIP switches mfg by CTS 

Aea,iabq .n the loilowng conhgurahons 

4 P35 -804 
5 POS -804 
6 P OS -803 
7 P05 -1104 

DB -25 S (FEMALE) 
The most popular computer connector 
Mfg by AMP 025' gold PC pins 
wdn mfg holes 

51.50 
L I N E A R S 

114301 49 MC1350 1.15 
311 65 1411458 49 1.14311 

LM319 1 19 íA96 1.25 
LM]19 1.95 1411689 225 
LM]17K 3.95 1413900 59 

LM32 3X 
4.95 
95 LU3914 

395 

L94339 .99 7805K 1 as 
1.14350K 4.95 78057 45 
1E353 .95 7912T 80 
LM310 1.29 7912K 1.45 
141389 1.35 78357 60 
LM386 .89 7818T 80 
LM555 .50 7905T 90 
NE544 295 79061 90 
114565 1.00 7912T .90 
141723 49 79151 .90 
L14741 35 7918T .90 
MC1330 1.25 

74S0074S004069 

74500 32 74S157 .95 
74504 .35 745240 2.20 

74511 .35 745244 2.20 
74515 .35 145257 .95 
74532 .40 745571 2.95 
74574 .50 

. .+-... v eneeó+a ec oee eeeeeeo .=f 

NETWORK SALES, INC. TERMS Visa. M C.. Check. 
2343 W. BELMONT AVE. Money Order or COD (add it 

CHICAGO, IL. 60618 $3.00) Min Order $10.00 Add 
$2.50 SEH for USA Ill add 8% 

312- 248 -3202 Tax MAIL ORDER ONLY. 
Prices subject to change Phone Orders Welcome I 9 

WRITE FOR OUR MONTHLY without notice. 
UN- ADVERTISED SPECIALS 

QUANTITIES MAY BE LIMITED 
tCpPYRtGHT 1988 NETWORK SALES INC 

74H01 
74H01 .25 74H50 .35 
74H04 .28 74H51 35 
74H08 .35 74H53 .35 
74H2O .35 74H55 .35 
74H21 .29 74H62 .35 
74H30 .35 74H72 .55 
74H40 .32 

CIRCLE 90 ON FREE INFORMATION CARD 

MICROWAVE TV ANTENNA SYSTEMS 

Freq. 2.1 to 2.6 GHz 34 db Gain + 

COMPLETE SYSTEMS 
las Pictured) 
Commercial 40 " 

Rod Style S 89.95 
Parabolic 20" 

Dish Style S 79.95 

COMPONENTS 

Down Converters 
(both types) S 34.95 

Power Supplies 
112V to 1611) S 24.95 

Data Into (Plans)S 9.95 

CALL OR WRITE FOR 

KITS. PARTS. INDIVIDUAL 

COMPONENTS 

We Repast All Types Down 
Converters 8 Power Supplies 

TWO YEAR WARRANTY 
PARTS & LABOR 

Phillips -Tech 
Electronics 
P.O. Box 34772 
Phoenix. AZ 85087 
(602) 285 -8255 
Special Quantity Pricing 
Dealers Wanted 

CIRCLE 29 ON FREE INFORMATION CARD 

C00'S 

COMPUTERIZED 
THERMOSTAT 

FULLY PROGRAMMABLE GUARANTEED TO 

REDUCE YOUR HEATING -COOLING BILLS 30 -50° °!! 

For Home or Office 
Patented Microprocessor 
Up to 6 settings a day. 7 days 
per week 
Simple one -button operation 
Simple 10 minute installation 
for do- it- yourselfer 
Qualifies for 15- Energy 
Tax Credit 
Warranty 

COMPLETE 
UNIT 

KIT 
FORM 

579.95 

$64.95 
INCL 52 50 FOR SHIPPING 

0.mtns.ons S 3 8 W r 4 1 2141 I 3 16 0 

74 V Systems NOISY 2 Supe Ike Pumps 

Oealers Wanted 

COOS 

EXCLUSIVE 3 -WAY GUARANTEE 130 Day milky bKS no Male 9018014, 7 One yea' 
-ones SKI pie$otmance guarantee n you don I sage at WM Ile ar el Mit iriu m a you MAGIC 
suit win gort reu a tunt rekind 3 pert year warranty on Orb Vd 11VYiailMB E1a118n011 

*1" eats MACK STAT 'Guarantee pell M wort, unm ooh I 

I ices ELECTRONICS 
CORPORATION 

P.O. BOX 33205 
PHOENIX. AZ 85015 (602) 274 -2885 

Call or write for FREE 
Semiconductor Parts 8 Products Catalog 

CIRCLE 83 ON FREE INFORMATION CARD 
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NETWORK·SALES, INC.
7400 74LSOO CMOS MISC. RIBBON CABLE CONNECTOR

These very popu lar 40 PIN ribbon
7400 .19 7473 .29 74L500 .23 74L5153 .55 4000 .29 4073 .29 9601 .75 cable co nn ectors are used by a
7401 .19 7474 .33 74L503 .24 74L5154 1.85 4001 .25 4075 .29 9602 1.50 number of mfgs . of micros for inter-
7402 .19 7485 .55 74L504 .24 74L5157 .85 4002 .29 4076 .79 058640 .89 nal board to board terminations and
7403 .19 7486 .35 74L505 .25 74L51 62 .69 4007 .29 4078 .29 8811 .69 I/O po rt connections.7404 .19 7490 .35 74L508 .28 74L5163 .65 4009 .39 4081 .29 058820 1.45
7405 .23 7491 .79 74LS10 .25 74L5164 .69 4010 .45 4082 .29 IN58060 15.95 W/straln relief $1.95
7407 .29 7492 .55 74L511 .34 74L5170 1.45 4011 .25 14412 8.95 OM8130 3.00
7408 .28 7494 .60 74L51 5 .35 74L5174 .55 4012 .25 4502 .95 9300 .69
7409 .19 7496 .69 74L520 .25 74L5175 .55 4013 .38 4503 .65 82523 2.95
7410 .19 74121 .29 74 LS27 .29 74L5181 2.15 4014 .79 4510 .85 8233 1.95

40 CONDUCTOR RIBBON CABLE7411 .24 7412 3 .78 74L530 .25 74L5190 .89 4015 .39 4512 .85 8234 1.95
7414 .49 74145 .59 74L532 .29 74L5194 .69 4017 .69 4516 1.45 8266 2.25 gray color 70C/ft.
7417 .25 74148 1.19 74L538 .35 74L5197 .79 4018 .79 4518 .89 8273 3.25
7420 .19 74150 1.19 74L5 42 .49 74L5240 .95 4019 .39 4520 .79 8281 .69
7423 .59 74151 .55 74L547 .75 74L5241 .99 4020 .75 4526 1.25 825 123 2.95 DIP SWITCHES
7430 .25 74153 .55 74L574 .35 74L5244 1.29 4021 .79 4527 1.95 825141 4.95 HIgh qu ality DIP swi tc hes mIg . by CTS
7432 .29 74155 .69 74L576 .39 74L5245 1.49 4023 .29 4536 4.25 S833 2.25 Avai lable in the following configur ation s
7438 .29 74157 .55 74L586 .39 74L5253 .53 4025 .29 4555 1.49 8T09 1.25
7439 .59 74159 1.65 74L590 .55 74L5257 .59 4027 .45 4556 1.15 8T37 1.75 4PD5-SOC
7442 .45 74160 .69 74L592 .55 74L5273 1.49 4030 .39 4581 3.50 8T97 1.50 5 PD5-S0C
7446 .69 74165 .69 74L5113 .39 74L5279 .49 4034 1.95 4583 2.50 85 54 2.25

6 P05-8OC7447 .69 74170 1.29 74L51 23 .79 74L5366 .49 4035 .85 4584 .75 NE510 3.95
7451 .19 74174 .69 74L5125 .49 74L5367 .45 4041 .75 74COO .35 3341 5.95 7 P05-80C

7453 .19 74181 1.85 74L5136 .39 74L5373 1.49 4042 .69 74C02 .35 75107 .75
7454 .19 74190 .69 74L5138 .55 74L5374 1.49 4043 .79 74C14 .59 75108 .75
7472 .19 74191 .69 74L5139 .55 74L5670 1.49 4047 .95 74C15 .35 75110 2.25 DB-25 S (FEMALE)

74L5151 .55 4049 .35 74C154 3.20 75150 .95 The most popular co mpute r co nnec tor
4051 .79 74C161 1.19 75325 1.75 MIg by AMP..025" go ld PC pins

LlNEARS 4066 .39 74C164 1.39 7545Z .75

74S00 4069 .29 74C221 1.75 Z-80A-CPU 4.95
With mIg hol es .

4070 .35 74C901 .39 Z-80A-51 0/0 16.95 $1.50
LM301 .49 MC1350 1.15 8279 8.95 - =LM311 .65 LM1458 .49 74500 .32 745157 .95 8279-5 10.00

74504 .35 745240 2.20 ' . ,
0LM317T 1.19 MC1496 1.25 2716 3.95 0 e C!l'eeC!)e;-el(!)e;, ~d>e

LM319 1.95 LM1889 2.25 74511 .35 745244 2.20 2732 4.95 "~.~e:J~~eeJoee~

LM317K 3.95 LM3900 .59 74515 .35 745 257 .95

LM323K 4.95 LM3914 3.95 74532 .40 745571 2.95
NETWORK SALES, INC.LM324 .59 7805T .80 74574 .50 TERMS: Visa, M.C., Check ,

LM339 .99 7805K 1.45 2343 W. BELMONT AVE. Money Order or COD (addi t.LM350K 4.95 7808T .80
LF353 .95 7812T .80 74H01 CHICAGO, IL. 60618 $3.00). Min . Order $10.00. Add
LM380 1.29 7812K 1.45 $2.50 S&H for USA. 11 1. add 8%
LM389 1.35 7815T .80 74HOl .25 74H50 .35 312-248-3202 Tax. MAIL ORDER ONLY.
LM386 .89 7818T .80 74H04 .28 74H51 .35 Phon e Orders Welcome. Prices subject to change
LM555 .50 7905T .90
NE564 2.95 7906T .90

74H08 .35 74H53 .35 WRITE FOR OUR MONTHLY without notice.
74H20 .35 74H55 .35

LM565 1.00 7912T .90 74H21 .29 74H6 2 .35 UN-ADVERTISED SPECIALS
LM723 .49 7915T .90 74H30 .35 74H72 . .55 QUANTITIES MAY BE LIM ITED
LM741 .35 7918T .90 74H40 .32 @CO PYRIGHT 1984 NETWOR K SALES. INC.MC1330 1.25

CIRCLE 90 ON FREE INFORMATION CARD

MICROWAVE TV ANTENNA SYSTEMS
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ATTENTION 
TECHNICIANS 
ARE YOU TIRED 

of being 
only a serviceman" 

or 
"just a technician"? 

THE LETTERS "CET 
AFTER YOUR NAME SPELLS 

"PRIDE" 

TRY IT. 
Take pride in 
your profession - 
Decide to be a CET 

For Information about. _ .Kam dates. 
requirements _study etudes 

other 
Send to NESDA /ISCE T 

2708 W Berry St 
Fort Worth, TX 76109 

(817) 921.9101 

^+ame 

a+1rPSt 

St. ZIp 

anaunc 
DEVICES 

PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 
BE ILLEGAL 
POCKET PAIN FIELD GENERATOR - IPGSO 
Assembled $59 50 
IPG5 Plans $7 00 IPGSK Kit/Plans 139 50 
PHASOR PAIN FIELD CROWD CONTROLLER - PPF10 
Assembled $250 00 
PPFI Plans 11500 PPFIK IWPUns $17500 
B LASTER- Prordes a plasma dsc harp. capable of puncturing 
a can 
8LSt0 Assembled $79 50 
BLSI Plans $10 00 BLSIK Kr/Plans $59 50 
SHOCKER/PARALYZING DEVICE - Very mbm:eDnp and 
effective 
SHG60 Assembled $99 50 
5H06 Puns $1000 SHG6 Kit/Pans $79 50 

RUBY LASER RAY GUN - Intense noble red beam burns and 
welds hardest of metals MAY BE HAZARDOUS. 
RUB3All Ports Available for Completing Darice$15 00 
CARBON DIOXIDE BURNING. CUTTING LASER - Pro- 
OLK. es aLcr,crua,s beam ofhghenvoy MAY BE HAZARDOUS. 
LCS All Parts AraHsble toe Completing Device SI S CO 

VISIBLE LASER LIGHT GUN - produces intense red beam for 
Onp, spotting. etc Hand held complete 

L 3 Plans $10 00 (Kit A Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 1530 watt infrared 
pulses at 200 2000 per sec 
LR03 All Puts 6 Diodes Available StO 00 
B EGINNERS LOW POWER VISIBLE LASER - Chace of 
red. yNOe. preen - provides an etcelent sOWce of rnonodsromabc 
KIM 
LHC2 Plans $5 00 LHC2K Wt $29 50 

SNOOPER PHONE - Allows user foci his premises and ksten 
A without phone ever rxprq 
SNP20 Assembled 589 50 
SNP2 Plans 19 00 SNP2K PErnlK,t $59 50 
LONG RANGE WINLESS MIKE - Miniature device clearly 
transinms wed over one rule Super sensitive. powerful 
MFT1 Plans $7 CO MFTIK Plarns/K t $39 50 
WIRELESS TELEPHONE TRANSMITTER - Tranomuts both 
sides of phone conversabon over one 'wk. shuts on automat ca 1'1 

VWPM5 Plans $8 00 VWPMSK Plans/Kt $34 
TALK i TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great la montarne telephone use 
TAT20 Assembled $24 50 
TAT2 Plans $S 00 TAT2K Plans/KO $14 50 

IOut pMne n Open lot ceders anytime Tedrwaans ate amiable 9 11 

a m . Mon.TNrs lot those siding assistance or met matron Send 
lot free catalog of hlydreds mote sumlar devices Send deck. cash. 
MO. VIA. MC. C0010 INFORMATION UNLIMITED 

DEPT R6.P0 Bo. 716 Amte,s1'; H 03031 Tel 603 673 4730 

CIRCLE 9 ON FREE INFORMATION CARD 

TOLL FREE ORDERS 1.800. 826.5432 
(IN CALIFORNIA 1800.258 66661 
INFORMATION 12131 360.0000 

SOLID STATE 
RELAYS 
yD2 AMP 

MP 12002 
u ATE D 

CONTROL- 3 6 6vDC 
LOAD -1704C 2 AMPS 

' T L COMPATIBLE 
-4E. I e . ! HIGH 

$3.30 DACH 10 roe $32 ter, 

10 AMP 
TELEDYNE Pile 615 I 

rONTROL 
3 32 VOC 

(OED IOAMP 
140 WC 

S9 SO EACH 

13 VOC RELAY 
CONTACT S N C 
10 AMP ,ie 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 

COIL 13 VOC 650 OHMS 
PECIAL PRICE $1.00 EACH 

EE 
CONNECTORS ,.;;` 

22/44 i:44GOLOPLATED 
CONTACTS 

.'w CONTACT SPACING 

$2.00 EACH 10 T cm e 18 00 

28/56 
:a. 56 GOL D Pt ATED CONTACTS 
156 CONTACT SPACING 

$2.50 EACH 10 EOR $22 00 

50/100 MICRO PLASTIC 
.MP 0175 -50 DS 1 

',rANDARO S 100 CONNECTOR 
SPACING GOLD PLATED 

,C MOUNT 

13.75 EACH 10 FOR 53500 

KEY ASSEMBLY 
KEY 

xsise, ; E 1 ao 

1EC EACH 
CONTAINS 5 SIIOGIE-POLI 

NORMALLY OPEN SWITCHES 
MEASURES 3 3'4- LONG 

6 KEY 
S1.25 
EACH 

CONTAINS 6 SIN LE-POLL 
NORMALLY OPEN SWITCHES 

MEASURES4 , 4- LONG 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

SOI DER Tr PE SUB MS 
CONNECTORS USI D Foe 
COMPUTER HOOP UPS 

De 15 PLUG $2.75 
De 15 SOCKET $4.00 
DB 15 HOOD $1.50 
De25PLUG $2.75 
D8- 75 SOCKE T $3.50 
De 25 HOOD $1.25 

MUI.TI- SWITCHES 
S STATION INTERLOCKING 
3 - 2POT AND 2 - 6POT SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 3'.' BETWEEN 
MOUNTING CENTERS $2.50 EACH 

5 STATION NON- INTERLOCKING 
SAME AS ABOVE. EXCEPT EACH Si' 
OPERATE INDEPENDENTLY $2.50 EACH 

COMPUTER 
GRADE 

CAPACITORS 
1700 mid. 150 VDC $2.00 

2 DIA 13i4" HIGH 
3.600 mid. 

40VDC $1.00 
3.5 IIA 3- HIGH 

8,100 mid. 
SO VOC $2.50 

+ 3 e DIA . t/P HIGH 

22,000 mid 1$ VDC 
7 CIA 2 1/2- HIGH $200 
22,000 mid. 40 VDC 
2 OIA 6' HIGH $3.00 
24,000 mid. 30 VDC 

14 IIA 4 HIGH 13 50 
31,000 mid. 15 VDC 

3 4 DIA 4 HIGH $2 SO 

72,000 wild. 15 VDC 
2- 01A 4 HIGH $3,50 
1110,000 mid. et 6V 
2 1 2 DIA 4 1 2 HIGH 11.50 

CLAWS TO ,.T C..AC,TO.s fb 

POWER 
SUPPLY 
REGULATED 

NILE 
ADJUSTABLI 

5 ROC AT 

3 AMPS 

$18 S0 EACH 

BCD DIP SWITCH 
10 POSITION ROTARY 
SCREWDRIVER ADJUST. 
FITS 6 PIN DIP 

$1.115 EA01 

WALL 
TRANSFORMER 

ALL ARE 11IS YAC 
PLUG IN 

4 VDC .1 70 MA 

E VDC N 225 MA 
16 S VAC ut 110 VA 
17 VAC 41 500 MA 

E2 SO 

Sl 00 
S] SO 

14 00 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS (4 12S VAC 

S.P.D.T. 
(on-on) 

C sfrlE 
T..I'EAOEO 

11JSHING 
71. (RCN 

G fon s700 

S P.D.T. 
(on-off-on) 
JOCT mat ADED 
nJSH.NG 

C STYLE 
7s4 SACI 

R1-rr, 

S.P.D.T. 
(on-on) 
SOLDER LL.c, 
TERMINALS 
Sl N EACH 
r0 / OR Sew 
roo root Ea0 

S.P.D.T. 
(on-on) 

PC LUGS 
THREADED 
(USN NG 
SI M (ACM 

ó(0R4000 
-, /0154000 

S.P.D.T. 
(on- off -on) 
SOL DER LUG 
TERMINALS 
Sl se EACH 
10(00 MI CO 

r00 FOR Sa000 

D.P.D.T. 
(on-on) 
SOLDER LUG -LL 
TERMINAIS 
SsN EACH 
10161 SII 00 
100 FOR 511000 

.I;\' 
n ic _ or 

Ma 6. VERMONT. P.O. SOS 11040111 LO611110ELEa. CA 40004 

410MTI1y5 D0.110 .ow coal oreN 
us. sa M 14.41.C. 

Ide C 00 

/040.00 00111 
1001 W4 MMIICIawt Y 1.1r. RIA ,A1 11ADO., - 
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FINEST QUALITY 
Government Approved O(}S571e 

SOLDER 
LSPECIAL 

FIOR THE MONTH 

SN 60/40 Rosin Core (RA) 
Ono Ib. Reels 
16 swg (064) 
18 swg (048) 
19 swg (040) 
20 swg (036) 
21 swg (.032) 

57.95 
$8.45 
$8.95 
59.45 
59.95 

lh Ib. Reels 
22 swg (028) 55.95 
24 swg (022) $7.95 

SN 62 (2%Silver) Eutectic-Rosin Core 
21 swg I nail I 1119.95 

Plus FREE Desoldering Wick 

FREE Freight On All OrdersOwrti25 
G fier 515 add S :.1, pur order Minimum o/0Er $10 

Gack EI Money Omer Master Charge Visa 

To place your order call: 
TOLL FREE 800 -645 -4808 
In NYS (516) 334-2660 tic LuL s acede: 

CIRCLE 58 ON FREE INFORMATION CARD 

ICAO ,..0 

ART 
UHF-TV PREAMP 
Vs INEund In Redo Electrones MArcN 
Wry artados, I p82) 
This Ara4:,erraM Antarvw ,oewltW 
A,hp can add onore than 23 Od 0/ lo 
y01/ ayat4n Loh d Whiled ou 
and repeat orders /or VIM IVA OlRyldt, 
wMYr Y1rAlda4 AA oaNPOnenf pads PC 
811 CaaA Pane/ Su/20y and 8/AYn S34 SO 
Asaanbied Verses, . . SS 7. S0 

ATTENTION TV SERVICE TECN3 
Special New IC Rtrchase 

28 Pin luainance /chroaa in- 
tegrated circuit as used in 
cTC- 108(1982) cha..ia.Equi- 
valent to IC U- 701.Replac 
RCA *145868. MICRO- MA RT#6008 
Prices $10.95 (1-4) 
$9.95 (5-9), $8.95 (i0 pc.) 
REPLACEMENT IC BARGAINS 

Any of the following for $1 
221 -42, 221 -69, 221 -96, 

221 -105, 221 -106, 56D4(190G 
Equiv. 714), 76 -2(WWG 
Equiv. 742), LN1310, 1141800 

Z..n 221- 140C(ZCG 845) 44.95 
23C1172B Tahl.b (ECG 238) 2.49 
RECTANGULAR LED ' 10/1.25,100/10.' 

Tane MCAO -MART accepts Yea MC and IIM Agre C00'ó 
MVnase edit $1003 Slnrpprp -- US erára 1200 

Canada tend Otter canna 1330 
KJ teatimes am S16 Eases tu 

RICA -WT NS CEITIAL ATE-, 

Kamm u OURS RII) 4144041 

CIRCLE 24 ON FREE INFORMATION CARD 

$7.95
$B.45
$B.95
$9.45
$9.95

CIRCLE 58 ON FREE INFORMATION CARD

CIRCLE 24 ON FREE INFORMATION CARD

SN 60/40 Rosin ~ore (RA)
~ One lb . Reels
~ 16 swg , (,064)

18 swg , (.048)
19 swg , (.040)
20 swg , (.036)
21 swg . (.032)
'12 lb . Reels
22 swg . (.028) $5.95
24 swg . (.022) $7.95

SN62 (2% Silver) Eutectic-Rosin Core
2 1 swg. (.031) $19.95

PlusFREE !t~~~~!~~agol~I~~
FREE Freight On All Orders Over$25
Under $25 add $2.50 per order. Minimum order $ 10

• Check. Money Order . Maste, Charge. Visa
N.Y. State residents add approprra te sales tax

To place your order call:
TOUFREEBOO·645·4BOB
In NYS (516) 334-2660 No GOO's accepted

TM

MICAO\~:;:../AAT ~1)-U

UHF-TVPREAMP
~fMttnd In R.dIo Elec:lronlce MardlI

-.tlcIM, llll12)
TItIe!tNJqHnu-. ant__=
_can~mcnlllM25d8o/ 10
)'OUt1)'It- loti ot utlan.d cu
and tapMt ardetwlot INa /tIgIl queIIty~

=...~~~.50
~ V..-aIon.... . ... .. .... '57.50

ATTEHTIOH TV SII\VICK TICKS
(Special N;; IC Purcha.. )
28 Pin 1wdnanc./chrCMIA in-
tegrated circuit a. Wled in
CTC-108(198Z) cha••i •• lqui -
valent to IC U-701.Replac••
ACA #1"S868.HICRo-~~
Price. 110.9S (1-4)
19.95 <5-9) . 18 . 9' (10 pc.>

---------------------------REPLACKHKHr IC BARGAINS
AnT ot the tol1owing tor 11
221-43, 221-69. 221-«)6.
221-105, 231-106, 56D4(ICG
!quiv. 714), 76-2(1CC
!qulY. 7 42 ) . LH1)lO , LHl800

Zen 331-14oC(1CG 845) 14.95
~117aB To.bib. (ICG 2)S) 2.49
RIC1'ANGIJJ..AR UlD'. 10/1." ,100/10.5<

TIMe WlCllO-MART IlDlllI~ Me WId .... COO'L
MIrWnun ordIr$10.00.~ u.s. onln. $2.00.

CWdI WId 0Clw COllI'" S150
NJ~IdIl~"'tu.

8'CIHIAIT • 101 CEITUL AIL,
IIUTRW. IU07011 • lZIl)IM-4OCII

$2.75
S4.00
S1.50
$2.75
$3_50
$1.25

POWERiiSUPPLY •
REGULATED •~

fULLY _ "'~..ADJUSTAB LE ." .-.",;
5V DCAT •

. 3 AM PS •
S18.50 EACH •

08-15 PLUG
08-15 SOCKET
08-15 HOOD
OB-25 PLUG
OB·25 SOCKET
08-25 HOOD

BCD DIP SWITCH
10POSITION ROTARY,
SCREWDRIVER ADJUST,~
FITS 6 PIN DIP. §

SI. 85 EACH '

WALL
TRANSFORMER

~
.,,,

~~. ALL ARE 115 VAC
PLUG IN

4 vec •• 70 MA $2.50
9 vec ., 225 MA $3.00
lS.5 VAC •• 10 VA $3,50
17 YAC ., SOO MA $4.00

SUB-MINIATURE
DTYPE

CONNECTOR

\>~

~
SOLDERTYPESUB·MINIATURE

CONNECTORSUSED fOR
COMPUTERHOOK UPS.

KEY ASSEMBLY

~5 K~~.00
~ EACH
CONTAINS 5SINGLE-POLE

NORMALLY OPEN SWITCHES.
MEASURES3 3/4" LONG

6 KEY
~$1.25

EACH
CONTAINS6 SINGLE"POLE

NORMALLY OPEN SWITCHES.
MEASURES4 114" LONG

'
1~0~~A~TR;~~:

10 AMP @ ' 20VAC
ENERGIZECOIL TO
OPEN CONTACT.. .

COIL' 13 VOC 650OHMS
SPECIAL PRI CE $1.00 EACH

S.P.D.T.• D P D ,(on-on) . . .T.
PC LUGS. (on -on)
TH READE D SO LDER LUG .
BUSHING ~ TERMIN AL S

~~'~O~A$~~ -~~ ~~.~~A$~~ 00 11
100 FOR $8000 100 FOR $180 00

S.P.D.T '

j
S.P.D.T. ~

(on-on) (on-off-on)
SOLDER l UG SO LDER lUG

~i~M~~~~S TERMINALS
10 FOR $900 $1.00 EACH

100 FDA $80 ~ g;~~R$~8~00

EDGE
CONNECTORS
@:.!;;::::;,~ ~~----1

SOLID STATE

R~~~S ~'fWMOTOROLA
n MP 1200 2

RATE O.
CONTROL-3.6·6VDC
LOAD- 120VAC 2 AMPS

T.T.L. COM PAT IBLE.
SIZE: ll VII'> x II x 1: HIGH
S3.50 EACH 10fOR$32.00

10AMP
TEL EDYNE PIN 615·1
CONTROL, •3-32 VDC _
LOAD: t20A~::C: " ~':"" ,

$9.50 EACH

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.

(on-on)~
p ,e STYLE.
NON-TH READED
BUSHI NG . H I "

754:EAC H m'f
10 FOR $7 00 ~ .

S.P.D.T.
(on_Off-oni
NON· T HA.EAD ED
BUS HING
PC STY LE I~~
75t EACH ~ .

10 FOR $1 00

CIRCLE 12 ON FREE INFORMATION CARD

CLAMPS TO fiT CAPACITOAS soc ...

1700 mId . 150 VDC $2.00
21 / 2" DIA K 4 3/4" H1GHrn
3,600 mId . ,_

40VDC $1.00
1 3/8 " DIA. )( 3" HIGH
6,400mId .
60 VDC $2,50

1 3/8" DIA , ><41 /4 " HI GH

~,~ ,~?~ ~I~. l~~"V~~H $2,001---------1
22,000 mId. 40 VDC
2" OIA. • 6" HIGH $3.00
24,000 mId . 30 VDC
1 3/4" OIA. • 4" HIGH $3.50
31,000 mId . 15 VDC
, 314" OIA. • 4" HIGH $2.50
72,000 mId . 15 VDC
2" DIA. • 4" HIGH $3.50
180,000 mId . at 6V
2 1/2" OIA. • 4 1/2" HIGH$1.50

Mum-SWITCHES
5 STATIONINTERLOCKING
3· 2POTAND2- 6POTSWITCHESONFULLY
INTERLOCKINGASSEMBLY 3', -BETWEEN
MOUNTINGCENTERS. $2.50EACH

50/100 MICRO PLAST IC
' MP·DI25-5D·OS·l

STANDARDS·lODCONNECTOR.
,125" SPACING GOLDPLATED
PC. MOUNT.

$3.75 EACH 10fOR $35.00

22 /44 22/44 GOLD PLATE D
CON TACTS

156CONTACTSPACI NG
$2.00 EACH 10f OR$18.00

28 /56
28/56 GOL DPLATE DCON TACTS
,156 CONTACTSPACING.

$2,50 EACH 10fOR$22.00

COMPUTER
GRADE

CAPACITORS

ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician"?
THE LETTERS "CET

AFTER YOUR NAME SPELLS

"PRIDE"
!!!!!!!!!!!!!~

TRYIT. ~.
Take pride in .
your profession- .
Decide to be a CET

Sen d to : NES DA/ IS C E T
2708 W. Berry 51.

Fort Worth , TX 76109
(817) 921-9101

F o r in fo rm at i on abou t : _ e xam da tes ;
__ 0 requ ir e m ents : __ stu dy qui d es :
o t h er _

A d d res s

City S t ._Zi p _

N am e _

PERSONAL DEFENSEAND PROPERTYPROTECTION
UTILIZE SPACE AGE TECHNOLOGY.
CAUTION THESEOEVICESCANBE HAZAROOUSANOMAYSOON
BE ILLEGAL.
POCKET PAIN FIELD GENERATOR -IPG50
Assembled :.$59.50
IPG5 Plans S7.00 IPG5K KiVPlans $39.50

• PHASOR PAINFIELD CROWDCONTROLLER - PPF10
• Assembled ................... .. S25O.00

PPF1 ....... Plans.......S15.00 PPF1K KIVPlans S175.00
BLASTER- Providesaplasmadischargecapableofpuncturing

~t~i 0 .. ....... .. Assembled..... .. . S79 50
BLS1 .......Plans S10.00 BLS1K.....KiVPlans.....$59.50
SHOCKER/PARAL YZING DEVICE - Veryintimidating and
effective.
SHG60 Assembled. S99.50
SHG6 .. Plans S10.00 SHG6......KiVPlans S79.50
RUBY LASER RAY GUN - Intensevisibleredbeamburnsand
weldshardest of metals. MAYBE HAZARDOUS.
RUB3AII Parts Available for CompletIng Device S15.00
CARBON DIOXIDE BURNING, CUTTING LASER - Pro­
ducesacontinuousbeamofhighenergy.MAYBEHAZARDOUS.
LC5..AII Parts Available for Completing Device ..S15.00
VISIBLE LASERLIGHT GUN - producesintenseredbeamfor
sighting. spotting,etc. Handheld complete.
LGU3..Plans..S10.00 (Kit & Assembled Units Available)
IR PULSED LASER RIFLE - Produces 15-30 watt infra-red
pulsesat200-2000per sec.
LRG3 AII Parts & Diode s Avallab/e S10.00
BEGINNERS LOW POWER VISIBLE LASER - Choiceof
red,yellow,green- providesanexcellentsourceof monochromatic
light.
LHC2_ , Plans _ S5.00 LHC2K _ Kit S29.50
SNOOPER PHONE- Allowsusertocallhispremisesandlisten
in Without phoneever ringing.
SNP20 Assembled $89.50
SNP2 Plans S9.00 SNP2K PlansiKit.....S59.50
LONG RANGEWIRELESS MIKE - Miniaturedeviceclearly
transmits well over onemile. Super sensitive, powerful.
MFT1 ...._...Plans.... ....S7.00 MFT1K.....PlansiKit... ..$39.5O
WIRELESSTELEPHONETRANSMITTER- Transmitsboth
sidesof phoneconversationoveronemile,shutsoff automatically.
VWPM5 ......Plans......$8.00 VWPM5K...PlansiKit... $34.5O
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE - Great for rnorutonnc telephoneuse.
TAT20 ," _. ",,. ,., ,.Assembled " .$24.50
TATL Plans........S5.00 TAT2K PlansiKit... ..S14.5O
Ourphoneisopenforordersanytime.Techniciansareavailable9-11
a.m.,Mon-Thursforthoseneedingassistanceorinformation.Send
fortree catalogof hundredsmoreSimilardevices.Sendcheck, cash,
MO,Visa, MG, COO to: INFORMATION UNLIMITED

DEPTAS,POBox716, Amherst, N. H, 03031Tel : 603-673-4730

CIRCLE 9 ON FREE INFOR MATION CARD
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

r 

r _- 

NEW FROM RAMSEY 20 MHz 
----- . DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price. the Ramsey oscilloscope 
Compares to others Costing hundreds more Features include a compo- 
nent testing circuit that will allow you to easily test resistors. capacitors. 

9 
digital circuits and diodes TV video sync filter wide bandwidth & 
high sensitivity internal graticule high quality rectangular CRT 

front panel trace rotator Z axis high sensitivity x -y mode very 
low power consumption regulated power supply built -in calibrator 

rock solid triggering high quality hook -on probes 

RAMSEY D -1100 
VOM- MULTITESTER 
Compact and reliable, de- 
signed to service a wide vari- 
ety of equipment Features in- 
clude mirror back scale 

double- 1eweled precision 
-oving colt double over - 
,ad protection an ideal low 

cost unit for the beginner or 
ass spare back -up unit 

$1995 
test leads and battery 
included 

$39995 
RAMSEY D -2100 
DIGITAL MULTITESTER 
A compact easy to use east 
designed to operate We a pro. 
Featung 314 dept LCD low 
BAT indicator as range over- 
bad protecbon owerrange rill 4 
cabOn auto-polarity Transistor 
Aster dual -slope integration 
vinyl carrying case 

$5495 
hit test leads. battery a vinyl 
Carrying case included 

high quality 
hook -on probes included 

RAMSEY D -3100 
DIGITAL MULTIMETER 
Reliable. accurate digital 
measurements at an amt: 
ugly low Cost In line r - 

Coded push buttons. $per. 
range selection abs piss! . 

tilt stand recessed input 
lacks overload protection 
on all rangy 3'd digit LCD 
display with auto zero. auto 
ro'ariv d',iw BAT nccator 

55995 
test Wads and battery 
included 

evis 
CT -70 7 DIGIT 
525 MHz COUNTER 

go price 
, ..ingeseach 

with pre amp dual selectable gate 
rimes gate activity indicator 

SOmy Ai 150 MHz typical Sensitivity 
wide frequency range 1 ppm 

.icc;:racy 

$11995 
wind includes AC adapter 
CT 70 kit 
BP -4 nicad pack 

. 599.95 
8 95 

CT -90 9 DIGIT 
600 MHz COUNTER 
The most versatile for less than $300 
Features 3 selectable gate times 9 
digits gate indicator display r 

'5mV á 150 MHz typical sens' . , 

r0 MHt timebase for WWV calibra 
r, t ppm accuracy 

$14995 
wired includes AC adapter 

CT -90 krl 
OV -t 0 t PPM oven timebase 
BP -4 rscad pack 

5129.95 
59.95 
8.95 

DM -700 DIGITAL 
MULTIMETER 

-anges ano 5 tunct.or; 
.,ch LED display 

ement autora i. pu ar c, 

$11995 
wired includes AC adapter 

DM -700 kit 
MP -1 probe set 

S99 95 
495 

CT -125 9 DIGIT 
12 GHz COUNTER 
A 9 digit Counter that will outperform 
units costing hundreds more gate 
indicator 24mV f ISO MHt typical 
sensitivity 9 digit display 1 ppm 
accuracy display hold dual inputs 
with preamps 

$16995 
wired includes AC adaptar 

CT -125 kit $149.95 
BP -4 nicad pack 8.95 

1lMa 
PS -2 AUDIO 
MULTIPLIER 
The PS -2 rs handy for high rest . 
audio resolution measurements 
tiplies UP in frequency great for P. 
tone measurements multiplies by 1; 

i 100 0 01Hí resolution S buitt-in 
^al preamp /conditioner 

$4995 
wired includes AC adapter 

PS -2 kit 539.95 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna -BNC plug 
High Impedance probe, light loading 
Low pass probe. audio use 
Direct probe. general purpose use 
Tilt bail. for CT -70. 90. 125 

5 8 95 
16 95 
16 95 
13 95 

3 95 

) L - - - ` 
q fi ;111 u.. 

CT -50 8 DIGIT 
600 MHz COUNTER 
A versatile lab bench Counter with 
Optional receive frequency adapter 
which turns the CT -SO into a digital 
readout for most any receiver 25 mV 
!m 150 MHz typical sensitivity 8 digit 
display 1 ppm accuracy 

$16995 
wired 

CT -SO kit $139 95 
RA -t receiver adapter k -t 14 95 

i 

YD40.0 M ma." 4 

Op 1.3 © - 

PR -2 COUNTER 
PREAMP 
Tine PR -2 is ideal for measuring weak 
signals from 10 to 1 0001.1/1,t flat 25 
db gain BNC connectors great for 
sniffing RF ideal receiver ;TV 

$4495 
wired includes Ac adaptor 

$34.95 

Pfler55° 
PHONE ORDERS CALL 

716 -586 -3950 
TELEX 466735 RAMSEY CI 

PS-1B 600 MHz 
PRESCALER 
Extends the range of your present 
counter to 600 MHz 2 stage preamp 

divide by 10cirtuitry sensrtivitr 
25vnV ; 150 MHz BNC connecto--. 

drives any counter 

$5995 
Mood Includes AC adapter 

PS 1B kit 549.95 

TERNS satistaclion qua totted examine for 10 days il not pleased 
return in original lorm for r lund add 6` : for shipping and insurance 10 a 

maumum of 51000 over eas add 15': tor surface mail COD add $250 
Orders under SIO 00 add SI 50 NY residents add 7': sales las all kits 

have a 90 day parts warranty All wired units have 1 year pans and 
labor warranty 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 
Penfield. N.Y. 14526 
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$39995 high quality
hook-on probes included

-, ')
- ... -••

RAMSEY 0-3100
DIGITAL ,MULTIMETER
Reliable, accu rate digital
measur ements at an amaz­
ing ly low co st . In-line co lo r
coded push buttons, speeds
rang e selec t ion . abs plas tic
t i lt stand . recessed input
jacks . overlo ad protect ion
on all ranges. 3'h dig it LCD
dis play wit h auto zero, auto
po larit y & low BAT. indicator

lesl leads and battery
Included

CT-50 8 DIGIT
600 MHzCOUNTER

Unsurpassed quality at an unb eatable p rice, the Ramsey oscillosc ope
co m pares to o the rs costing hundred s mo re . Feat ur es inc lude a compo­
ne nt test ing ci rc u it that will all ow you to easily test resi sto rs , cap ac ito rs,
di g ital c i rc ui ts and di od es. TV vi deo syn c f ilte r . w ide bandw idth &
high sen siti v ity. interna l grati cule • hi gh qu a lit y rectangular CRT
• fr on t pan el tr ac e rot ator. Z axis. high sensitivity x-y m ode. ver y
low power co nsumpt io n . regulated pow er supply. built-in calibrato r
• roc k so lid tri gg er ing. high quality hook-on pr ob es

NEW FROM RAMSEY 20 MHz
DUAL TRACE OSCILLOSCOPE

CT-l25 9 DIGIT
1.2GHz COUNTER

hFEleslleads, ballery & vinyl
carrying case included

A compact easy to use unit
designed to operate like a pro.
Featuring. 3102 digit LCD. low
BAT. indicator . all range over­
load protection . overrange indi­
cation . auto-polarity . Transistor
Tester . dual-slope Integration.
vinyl carrying case

$549 5

RAMSEY 0-2100
DIGITAL MULTITESTER

CT-90 9 DIGIT
600 MHzCOUNTER

Comp act and reliable, de­
signed to service a wide vari­
ety of equipme nt. Featur es in­
clude • mirror back scale
• double-jeweled preci sion
moving co il . double over­
load protection . an idea l low
cost un it for the beginner or
as a spare back-up unit.

$1995
leslleads and ballerY
Included

RAMSEY 0-1100
VOM-MULTITESTER

CT-70 7 DIGIT
525 MHz COUNTER
Lab quality at a breakth rough price .
Features. 3 frequency ranges each
w ith pre amp . du al selecta ble ga te
t imes. ga te act ivi ty indicator
• 50mV @ 150 MHz typical sensi tiv ity
• wide frequency range . 1 pp m
ac curacy

$11995

. . $129.95
.. 59.95

. . 8.95

wi red includes AC adapler

CT-70 kit .
BP-4 nicad pack

$99.95
... 8.95

The most versati le tor less than $300 .
Featu res 3 selec table gate t imes . 9
digits . gate ind icator . display hold
• 25mV @ 150 MHz typ ica l sensitiv ity
. 10 MHz tim ebase for WWV cal ibra­
t ion • 1 pp m ac cu racy

$14995
wired inc lud es AC adapl er

CT-90 kit ..
QV-1 0.1 PPM oven timebase
BP-4 nicad pack .

A 9 digi t counter that will outperform
un its cos t ing hundreds more; • gate
ind icator . 24mV @ 150 MHz typical
sensit ivity. 9 digit disp lay. 1 ppm
accura cy' display hold' dual inp uts
with preamps

$16995
wired includes AC adapIer

CT-125 kit $149.95
BP-4 nicad pack 8.95

A versatile lab bench counter with
optiona l receive fr equ ency adapter,
whi ch turns th e CT-50 into a digital
readout for most any rece iver. 25 mV
@ 150 MHz typical sensitivity' 8 digit
disp lay. 1 ppm accuracy

$16995
wired

CT-50 kit .. .. .. .. .. .. .. .. $139.95
RA-1 receiver ada pter kit 14.95

TERMS: • satislaction guaranteed • examine lor 10 days: il nol pleased
return in original formlor refund. add6% for shipping andinsurance to a
maximum 01 $10.00 • overseas add15% lor surlacemail • COO add$2.50
• ordersunder$10.00 add$1.50 • NYresidentsadd7% sales lax. all kits
have a90 dayparts warranty. Ail wired units have 1 year parts and
labor warranty .

~
_. = =- == RAMSEY ELECTRONICS, INC.==~ iF="E::;;;:?- ¥ 2575Baird Rd.="=======::?''='':: == Penfield, N.Y. 14526

s:
:l>
JJ
o
:r:

wired Includes AC adapter

PS- 1B kit .. .. .. .. . .. .. $49.95

Ext ends the range of yo ur present
counter to 600 MHz . 2 stage preamp
• div ide by 10 clrcuitry e sensmv ity :
25mV @ 150 MHz . BNC co nnecto rs
• dri ves any counte r

PS-1 B 600 MHz
PRESCALER

$34.95

BROADBAND RF-Pft~AI,H"llfIE R

· 1l..... Z ··~1

T he PR-2 IS Ideal fo r measu ring weak
Signals from 10 to 1,000 MHz . fia t 25
db gain . BNC co nnectors . great for
snlff mg RF • ideal receiver/ TV .
preamp

$4495

PR-2 COUNTER
PREAMP

'.- ~~i " _t~
~-~ "::.. :.:--

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

The PS-2 IShandy for high resolution
aud io resolut ion measurements . mul ­
t ipli es UP 10 freq uency . great for PL
tone measurements . multipl ies by 10
or 100 • 0.01Hz resolutio n & built-In
signal preamp/conditioner

$4 9 95

PS-2AUDIO
MULTIPLIER

DM-700 DIGITAL
MULTIMETER
Professional qu ali ty at a hobbyist
once. Fea tu res Include 26 ditteren t
ranges an d 5 functions . 3l,; d ig It. l,;
inch LED display . automatic decimal
place ment . automat ic pol ari ty

$11995
wired Includes AC adapler

OM-700 ki t .
MP-l probe set .

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna-BNC plug . • $ 8.95
High Impedance probe, light loading . . • 16.95
Low pass probe, audio use .. .. , . . , . . . 16.95
Direct probe, general purpose use. , . " 13,95
Tilt ball , lor CT-70, 90, 125 . . . .. . • ,. , . , 3.95
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CIRCLE 41 ON -FREE INFORMATION CARD

MICROPROCESSOR COMPONENTS;,-I Digitalker '·

14HC139 11 99 14HC251 l ' .19
14HC141 " 1.19 74HC25J 11 99
74HC151 11 n 14HC257 11 19
74HCl 53 11 .99 14HC259 11 149
14HC154 Z4 249 14HC26ti 14 1.19
7..HC151 " 19 14HC273 It 2n
14HCl51 11 .19 14HC2IO , .. 3 95
14HC1!iO 11 1.29 14HC313 It 2 39
14HCl151 11 1.29 1"HC314 ZI 2.39
14HCl152 11 1.29 14HC390 11 1 49
14HCl 153 11 1 29 14HC393 14 1.41
14HCl154 14 1,29 141tC533 U 2 39
14HC165 1. 2_19 l"HC5J4 20 2 39
14KC173 11 1 69 14HC595 11 3 95
14HC1701 11 99 14HC6!1 21 3.19
141fCl15 " 99 74HC4002 14 59
14HC192 11 1-39 14HC4011 " 2.11
14HCl93 11 1 39 14HC4020 11 1 39
7"H(:194 11 1,09 14HC4024 14 159
14HCl95 11 1 09 14HC4040 11 1.39
14HC231 11 2,95 74HC40150 11 1 39
1..1fC240 lO 1.115 14HOO75 14 .59
74HC241 1CI 195 74HOO71 14 a9
14HC242 14 1.115 74HC451t " U9
1..HC243 14 1.95 14HC4514 24 3 19
74HC244 lO 195 14HC4531 1. 239
14HC245 1O 249 14HC4543 " 349

14ltClKM IS Ul\buflerld Allothers III bufftrtd

14HCOO 14 51
74HC02 14 .59
141iC03 14 .15
74H1»4 14 .51
14J+C1J04 14 65
74HCOI 14 .5i
14HC10 14 59
741tC11 loC .51
1..HC14 , .. 15
74HC20 14 .501
14HC27 , .. .59
14HC32 14 .15
14HC42 11 iii
14H~1 14 .75
14HCsa 14 .15
14lfC73 14 .79
14HC14 14 19
14HC15 11 .19
14HCl15 11 .79
1..HCl5 11 159
14HCM 14 .ft
14HC101 14 .79
14HC109 " .79
14HC112 11 .79
7oCHC113 14 .19
14HC13214 99
74HC137 11 1.95
14HCl31 11 1 09

OT1050 - Appllcotlons: Toochlng oldo,
appUane- s, cloc ks, automoti ve, telecommunlc a"
tlon s, lar1Quage translati ons, etc"
The OT1Q!lO" a Ita"CI .,-d DIGITALKER kit encodedwUn 131 MPatat e
and uM fut Wordl. 2 tones. a"CI 5 dlff....atl t li )enc:. dura ti ons. The
words and lones have bMn alsigned dlKfete addr. ..... makIng It
powbl.lo output li ngl. WOrdl or words concatenated Into ph ra,.1
or even HnLenCfl. The "vole. ·' output of the DT1Q!lOIs a nlghly In­
lelllgibM mal. vole• . F.mal. and enild~·1 YOlc.. can be I yn tn.tlz·
.ct. The ....oce.bulary II chosen ao that It il appllcabl. to many Pf"O'
duCts and mar1I..t l .
The OT1050 conalsts of a SpeKh ProC'ellor CtMp. M''504104 14().pW!J
and two (2JSpeech ROMs ,,"521I4SSRl and "M52114SSR2 (241Mn1
along wtth a ....t.... WOtd lilt and a recommended KhemaUc
dlegrlm on the l ,.pc.Uon IhML

DTl050 D1gftalker' · $34.95 ea.
MM54104 Processor Chip $14.95 sa.
OTl057•Expands till OT1 D5D bulory!rom 137to_2$0
words. Includes2 ROMs .nd SplCs.
PartN•. 011057 $24.95 ea.

.t.,........ II'SJ I~ It<§$ III _
hrl.... F1MIdIIlt I'Ib

1045lPl CYOSPrKisIonTrnlr •.• ••• 1495
1045£V/Kl!· 5qlw1lctlC"'P. XTl .. . . 1995
7106CPl 3" [)gItWD(lCOOrMI . •• • • • . .995
FE02030 3 '!'l DlgltlCD~tor1t05 a.7118 . 19 95
71oe£V/KII:" 4D 11:. CIrcUIt b"d . Drsp$q •• • • ••• • ••• 349 5
7107CPl 40 3Yl! 09tAl D(LEDD"lw) . • .. .• •. . .... 1195
710TEV/KIl" 40 IC . Clrc~8oIrtI .DtspLay ••••••••• •.•••.. .29 95
7116CPl '" 3 'h ~ AlOlCD 'l)sHLD . . . . . . . . 1195
7201IU$ lowB.lllI1)'Volllndlcl;lof. . •••.• • . .. 2 25
l MPG f4 CMOS l ED$loPW.l,hlTlnlef . .•. . . • • • •.••• 12 95
72O!1EV/KIl ' :r4 Slopwll,hChip.XTL ••• • .• . , • . .• . . 1495
l206CJPE 11 ToneGlnefl l0r. . . .. .. . . .•• ..••••• ...••. 495
l206CEV/Klt' 11 ToneGlnlrmr CNp.XTl•..•• .••. .•.•. . .• .. Ti 5
7207AIPO 14 Osc*or ControIIIf .• ••• ••• •• 5 95
1207AEV/Kll' 14 Freq CounlIr"Chlp.XTl . •••.••• . 7 95
nt51PG Z4 4 Func. CIllOS Stopwnth CKT . . . 1395
nt5EV/KJI " 2" 4 FIIIK: . S«lpwlldlC/llp.Xn . . . . . 1495
12tt5AlJl 21 I DigltUIW.C«l nlIr"C.A . . . 29 95
1216ClJl U I DigrtFreq CoI.mlerCA .• ..•••.• 24 ~

nt60l Pl ZI 1 000F req Count.CC...•.•. .•• ..... ...•• lU5
7211U1 21 4 [)lgltlEDUp/DowftC«mterCA. •••. 1095
1l 11AlPl 21 4 D91lEDUp/Oolll-nC«lmwC.C. .••.•. 1195
12241Pl 40 lC0 4¥r D9!UpCoun1erDRl . . . . . . 10 95
122l5AlJl 4D I DIgIt-Urw. Col.rOr • ..• _. .. 29 IS
n2tA[V/M' 40 5FunctlllnCounlerC/'olll . XTl ••• .• 14 95

30009 1983I NTERSIL 0 0' 0 Book ,"" , . . . . $9.95.... .

"'rtNI . " ""' I ' t11Ct1N rru

PAlIOHI 20 OClJll0·lnPIJtANO·DR~ltArr..,.lttlghOOJlpvt) .. . .. $395
PAl12Hli %0 Hex 12·1!'PU1AHO·ORG.ltlAmy {HighOulput) ••••.• . 395
PAl14Hot 2G ~lot·l nputANl).ORG.ltIArrI'f(HighOUlpull ... . . • 395
PAL10lS 20 0Cl. 110·11l\)Il1 A~D·OR · lnvert G.lltAtrl'f (LowOulput)... 395
PA112l 6 lO Hill12·1nP'lt AND·OR·lnvefl G.lle Arrl'f[low-Outpull .•. 3 95
PAl14l4 ZO Q*'4·lnpuIANO·0fI·lrtVtI1G.1leAtriy( LOWDulput) . 395
PAll611 lO OcliI16·I!I9ulAND·DR·lnvIl1G.11IArrl"j •••• . . . • 915
PALl6f!1 18 OCtall6-lrtpul~IItAN D·OfIc.le Amy . • ••• . 195
PAl161l6 fa Hexl&·lnput lltOlstIfAHIHRGiitArriY .•. •. .• . .. . 1.95
PAL16114 20 CWd la·lnpul~'SltrAIrl D·OfilGlIIArriY 195

30012 1982 NATIONAL PAL Data Book 17' • .) . • $5.95

~~ ~: j~ I ~:g:J:: l~
74C04 14 29 14C15 ' 4 1.39 ' 14C244 H 195
74COra 14 35 14C107 14 19 74C373 2Q 249
14Cl0 14 15 14C151 11 24 9 14C314 2tI 2 49
1"C14 · 14 159 14Cl54 24 3 4' loCC901 1" 59
14C2O 14 35 14C157 11 2 25 14C903 14 .51
74C30 14 .35 14Cl 8C) 11 1.11 7..C906 14 59
14C32 14 39 74Cl151 11 1.19 14C111 D 195
74C42 11 1.39 1"C162 11 1.19 14C112 D 195
7400 11 1 is 14Cl153 11 1.U 14C915 11 1.19
14C73 14 .79 14Cl 154 14 1.49 1"C911 D 195
74(7.. 14 .69 14C113 l' 1.1, 14C922 11 4 49
74C15 11 1.95 74£:114 11 1.19 14C12J 21 495
74C815 14 39 14C115 " 1.19 1"C925 " 5.95
14CI9 ,. 5 95 14C192 11 1 "9 14C92i 11 S iS
74C1O 14 1.11 14Cl13 11 1.69 8OC95 11 69
14C93 14 1.19 14C195 11 1 39 1OC17 11 eg

n011CP • .79 • • l M723H 14 .55
TlO72CP I 1.39 lMl~ 14 100
Tl074C", 14 1 is LM34QT·5 79 lM~ '" 1 95
n oatCP 1 .M lM34OT· 12 .19 lM741CN 1 35
n oe2Cl' I 1.19 l '-l340T-15 19 LM 74~ '" 69
nOl4C N 14 1.95 LF341H 14 1.49 lM74SJ11 1 59
lM3Q1CH I 35 l M34l1H , .. 99 LM1310H ' " 1 49
l"302H 1.95 LM35Qt( oC95 l M14$ICH I 59
lWlO4H 1.115 l F35514 I 1.10 l Nl""H 14 It
lM305H 99 l F356H I 1.10 l~ 1419H 14 t9
LM3Q1CH 45 l N370H 14 4 49 lM14961'l 14 1.95
lMlOICIf 69 l M373H 14 3 95 l Ml800N 11 2 ..,
L"3091C 1 25 l "3Tn 14 195 l Nl 171H 11295
l .. 31OCIt 1 75 l M380N 14 19 l MtlnH 11 3 25
LM311CH E9 l ""'N 14 1.79 lMllnN ·9 14 24'
lN3 12H 2 ..9 lM3I2H 14 1.39 l N1MiN 11 225
LU317T 1 19 LM3I4H 14 1.79 lM lI~'4 295
lM3111C 3 95 lMJtI6Irl ·3 1 13 LM200~T 1 95
lM311CH I 1 95 Tl494CH " 395 lM3119N 11 1 59
l .. 319H 14 1 95 Tl496CP I 1.19 lMJ900N 14 59
l M32OK·5 1.35 h"E531V I 2 115 LM3905CN I 119
lM] 2OIl:·12 1.35 NES44H 14 2.95 lY J90llH I .M
LN320lH5 1 35 /riE55OA 14 1.95 lM3914H 11 2 95
l .. J2OT·5 It "'E555V 1 35 LM391!IN 11 2.95
l"320T·12 19 l M556H 14 .69 lN3916N 11 2,1S
lM32OT·15 89 "'E5&41rl 11 295 IIC4111H 14 1.n
LM323K 595 lM565/lI 14 1.19 RC41 51NB 1 1 95
l M324N 14 .59 LM'5MCN 1 1,49 RC4194TIC 4 ..9
Ltr.l33TT 1 95 l .. 561V • 99 HE5~12 2.49
ltr.l33lK l5.95 NE510N 11 3 9:5 HE5»t 1 69
LM~ ,.. .69 l M703CH 11.19 ICllOJ8 B 14 3 95
L"340K·5 1.35 l M709H 14 .01 ' L llll 3080~ I 1.19
LIllJ4OK-12 US . l M710N 14 E9 LM13600N , . 1 19
l M34Q1(· 15 1.35 l " 711.. 14 79 MOREA......flAi l E

30003 1ge2 Not. Llnoor Dota Book ".., , . $11.95

~''' P rog rammab le Array Logic (PALS)
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.71
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1.11
US
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SOLDERTAIL
STANDARD (TIN)

1-1 10..

...... OYNAIIIC RAMS _

14 ,*, I T .21 .27
11 ,, 'T .)4 .32
11 " I T .31 .sa
zt"'T .45 .U
24 ... I T .49 .41
21" IT .It .17
40 pillT ." .t5

""...
~ : : , g:Si)..::.: : : ~ ....i::
1. 11.3141(1 (15011sl •• ••. 1,89·1/14.95
" 11.3I41(1(2OClMi) •. • 1,li · II12 95
" 11 . 3841(1 (~) . 1.49 ·1/1095
1. &5.536ltl (15Ons) ••• 195 ·1/491 5
11 &5.5J6xlIZOOnsl .••• 595·1/ «15
" 1024xl (3OOnS1 . •••• • ,49 · 1/ 19 5
tt 204I.xl (345n&) • • • •• • •• •4. · 1I1.M
11 4O!l6xl· (250m) " K4091 . .• 4 95
22 409&cl (2OOns) 2107 •. , •.. 395
" 11.3&b l(15Ons) ••.. 1 19·II1U5
" lli.3I-b l12O)'l1) . • •1.69' 1/12 95
, . 115.3I4x1 t25Ons! •••••. 1,49·1/1095
, • • 'lb1 (200M) .......•... . 1,59

--- - STATiC RAIIS;----·I
1101 11 2:&1 f65On11· •..•••.•. ..•. 1.49

i : ~~ ~ ~~:1 Ij:::I ~'01. : : : : : : : : . : :2::
21102 " 10Z·b1 (45Ons) l. P. • • . . • • • . • • 1.49
2111 " 2Slx4 (4SOM)"11 •.• •.. • . 2.15

~~ ~~ ~: ~~:4 1:~:~~. :...t ....g· : ii~ ~
2114l 11 1024x4 145Ons)L.P • .. . l i5 · I1 1395
2114-2 " 1024)1;4 (200:'11) . .. • .•. 115 -./1195
211oC l- 2 ,. 1024x4 (2OOn1IlP..•. 2.25- 1/1 49 5
2147 " 409l5xl {10M ) U 5

i~":..o..5 ~: :~:~: !=i::: ::::::: ~ ~
;~0~0l41.45~ ~:4 1:~:C-Mos . : : : : : : ..j~
MM5251 11 ~1 (45Ons)4OoC4 . .•••• .•. U5
HM1511151'·3 !4 Z048x8 (l5OnI )CMQS. . . 5 95
If''lill li·4 24 204Ix1 (2OOnsj CMOS . ...•..• • ,49 5

~:~6t;~,~ ~ =!=:I~~o~~~ : : : : : :~ '~
27LSOO 11 256"" (tonl)l ,P. . . • .. . , ...• ,9 95
1489 11 1&:4 (~) 31 0 1 ••• • .••..• ,2 25
70CC92O 2l 25&4 (25()rls) . . . . . . . . .••• 395
7"C921 11 2~4 (25OnI)C.. OS . . . . • . • . ,U 5
14C929 11 1024"'1 (25Ons )C.. 0$(650 1). ..• .3,95
1..C03O 11 1024"" (~s) CMOS (651I ) . • • ,3 9'!1
1. S1119 " 16xoC (35nsJ93405 .•• ••••• •. 1.95
7.S2OO 1 1 2~1 (lOns) 93410 3.95
T4520e 1 1 ~1 (6Ons)II341, . . .. .••• .• .3,95

~~~r ;: l~:"" !~l5'~.\gi4i5i : : : : :I~
12525 11 1610:4 (5Ons)OC. (l ..S219) .• • . .2.25

- - - /- PROMS1EPROMS - - --
~~GlZA ~: ~~xI l~~si : : · : · : : · : : : : : : : :;'~
2701·5 24 1024X1 (55Onl ) SM00246. . • . . • . . 2.95
TUS251& 24 2041x.8 (450111)2116 . . • • . • • . ,59 5
TU52532 U 40tlixI ("5OnIIHUC2532 •••••. . li ~
TNS25&4 21 119Zx1 ("5QnI) .•. _ .... •. . . . 149 5
T"'521 16 24 204!1cl (45Ons)3 'l'OIl.Ige •••••• • ,9 ' 5
211. 2" 204!x1 (45Ons) 4.1S
271&·1 20C Z04axa (350m) •• ••••••..••• 515
27HIO·5 U 2G411l1 (55OrlS) 49

2132 24 ..0Il5xI (45Ons) • .•.. •• •... •.. 595 ~il~I~I!i.iiiii5i~~~2132A·3 24 409&:1 (3OOns1. •.••.•. ..•.•••. 7!i 5
2732A·4 24 409!ikI ("5OnSJ21V ••• ••• . •• •• U S
21320'" 24 4096x1 (55OnsJ.•• • .•.•. . .. .. 51S
2~A 24 1024lfl (45OM1 .•• • • .••. , 2 95
216..... U 11ibl (..5Qnsj .•.. .••• . ..• . . US
27&0 2t 11tb1 (3OOnsJ .•. •• .•. •••.••.14~
MM52040 14 512:4 11lts) .• . .•• .•..• .. • .• U S
MCW&l164 U 119'2x1 (4SOns} , 24,95

~~~:I ~ ~~d~~J b~~~. : : : :~.~
14$217 , . ~4 PflOMT.S. {630H I . .•• , . U 5
1"S211 " 32d PROM T5 . {1533,.,) ..••. . U5
145317 " Z5e",4 PR)UOC . (6300-11.• .... 1.95
1"5411 H 25&l1 PfIOMT.$ ,{l5309·1).•••. .595
7"$412 H 512x1 PfKlN T.$.{l5:WI-l) . . .• 4 !i5

~:~~ ~ ~~~ ~~ ~I tg:::Js29&c·)··:~
14$415 U 51b1l PROM D.C. {63.401 . • • • • 4 95
14$476 " 1024",4 PRONT .5 , •• .• ... ... • . 195
145471 24 1024d PfIOMT,$ , .... . . • • • •. • 1i5
14$570 " 51h4 PROM O,C. (6305) •.••... 2."
145571 11 51b:4 PRO'.lT .5 . (l53Ol5} ••••.•. 2.15
14$512 11 1024",4 PROM D,C. (63521 ..... 495
745513 11 1024x4 PRON 1.S , (12$131) ••.. 495
12523 11 32xI PROMD.C. (2TS11) , • . . . . 295
82$115 24 51b1 PflOMT 5 , (27$15) . .• . .. 995
12S123 , . 3b.1 PflOMT.$ .(2 15UI •••. . . 2i5
1251215 " 25&4 PNl.. 0 C, (21520) .•• . .. 2.95
125129 " 25&4 PflO"T.S.{21S21) . • .. . 295

~a~ ~: ~a:4 ~~~Il~~~:!ai)· : : :~~
az$l!iO 2.. 204IxI 11On1) .•• . . . .. • .•• • • . 14iS
l2$l!il 24 Z04SxI (10M) . . _. . . • . . •14 95
OMllS11ON 24 1024x1 PflOM O.C. (12S1101 •. •• 995

11H 24 1024d PfIO.. T 5.(I2S1 11) 995
11 204Ix4 PAOMO C.(12 S1S") 995
" 204&:4 PflOMT.S.(12S115) . .•• .995
24 204&:4 PflO.. O.C. (a25190) . .• . 1495

1N 24 204&:8 PAOWT .S.( 12$191) .. .. 1495
- --DATA ACQUISITION - - --
OCl0 Mm l k OC/ OCConYirl. + 5Vto ·9V.•• 2,95

~~r~~r1 ~: ~~/~s~~~~~r~l6~i : : : : ~ :~
MC1<W1l 1 1I l1-blt n/A CcHwtr1tf (~lCN) ••• 225
ADC0803l CH H I ·blt WDConwrtlf( * 1/ 2LSBl . • . • • • . 4,1S
ADC0804 lO 1·bIlAlOCon'l'tl"1ef(1l SBI. .. • .••. ... 3 49
DAC08Ol5 11 l·bMD/AConvtrllf (0.11% lln,) . •. . . . 1,i 5
AOC08OO U I ·bil AIDConYtrllf(lH h. MUIlI.) .. •. ,4,49
AOC08lT 40 a.brI Ai D Con~ner ( lHh . Multi ) , ... 9 95
DACl000 24 10·bil O/AConY. " IttO, C«r'Ip_[0 05%) 795
QAC1 0Q1 lO 10·b4 D/ ACOtlv Mtao.Cornp, {0 20%) 1595
O,.\Cl020 " ' 0·bi D/ ACom' (0 OS" ltn ) • .••. .. .7.95
OACl022 11 10·bIlO/A ConY. (0 2O~lin ) ••••••• 5.95

~~~2 1· 6~~~[~c,:;i ~~%. ~i.n: ~ : . . :: :: t~~
l"335Z T.np. nllurtTr illsdueef ....••. . .. • . 1<W
lM399tl TIfIIP Comp . Pnc . JIll , I 5ppmlC-) .. 5.00
AY·5·1D1JA, 40 3OK" .dlSttt Tl l lCl 3."

1103
4027
4 11~ ·2

oC 116N·3
41115'H
41&4" ·150
41&4H·2OO
IIIM52I1.......,
MMS270
W"52eo
....5290-2
.. M5liO-3
W.. S2IO-OC
.. W52M·3

LOW PROFILE
(TIN) SOCKETS

I·' '0-" 1000up........ .11 .14 .1J LP
14 "' LP .17 .1J .14
11 "' LP .11 .17 .11
1I ,.U' ." .24 .23 -"... .... .3G .27 .25
u ... .... .11 ." .n
24"U' ." .3G .n
n ... .... .46 ." .lS SO..... .... .41 .4l ."..... .... ." .44 .U

WIRE WRAP SOCKETS
(GOLD) LEVEL . 3

50L DERTAIL (GOLD) _ I·' '0-"
STANDARD ...... .4t .45
1-1 11)." 1QO.u p " ,. .. .. 5 .R

. ,. " .aD .%7 .n ST ~ : = :: ::: ::1.. ... .. .u .:It . :17 11 ,. .. .n .15
11 " ' 1 .41 .U .41 zt,... 1.01 1.05

~: :: :: ::: :: : : ~ ., ~:::: ~:~ ~ :~
n ,. 11 .~ .n .72 ,~ za,... 1." 1~II...... 1." 1.12 .tT ww sa,. .. 1.15 1.15
~I~" ' :2.1 . 1.1" 1.11 ... ,. .. 1." 1."

' - - - II IC11OPIIOCDSORCHIPS- -'-
Pwtk . ....,... PricII

Ctf11C1Z • CPU ••• • ••• •• ••••••••••••••• . $:2,15
MCS8!S02 • WPUwlDxti .. ... .••• • ..•.• ..•• . 5.15
ucse602I • W'\Iwl'C1oct .:JlIt4z . . . .• . . •. • . • 1 95
&IC8 • CPU-I-btI~()x:j(1 1111tZ . • . •. 1415
MOile • 0'lJ-~ lE*Nl QldJ 111lHr. •••• 14is
~ 4lI MPU-+tlII6MHzJ.••. . • •• .• . . . ,5 95=. : ~.~=-a-:u~.~~ : : : : : :~.~:=: : ~~M~)~· : : : . : .~~
Pa5A • O"U • • .• • . ••• • •••• •• • • . • •• ••4.t5
.. • CFU '..~Kz. • • • • • •• • • • ••• • • . 24t5
.. • Cf'U1l1f.t11.. . . ..•. .•• . •• .•. •. 2U5
115.5 • HMOSRAM ltOPcd-Tnw ,I t5
1741 • HtllOSEPfDfMPU• • • • • • • •• •• • • •• 2U 5

--zao lJOo\Z80S Z8000 SERlES - ­
~ =a..~~.z. : : : : : : .~:
:= f::a~~~. : : : : : : ~~.:
lIO-ftt O PnlIIIVO .....ClrnIIr .••• .•• .315
210-$10/0 5nI 11O(TxCl1I'dRla8Dnctld) •. . 12515
ZIO-51011 Sll'llltIOII.»;JDTFII1 •• .• . . .•.. . 12t5

:~l~ =y,g(~~: : : : : : . : : : :~~.~
zo CFUt~...l(7SJC.1J...' Hz•.•. .H'
ZJl»I.CTt CaunlIrTlrn.-Clraot . .. .. . .. . .• . • .. 4t5
zmtrWT ~AsynchrcmusA1c./Tms. •. . •• • .us
ZD-arM thee IIWnary Ac:t:eM em.. 12t5
lD"'O PnlllIIOIr'ltlrtaaCriolllr . . . .. • . .3.95
za»r$10/0 SIriIlIIOcrlClandflllC8bOnd1ld:1 , • .. lU5
lDr$1D11 SIrtIIVO(UclcsOTllS) . . . . . . 12.1'5
Z8QU'IOI2 SINI IIO(1.a:kI$YJ«:B) .• ••.. •. • .. 1295
ZJClit,-$1O!t SlNtltIO . . . " . .. . . •• ••. .. .. .. 12,95
ZI08 40 CPtJ(MK3eI!Qf-6}6MHt . • • • • •• • • • • .1 15
ZIOI-CTC 21 ColnIrn-e:trM: 1U 5

~ ::~~.:=-~ : : : :~;:= :!~~: : : : : : : : : : : : :E:~
Z8O'36 • CclurWeff1iner &P.nIleIVOUn/t. ..• •29,15

--8500/ &800/68000 SERIES - -
MC650ZA 40 MPU WIlhdockIfld RAM (211IHz) .. . u s
~g'~ :: ~~~~~..~~: : : : : : : : : :J:~

... MPUWIIl'l clOckand AAM . • . , .• • • . 7.95

:: ~~~UI~=L:~~i : : : ~ U~
~: ~~~tf:cii.ai: : : : : ~i·~~
~i As ~~~~· : :J.a
14 •• .4995
.. • . •. . .9.95
40 . .. , 24.95
n . •. . 9.95
24 .. •. 24.95
q . . 1.95

$10.00 Minimum Order - U.S. Funds Only Spec Sheots - JOe each

~l~~~~o~o::;td~~ ~~~s6$'1.ro~~~;o~~~ ~'E'kw:~ jr~~~d'l;rr~~OG

[ffijJ;~t;;;-T~· I
1355 SHOREWAY ROAD, BELMONT, CA 94002

3184 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

.. ••..... " .. " ... I.c... ...., .... ......"".....,... ,.. • "" .... • ..... Prtw rift ... . . ..... Met..,- .. .25 1M74nt1 .. .71 SM74156M 11 "$HT.l" .. 25 SM14T3H " .ss I N741Snt tI .II..,.... " .25 5't7of14H .. .as S'f74'6Of!I 11 "..,- .. 25 SJj74~ 11 ." SM74 1511i1 11 "SN70404" .. .25 SN74lM 11 ." $M74'12tl 11 M.."... .. .25 SlI141tN ' 4 ,U S Sfil741U1f 11 "..r.... .. ." ..,- .. .n $X14164N " n
SH74DTH .. .71 50"'" .. .." $N7416SIi1 11 ".."... " .25 ..".,. 11 ." $H741!91 11 .n
..r.... .. .25 ! N14S5N' 11 ." $li T411711 11 ,..
SN1410f1l .. .25 ..t.... .. .35 $1I1.U7OM 11 1 71
SNW1N .. .25 .."... " 2.25 $IIlT411ZM .. ...
SN1412N .. .4t SM749Ofi1 " ." SH74173H " "SH74,SN .. ." SHTil" • .. .71 $N141741f 11 n
$JIlT.!." .. .49 $oll149~ .. ." S1117" !7$« 11 "SIil741Nt .. 25 "''''''' ..

." Slt741nH .. "SN1417Jf .. 25 $HT4MH .. .n S1114171" · 14 n
SH7420H .. ." SH7495ft .. ." SH1417M 11 1.49
SH14WI .. .4t Slt1•• 11 .4t Slf14'. .. ."SlmZ2W " .4t SM74.711 l' 3.2S $M741111f .. .."SN14nN 11 .M $1f14100N .. I." SH74112H 11 LUI
SlI74~ .. .71 SM74104H " 1.19 $HT.'"" " 2.41
$N1426N .. .71 SN7410!i1ll .. 1.11 SH14'ISN 11 2.4'
SW1427N .. .25 U 74117M 14 .2t SIil741$01f 11 .M
SM14nH .. ." 11IU l . " .311 $N74'91" 11 .M
$N7430N .. .25 SlI1411&H .. 1.0 SH7419tJ11 11 "SN7432N " 71 SM74121H .. " SN74113l1 11 M
SN7431H .. .25 SJil74122H " ." SH141MN 11 ."SH7434" .. .71 SH1412JN 11 .4t SH7·m~ 11 n..,,"" .. .M SH7412$H .. .45 SH141MN .. n
SH7..«lH .. .11 SN7<11:eH .. ." SHTill'7H " .n
SHl 441H 11 .n $H74131H .. .4t SH141;&H 24 1.1,
$H1+42N 11 .45 SHW~ .. ... SN74199N .. 1.19
$N744)N 11 ' 25 Slf74141N " .n SH14221H 11 1.111
$fiI1444H 11 US SN14142M 11 3.95 5H142S1N 11 .Tt
SH1445frl " " 5N14l 43H 24 3 95 $H1421&14 lO 2.41
$N144SN " ." SH141....N 24 3.95 SH142T9N " .Tt
SHl447N " " SH14145N 11 ." SH14283N " 1.49
$N14oW1 11 ." SH14141N " 1.41 5N14Z14/11 11 ,...
$N1"5ON " .1 ' $N14141N 11 1.19 SN14U5 H " 2115
SH1451H " ." SH14150M .. 1.11 $N143S5N 11 .l5
Slt1453N " .11 5111141 51H " ." SH7436&N 11 .l5
$Hl 64 H " .11 $N141S2H " ." Sltl4311ff " .55
$,. 145. " .25 5H741S3tf " ." SH143i&H " .l5
SHl ..1OtI 14 " $N14154H .. 1.25 SH143~ 11 1.49
$Nl ..7OH " ." $N141S5N " ." SHl ..3t3H 14 1.49

14LSOO 1..--:l5 14LST92 "74l S01 14 .25 14LSlt3 "'4LSOZ 14 71 7"l5t2 " ." 141.5194 ""'SO> .. .25 14l5tJ " .55 14LS11S 11
14l S04 " .35 74l59S " .71 14l$ 191 14

"''''' 14 .71 14lS. 11 .n 74LS!21 11
14lS01 " .71 14lS101 14 " 74LS240 "14LSOO 14 .71 7415101 " .. 14LSl41 "74LS10 14 " 74lS 112 11 " 74lS2 42 14
74l$ 11 " .35 74l$1 13 14 ." 7415243 14
74l $12 " 35 74lS114 14 ." 74lS244 "74L$13 " .31 74lS1 22 14 .4t 74lS2..5 "74LS14 " .51 1U $1t3 " .n 74LS241 11
74l S15 14 .35 74lS 125 " ." 14lSl41 11
'4L"" " 71 . 14lS 121 14 .4t l "LS"'" 11
74lS21 .. .71 74l$ 132 14 .51 1<&l.S251 11
"un ,. .2t 74l$133 11 ." 1..LSU3 "74l $2'I 14 .71 74l$136 14 ." 74l$251 11
74lS21 14 .71 74LSl31 11 .n l ..l$254 11
74"" 14 ." 74LSl3t " .71 ",szao "'4lS3O " .71 741S151 11 ." 74"200 14
74lSJ2 14 " 14l$153 " ." 14lS2 13 "74lSU 14 .l5 14L$lM 24 ; .29 74lS279 11
74l$31 14 .35 74L$155 11 ." 74"'" 11
74lS38 14 ." 14l$ 151 11 ." 74lS2tO 14
74lS4O " .71 74LS151 11 .M 14lS2S3 "74lS42 " .l5 74L$1$1 " .M 14lS2W "741547 " .75 74l$160 11 .M ' 4LS3S2 """" 11 ." 74LS111 11 " 74lS353 "14l$41 " .75 74lS 161 11 ." 74lS355 "14l$ 51 14 .25 74l$ 163 " ." 14lS3el 11
141554 " ." 74l $1&4 14 ." 7"LS" 1 "74LS55 " 71 . 14L$1&5 11 1.11 14l S3&l 11
74l S13 " ." 74LS11S1 " 1.19 74LS373 71
1"l$1 .. 14 ." 14l S169 11 1.11 74lS314 "14L$15 " ." 74l$ 170 11 1.41 14l.S315 "14lS1S 11 ." 74l S1n 11 ." '4L"" "14l $11 " ." 14L5114 " ." 14LS3t3 14
74LSa3 " .16 14LSl 15 11 .. 74l S399 "14lSa5 11 .n 7415111 " ,... 74LS&70 11
",sao " ." 74LSUO 11 .n 11lS95 21
14LstO 14 ." 14LS111 " " 11U tT "
74,., " .35 145243 " 2.4'
7"S02 " 35 141244 " 2.41
1..$01 " ." 1.s114 " ." 1"5251 11 1.1'
74'" 14 ." 1"S133 11 .45 145253 " 1.19
14"" 14 .45 14$134 11 .50 145251 11 1.19
74S01 " ." 14$135 11 " ' 45'" " 1.111
14509 " ." 745138 ,.

1." 14S2eO " 1,19
14510 .. ." 745138 1i .n 14$fIO " U S
14$11 14 ." 74$139 11 .n 14$287· 11 1."
14$15 " .35 145140 " .l5 745211· 11 ..15
74$20 " .35 145151 " ." 145313 " 2.49
74$22 " ." 74S153 11 ' ." . 74$314 " 2.49
14530 14 .35 74$151 " ." 74S317· 11 ....
"'" 14 .45 1..S151 " ." 145411· " ,...
"'" 14 .n 745160 " 2.49 14$472· " ....
14$40 14 ." 14$11.. " 1." 74$413· " ....
74SS1 14 ." 745115 11 1.19 14$414· .. ....
m •• " ." 14$111· 11 1.49 74$415· .. ....
"'" 14 ." 145194 11 1.4' 14S570· 1i ,...
74$74 14 ." 1"5195 11 1.49 14$571· 11 ,...
"'" 11 2.41 74$1. 14 1 41 745512· " ...
14'" 14 " 745240 " ' .25 74$5n· 11 ...
74$112 11 " 14$241 71 '25 14$940 " 2.49

_ 14511.L14 ." 145242 14 HI 14$941 " , .4t

CA)QlllH 1." 00 '10£ .n
tA303'" 1.35 · CA3Qt1H 11 " 00''''' .71
tA304aH 14 .." tA3llIZM " 1.19 00'''''' ....
""""'" " ' .15 tA3llIJIj 11 1.49 CA3111 E 11 ,...
tA3060II 11 ,.. tA3llI5H 14 ." OO'I2( " ....
tA300SE " 1.49 ........ 1i I." 00'"' 11 ,."
tA3OaOE , .11 tA3M6II~

tA34<l,. 14 "
e_ 14 .71

.,.....
" 1."

""001 14 .2t C..... " 1.19

CD4OO2 14 "
CD404<l " 1.19 ""50' 14 1.11

CD4OO6 14 1.11 ""04' 14 1.1S· e..... "
,,,

CD400' 14 .71 C0404' 11 ·n C04510 11 1.71

CD4OO9 " ... 1:0404, 11 .79 C04511 11 1,19

CD«l10 " .M ""... 11 .Tt C04512 " 1.19

COolOl 1 " 71 C0404' " 1.19 CD4514 " 2.4'

CD4<l12 14 71 1:0404' 14 1.71 COol515 24 2.49

CD4013 14 ." CD404a 11 ." (;04515 11 1.19

CD4<l " 11 1.1, ""'" " .. C0451' " 1.11

en a,••" 11 .. e.- " ." 004511 11 ."
C0401I 14 .4t • C04051 11 .n "",,. 11 1.11

() CD4<l17 " 1.19 CD4C52 " ." ""'" 11 '"Z C04O" 11 ." CD4053 " ." C04521 11 1.49

CD401 1 " ." C..... " ,... C"'" 11 I."0 CD4020 " 1.19 C04059 " ,... ""'" 11 I."a: C04021 " 1.19 Cl>406O " 1.49 ""'" 14 ,..... CD442l " 119 CD4066 14 .M C"'" 11 1."
() CD4<l2' " 71

C..... " ." C"'" " 249

W eD402' " .Il C04069 14 .71 C"'" " ."
...J ""''' " .23 ""010 " ." C04n3 " 1.11

W C1>4Oza " l .4t CD4071 14 .71 C04724 11 1.11

C04027 " ." CD40n 14 ." MC14401 " "..0 CD402' 11 .Il CD4073 14 ." M(:14410 11 131 5

0 CD4021l 11 ,,, C04O" 14 ." MC14411 .. lUS

CD4030 " ." C0407& 11 1.19 1.tC14412 1. l J.H

~ ""'" .. 2.49 ""'>T' .. .4t Mel "4T1 , . ,...
"""" 11 1.49 CO<OI ' 14 .2t MCl4433 l" 13.95

.l...... e.tltlt l """"' 14 .71 MC14531 " 1.19
C04OI3 14 -~ ~~.~
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HOME COMPUTER ACCESSORIES KEYBOARDS - POWER SUPPLIES 
VOICE SYNTHESIZER 

FOR APPLE AND COMMODORE 

JE520CM 

Om ?se aas IMMMytlrOS Om tfl w allw Mim 
MAIN was $M5a enrr Ip.b.Ia. wad. er 
MY li SIe10a Iter. Mot ma Ills +Flei 
oM* r desMa W maY Mae 

Me 
QM OI9. 

71<1. x :a1 x /4VPR 

A1IUCAT1aß: Ism* ltt Tiwmmlru 
Bodies IIMbp AY 
YIaMeMree Om 

mamma syaRarM.r4MsrMIN-i +. 
elms rlar w mrura M1 NSW .cerar e 11104.s* 
4ma Warwir a lew r M01 NON i MN e.we. r mill s WI wimp. rtl.r NNW tlrrr r tr M e cm.raM. ere erma. 
ire e MOM OSI= NM 

Om* bar 1N111rMw 
aa. MON dqr$t11S1ad eel ta w w g24..eeM . 

JE520CM For CMwesaeNatsC25 (114.95 
JE520AP FMMall. 5., Melle S149.95 

9111-1N . 39-1 

106-Kaye-Be Safts ASCII Keyboard 
Menem and 0010' /01I I O rise' MANI 

Mt WM 7 LED hKmeon dWI.y$ SeCUrlty 
took N -ay roher WW1 Inlet 04$/9746 

Color rWM w/Dhct panel DDCVne t non 
included Wptx 61 be 
K8139 $59.95 

a..e.rw.a.. .s 1:. 1M L 11 a 
19e'Ls7eYr1.H 

Micro- Switch 106 -Key K.yboad 
8.811 Sad& ASCU 

Numeric and cursa ttwpad 9 usa derM- 
txe k.ys Jsp.rree/E+gYMt dwacbrs I 
LED function displays Documntatlen 
Ind Rs DTE -22 enclosure Wt 3e be 
K81068029.4 $29.95 

wa.rwe..ww. 1.24.... w1Ó 

. M O.i . 1 
193/4LSM1V.1yM 

MK 103-Key llrlanooded Kybord 
Numeric rid cursa eed SPST mecJlern- 
KaY keyalcles 40-co n heder oaneceon 
Femurs* escape. control. cursa etypa 

MN function and special f1nC5on Says Fits 
DTE22 ando..' Wplx 3e M 
K89000 $19.95 

DISK DRIVES AND CABLE 

8_' FLOPPY DISK DRIVE 

SInp1Sdsd 
77 Trade 
460/00K Bytes 
Capacity 
Industry Standard 

INNwa Wm. ne P00104 

wwMwwM i MAN 
rir%onc srrnlea íweli 1.rsy. IMarrYbl 

Neil. ow* T. P0014011 a .es r sr WV* M au Omar L or es ali h.. 
1 HvAC MON WO 1 T WO., eypC 11 m Wall wimplewill ewe plem POI web.s.p.m . &WM N 4171 wwMr ti M rel MN Me 
FDD100-8 . $169.95 ea. 

JE664 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 i 28 Pin Ptaakagea 
weirs hewer - base r Alito Iprl t alaa 
new.. us UMW CwrA r aMrM rw Ift0 I01r OK 0111737C0e.rrrr Mie.s 
ayweMs tree N. sAY *WM. C.mm.r w AAe 

MM. L.111011 ma WNW CaMM Maas* Mars 
New= Cam OWNS imp ree 0* 
DOW Warm Cer sP.1.r+ wYee MOW wmew aw..S. ei.s.1)T71Mew 
HM 
v aMe aOwew.eMmtaee alrlgr. W 144 Sam Pam raI..aa.1Ms. 
me Nl.O.ai1 MlwwsiruIriAOt 
ae Orrrrae MANN IAN .m.eWmrwarmom MwMrea.ae.Mem awmaesae.tw 
am am r.reeA eat sour erw ellMAWS 41 
Mrmmerer waft e1111111 

mwsM s tre.. aM. M ame lita M Ma OM. 
.Odi W e Vile m NIP .em0 w Os NM . w sad M1 1rae r 
.mm.PMl.rmr R.e.erre..mrm. MAW 
*Name Y want ...m M NO OWN 

JIMAAesrr j hmM pMM ARM rew$805.00 # - MOM tM/stE MM - ae ewe atra M em..= m.waMit aeMw wiser molls m.M arwrm.MreaM AMMmMaMmIm.IWOC 
C110acees eaem1we..1.m.w1Me.eMm...a 
gait pa MIrtwMaM1wM1e.s 
101 A 12111e0 WM WU CO SOMME Villan a MM rea 
1,. WSW 1111>i L 154.O01eIR0115LL MON aOMp. 
.I19$4AIIS mew wan $111500 

AneeY a TMY Maris Atlas ream 
OKYJIR/OIMOOMO-1r1111111M111WelQraa MN emwM1e.war w/el. m+a.eP.e IMP w 
.brw h NM roe wxwew M. 1/101 
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4Digit Fluorescent Alarm Clack Kit 

99:8v.t' O~ 

el wurer 
. A111/I1 sad.rr A4Prraselerb t mom allo 

The JE750 CANA 101s sallsre 124ou <ROM dbcl 
tat 24-mo11r Mum The dodk Mis a MGM 0.6' Illpn 
bkM°9raaW$110rMOMR dloplay. Tel depMywAMama 
1cSy fin vat dWlaYla 11.4 oaWlsotr Tot 244lour 
dens Ow SM user b tfleDle M alma and raasdsl- 
alr reOMb M Mena le Whole 24 Roue der. TM kR 
K'ArdN r 6001sISMS50rL cotponwSlL ma end n5 
Yenllawr. Mar OWL x 3e15 x 1411). 

JE750 Alarm Clock Kit. 529.95 

Power /Mate CöryorM oit +5VDC 3 Amp 
REGULATED PPOOMM SUPPLY 
Input 105- 125 / 210- 250VAC M 47 -631st OtltpA. 5VDC 30 
M1ps/6VOC 2 S Amps Lite regulation 0 06% Lode reg 0 1 

Open Marne maws on Wry t a 3 awlacas Sun 4 , 1 1 1 . s 

2 4111 YAW* 2 IDs 

EMAS/68. $29.95 
Power/Mata Corpallon +5VDC f 6 Amp 
REGULATED PPOOYMYIEENA 18UPPLY 

lnpu 105- 125/210250V1GM47.43Ik COW SV MOW 5A 
Lane M g 006% Load nog 0 1 % Opw kens mount on try 

one of Mon surfaces Sao 5.11.4 VW s 21'14 Wt 4 M 
EMAS/8C $39.95 

Switching Power Supply for APPLE II, Y+ a 9.- 
Cat d&Ne err floppy dIk dem.m end up loses/4 expansion lards 
Shod cease and overload pr.leCaon Fl. Inside Apple domoller 

Fully r.pMMrd 5V SA, 12V 3A. -5V ill SA -12V 55 
Direct pupe-* pow cord included Sue Pets 341'W Jr 2e'H 

Weight tos 
K 1P4007 $79.95 
IOeES SUPPLY sSK 7.5 AMP. 12r0C las AMP sOITCNwi e i'ew}ese.M4mu 

vlMw[. M t e . h.0 /pew M w .. 
Ns II YtOr1w.1tarr asM.r son 11 

PN Iw. 1754559 S79 96 ease 

POSIES SUPPLY 4Clunwl Sw*ctuap N .e ares. sew. W .err r 
N ire.( 1 1. T. M MSC 14 SC 11 1M t u 7. tie telN t. w1 t /Mails M.r _tp'l 1 /Mil NV.1' w taw 
ht Ile FC$ie4A $54 M secs 

DISKETTES AND ACCESSORIES 

0 n1al n 51A and 8 Diskettes rra. ec...WOw. -. gam r 
YLTM MAOMOae - g. OtSKlTTO 

m . .e r r ..-. . r or '.w 
a r ~ w. 
. r .. .. ÿ . . 

. 

sm bl pate - f+ pfxón[ titi . . 
. .ew.r..ti. .» ,. 7.. 

pITAA eONtflCS - a' OstLTTgs .e<. VMr.wM-r 
MEMO. IOW (Y 'w 
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DISKETTE ACCESSORIES 

Disk Minder 

rarw/rreramp soll. .7.24 . w W Mr par w ww.a e.Ie Nse .W MOM .. 
P;Mw ow. w p 1mwr r..srw 
SUN 5....1 M. rr10 Mao. saw 

MOP. 
e 1 .er 4Ye maro.. Awing .raw+r 11 w LT .r w. 

VOA . F/e Fae aa 4. 

Diskette Enwlo- 
sass. tir n.... 

1000. rar ` .`r 
Swrw ers u re r .eW.a..M 1.raM WT. Vw1rMn . ersJl .e 1.rr7a 

Pops 

a P. 
PO m awre /. Yap ry Mr s 
PC. 8 ./.11. hr e.a PC. lwewe S. hW e/WM wes 1.0111 b. NM 

Mall Pak" 

MM .tm1.F 
WPM be. Ie0.wr USN. 

514 APPLE' 
Direct Plug -In 

Compatible Disk Drive 
.r Mill lax 

M t.. - ame.r 
irili YON r r .1 
Imo .r 1na. r. r / 1st . ,-,1.54 Se 

Part Ne. ADO-514 $195 95 

51/4" TEAC DISK DRIVE 
{rnqlSeaaa Nw-1MgM s'.' Ome aw.r4rb-mA rr- bra rrw. 

DC tMw. 
W . erM F> mob 
Dam rwr w0 w. paw N TUC 5 R M JnN 4ru 
we ANA 0 WW1. a re... e.w w. w nAC.r w Nw m. . ewe a C. 
AM MOO r M 00 0.44 w'w. M. a f.00 MA . ?co Y Le N IM.9 wl t. 
FOSSA $249.95 

5 3/4w SHUGART DISK DRIVE 
Doub sided IIS0414101 SW O.M 

erse r arse u, M M aM4e raw. 
eeM aw tua r IMO C -0 rim 
=MONO, tr Woo S.r r a..rNs No awe arar to sees... rpm w we m . 
ea rs m MIN NS were ewer 'oft ` .... tt}.00 *SIA 1s. u* 1. a .. IV I. 113 w«DCwi.. 
SAgs6. 90tN95 

5% PANASONIC DISK DRIVE 
Oo1MJtlad I4101104 $M DIM 

SR11art 11AM6 Equivalent srMr..twe eta alme. .mamma 11 .e or e.r.m W 
A. wtb M 0.00 ono.* W w I/w ....1 we *CC Mr.7oCA hoe SW* tsyMe9 

ttee 
JASS12. $775.1s 

SIGNAL CABLES 
s, DRIVES USE 34-PIN ASSEMBLIES 
I. DRIVES USE 50-PIN ASSEMBLIES 
's SOCKET CONNECTOR 
C CARD-EDGE CONNECTOR 

SINGLE DRIVE CABLE 

l' 
sel. err M ere 14 N 
5% M S34-36C 796 7.25 
5% N S34e0C 5.96 e.30 
S. M 5503C 10.96 995 
S. N S50-60C 12.49 1095 

DUAL DRIVE CABIEi 

r A r 
11a glie Ps*. 
5% O 834A$G/sC 
5x P 11344i0G24C 
e- o 560340 IOC 
e' P 55040624C 

N s 
12.59 
to 29 
1e 49 

le 95 

11.19 
12 69 
14 49 

16 95 

Power Cable Kits 
Kits Includt Connector shot's. Connecta 
pins, and power cables 
Power Cable Kit het 6% Oates Price 
Part No. PCK4 $2.95 
Power Cable KIt la FW$1nd 5' Ode 
Part No. PCK4 $3.96 
Power Cable Kit lot Ou.a Foliated a Oda 
Part No. PCKO $4.95 

510.00 Minimum Ader - 11.5. Pima Only Spa Stems - 700 aadl 
CalKornta Residents Add S %% Seele Tax Sand SI.00 Pause, la ys.. s - Add 5% plus $1.00 kusa.le. FREE 19H JAMECO CATALOG 
Send S..A S.E- rot MoIM Sobs Fired Prow Subie.t to Chorfis 

e am 
ELECTRONICS 

VISA' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
3/34 PHONE ORDERS WELCOME - (415) 592.8097 Te150: 176013 

UV -EPROM Eraser 
r s Chips - St Mtnuts 

CIRCLE 41 ON FREE INFORMATION CARD 

1 Chip -A MkW 
br 11I4. tI14 trL t/M MIL OM OM b r a 

M (1 r V r..11.rrr..rrr 
er.we a w wn *ma ar ..rm YM as ee w le IN C - e 1M t t Sr C.O. .a. rn 1 

DE-4 UV -EPROM Eraser ...579.95 
UVS -11EL Replacement Bulb S16.95./ 

~»
:D
()
I

• Slngl.Slded
. 77 Tracks
• 4DOfllDOK Byl..

Clp,elly
• Industry Stand ard

° $169.95 ea,
5114" APPLE'"
Direct Plug-In

Compatible Disk Drive

UV·EPROM Eraser

Kits inClude: Connector shells , connector
pin s, and powe r cabl es.
Power Clble Kit ' or 5'I. ~ DrI. e Price
Part No . PCK·5 $2.95
Power Clbl. Kit 'or Full ·Slzed S' DrI. e
Part No. PCK·8 . .. . .. . . .. . •$3.95
Powe, Cebl e Kit tor Qume Fu l~Slzed e" Drtve
Part No . PCK·Q . • . . . . . . . ... $·4.95

5'/0" DRIVES USE 34-PIN ASSEMBLIES
8 " DRIVES USE 5O-PIN ASSEMBLIES

·s ;. SOCKET CONNECTOR
'C =CARD-EDGECONNECTOR

SINGLE DRIVE CABLE

.~ :" .~.~ _ . D
"".. StyM It. rt No. 1.. 5+

51A - M S34·36-C 7.95 . 7.25
5V4" N S34·6Q.C 8.95 8.39
8 " M S5Q.36·C 10.95 9.95
8" N S50-60-C 12.49 10.95

DUAL DRIVE CABLES

~o~..,~ ,n B' s • . 'C 1. ' ·c ·S ., H · .c

FDD100·8

IE,.... 2701, 2711, 27U. 2714, 2511, t»2. 2M4. lrIi... alPto' chIpe
within 51 l'1'lkMet 11 ehtpln S7 miftutH). ......~ln. constant.xpoHft
ctlstanee 04 OM Inch. Special condue thoefo«m KMf MiMlnat .s s~Uc

bulkklp. BuNt,", ..'ety k)ct to ptWeI'lt UY..potu,.. Compact - ont)'
1.00 · x 1.70· x 2.10· . COfl'lPlete with hokt lng tr. y for 1 ehItN.

DE-4 UV·EPROM Eraser . . .S79.95
UV5-11EL Replacement Bulb . . $16.95

• u... ... s.utI - l UX
....... ..... · as. lth - .........
... A,"' tIMrtItr· c..,.... ..It~
1IW"' tlWI -"~"iIIII.,.....t c.
1rIIIIr uri' • SIlt : r l x 31 Yt"'W x
1-1I1'~D . W"'III: 41l1 • •.

PartND.ADO-514 $195.95

5114" TEAC DISK DRIVE
Slngle-51dedIWf·HolghI 511o° Drive

• .... ordoulJtit -...y ·41 TPI'4O tncb·1tN nd: to ndl ' 5W
power~.~ DC dIrId.... motor ' 1""" tot-

==~~wi!tl-th.~~~asKORrVE.8eceu"lI'le TEACF055A DrMIi. hall the heigh!of~drMa. yOU cantil:up
toJoutTEACclrf¥es lntheMmeIPlkle ......IViIlO~~ItOr.
Mve room tortwolIoppy d1. drMIi and I h&rdlSiskdr1\le.lncIw;e soperM ­
Ing manu.l . Requires; + 5VOC. 55A and + 12VOC • .3A.. St1e: s,,'W x
1't"H xa·O. 'M:3 1b1.
F05SA. $249.95

5114" SHUGART DISK DRIVE
Dou_1ded H11l1-Holght 5110 ' DrlYe

• Bingle Of" double .,..., • 41 TPl • 40 tndtI • 40IQrlee~
IIorage . .... hdt to nck · DC cIrwt::t-drfoM motor · OM,...
-..ntJ.-t.sncr...• 1Ind ~'IIlMl ...SM50
8Kbd by tM hduatry'.~and most.~ englneetIng ...

~:~I-~~~lI'le=-"nu:=::~.=c77~
and + 12VOC • .7M SIZe: 5UOW x ~"H x a"D. WI: 3.3lbL
SA455 , $259.95

51f4" PANASONIC DISK DRIVE
Dou_1ded HaK-llelght 5110' DRIVE

Shugart SA455 Equlvelonl
· Slngle Otdouble dMelty · 41"'"· 40 tncb · ....ll1dl;totndl:·~

==~~:~:=::portaI)Ie~
..,....buSlinna~andtennlNll-:td-on&.IrdIdet~1M'W.lIIl
RIquirM: + 5VDC•.iAand + l 2VDC . l A. &ze:S.II"W x 1.53"1-1d "O.WI:
~3",,"

JA551·2 $239.95
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lOCI 2M."
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100 :ne..
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Spec ShHI, - JOeeach

~~E5~~~~~?JJ~lm.OG

~~~t!:.~~~:.
.T_ IJI'ooI·~""·_"''' ''' I'fOIKI'__
..... _ ~ I'fIM

10Whll.S'Io·EnvtiIope• . • . • . l 0fOfS 1M
100Whll.S '4· EnvelopH . . •1ool Ofl l 0.t5
10Whlt ••· EII~s . . . •... 10Jor"I 1.15
100WhU•• · EmI'looet .... 100 1.,117.15

Micro-Switch 106-Key Keyboard
8·Bit Serial ASCII
• Numeric and cursor keypad ' 8 user defina­
ble keys • JapaneselEnglish characters • 8
LED fun ctio n di splays ' Documentation
incl. • F"rts DTE-22 enclosure ' Wt.: 3\0; Ibs.

KB106SD29-4••.. : • •. • . . $29 .95

106-Key s-eaSerial ASCII KeYboard
• Numeric and cur sor keypad ' 10 user defina­
ble keys ' 7 LEDfunction displays ' Security
lock' N-key rollover ' Uses Inle18048/8748
• Color: W'hitewlblack panel' Documentation
included' Weight: 6~ Ibs.

KB139 •• . • • • . • • • . • • ••. . $59 .95

514' and 8' Diskettes

SI<t' ClSOOk r, hc1or_1IHvb"""a . "'II b .....

S....• OKlO loti SKIor . It .. HW "''''~

~
~!=:E;;UlTRA MAGNEnCS • - DISKETTES" USO _~ 10 )ll "

• •~ ~ ~ 2M..
UIMlT2S '-0&00 _r--. 10 ..
~CISDD 100 ..
A.~._.*"__....wII.K/fII'HI A._H _,......-., ..OttH c....."._".. ,........

~s\O·saODSonS-O< .oUt~1IIT1'!I
Uiiiooz~iODhft hc1oo'lrn't ee.. ~

Uiiiiat~~~1Iii1'!l
\IMOO;Zl~Iof1SK \Of'. TPl~

. SK (ESl<EO- . % " DISKETTES
S... · SSDOSofI SKlor ... IIIHIIb ,.,.,...cI lflMllllHl
SI<t' uoo SoIl s.c lor wil li HwlI IIMflaoorl<l

4-Channel Switching
tlIknprtaSMf . lIliIII-te'lpNr, " 1liuI. ...... tlI..... 1Ild~$ tMr1f ap........
(JIlt; to-l .3CYAt 47"'4Dtl ~ ' ::r:: + 5VDC .~ -5'1DC 0 1A; +1ZYDC O l A. -.1ZYOC~ lA.

~*~i.*:i~:·i~'e·/~.'t'5~..~~~:·~"""' · A...5Y"MC.
PartNo. FCS-604A . $69.95IIch·' ..

Switching Power Supply for APPLE II, 11 + & lie' · .
• ca n drive four floppy disk drives and up to eight expansion cards
• Short circuit and overload protection ' Fits inside Apple computer
• Fully regulaled + 5V 1'1 5A, + 12V 1'1 3A, -5V Ii .5A, -12V 1'1 .5A
• Direct plug-in power cord included · Size: 9~ -L x 3l2-W x 21.4 -H
• Weight: 2 Ibs.
KHP4007. • • • .. . . .. . . . . . • • • . .. • • • • • . •• $79.95

POWER SUPPLY +5 VDC @ 7.5 AMP, 12VDC@ 1.5 AMP SWITCHING

~r~11YI:~~~*~~:VW~~~:~;.~i:tJ:'l'i~'p~ ~:~~~~~,~:~
Part No. PS94VDS .. S39.g5IICh

•

SMK 103-Key Unencoded Keyboard
Numeric and cursor keypa d ' SPST mechan ­
ical keyawitches - 4Q-pin header connection
• Features: escape, control, cursor keypad,
user function and special function keys ' Fits
DTE-22 enc losure ' Wetght: 3'h lbs.

19"" Lx SI; ' Wx I I; "H KB9000 • • . . • . • • . . • •• • • • $19.95
Power/Mate Corporation +5VDC @ 3 Amp
REGULATED POWER SUPPLY -
• Input: 105-125/21D-250VAC al 47-63 Hz • Output: W DC 1'1 3.0
Amps/ 6VDC1'1 2.5 Amps' Line regulation:0.05% • Load reg.: 0.1%
• Open frame mounts on any 1 of 3 surfaces' Size: 4r,-Lx 4'W x
2\t ' H • Weight: 2 Ibs.

EMA5/6B. • . . . ... •. . . • . • . • • •••..•. ••.• $29.95

PowerlMate Corporation +5VDC @ 6 Amp
REGULATED POWERSUPPLY
•Input:105-125/ 21D-25OVAC at 47-63Hz 'Oulpu!: 5VCl6A/6V Cl5A
• Lin e reg.: 0.05% • Load reg .: 0.1% • Ope n frame moun ts on any
one of three surfaces · Size: 5~-L x 4r. "Wx 2t. -H • 'Nt: 4 Ibs.

EMA5/6C. . . .. . . .. .. ••.• • ••.• •.••.•• •• $39.95

DM75 Slores 75 lS\lo1 Otak."•• • • . • . • . • . 11' .H NCf1
0"50 SIOt"es 50 l810i.k. lIes .• ..•••.•. S2t .H..cfI

MINI·PAK
• SlorlS 10 IS',. 1 dls k.1I1S • Pro tec ts d.-k from du .1
conl llTlln.at1Ol'l • Dul'a ble smoked plas tIC . SIZII· 1S "l x
5\ ~H x , ,,,,0
'''' IiM. ~
M" ·10 SIOfU 10 1SV.1 01. 10..111••

~5~;·~:~~·.~~~~~:~~~:t~;::l~l~m.~r:~:I~ I ;;~--<~~===::--,=;f.';;1
• Pro1ec ls Olsk fTQl1'l dust conl .mlll.hon • M~ from
dUf. bl. smo«.ci pllSl icWllhfrontcarrylnogh,ndl• • Slz.
7-W x ISYt·H x 1l"" · 0 ·W. lghl ·2Ibs.... .. -

510.00 Minim um Order - U.S. Fund, Only
ca llf ornl , Resident, Add 8"' % 581.. Tox
Shippin g - Add 5% plu s $1.50 Insu rance
Send S.A.S.E. 'o r Monthly 5"'"' ':' ye,' PrIce, Subject 10 Chlnge

[ffi]JameCO"lrV/S4" I
1355 SHOREWAY ROAD,-BELMONT, CA 94002

3/84 PHONE ORDERS WELCOME - (415) 592-8097 Telex : 176043

l'5¥ T\1MIdIl.(N $14115
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"'" """"..... ""- "'".- ~
..-'"- ''''- """"
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The JE750 Clock K~ is a versatile 12-hour digital clock
wrth 24-oour alarm. The clock has a bright 0.5" high
blue-green nuorescent display.The displaywill automat­
icalty dim with changing light conditk>ns. The 24-hour
alarm allows the user to disable the alarm and immediat­
ely re-enable the alarm to activate 24 hours later. The kit
includes all documentation, components, case and wall
transformer. Size: 6lloi-L x 31A ~W x 1~~D.

JE750 Alarm Clock Kit $29.95

• Brtghl 4-digtt o.5~ high dre.pl.I, . 10 mlnu l. snooze .larm
• AMlPM6ndkII tor • Automa ue dlspla, d immer

4-Digit Fluorescent Alarm Clock Kit

APl'lICATIONS: • Security Warning • T....mmunlclllon
• Tuc hlng • Handicap Aid
• Instrumentation • Games

TII.JESlCIVOICE SYNTKu lnll wi-phlll rigllt lfrUyHI'ttl'llpllttr .nd ...... yn I. '_=::::==::"-+~~~~:..:.:c.:....:":"":":"":":":''':'':':'';''':'':'':'';'':'':'':'''':'':'''':'':'':'';~~!!:!!~~----"i;.iV;;;"'iii:ii~~iiJii1Ffi;ffij~';';';';';:':';''1tnMltt ..... t.1IY . ' pllu ll lJtIlzMQ HItiMaIStlllk... dKttr ·, Dt'ITALKElltm t
s~ ~Utr It (wi ll t n l.. MIIIIry t llip.) , t ilt JU lt eMprtI ..

....1I.ptIdl llll.dllltll.....,.lKIIdllll ....... IIIIItt*II· .ttf ..,.. .
TM rt, 1I tI .. . xtrMllly dNc' . IlI't1IrIInuIZ.Illu.

'-_ -lOWtlw f w lASlllllOD\J(£
° Ex,..a ll _ l l1OO __

oAlloln _ . tl " lI l _ won llll
Pert No. DeI Cription

JE520CM
• 0YIr250 word YOCibulary· affiles dow the formationof mort

than500words · Bult-in ampifilr, splakar, volumecontroI,and t-;;=~~slh~;;;f,;~~~~~~~.;.c.:";' :";'~~i5<~IiAi~1aueno )ack • RterUtes a dla r, natural mail .,.. • Plug-in us.
rtldy with documentation and sample softwart • till slle:
7V."L x 3V."W x 1·3/S"H

JE520CM
JE520AP

EPAOMJl,IMPERMOOULES - The..E664'sJ.JMPER MOCU.E~~}IS '

~MoIMtNpre-tfbIll.JE664b"""IltOl*"~pulwsto""EPflCNn

tQl'lIIgIm"' E.J'FIOlsodolttcllll'«tlorosb"N~Ef'R)M,

.IE665 - IISl32C _TERFACE IlP1Dl - ThoRS232C _

t:enl'I*tatteSSIotllt.e604's RAM TM*"" .... ~to~stnand
~9'flClMdilb.latndlromtll..E664 A satIlPt l:'OP'"~ lI suppMd tlMBASlC b"

(7.V~~ISPfO'IdedIo~"'IOftwftIoCllM'~WICh ..
RS232pert 9600Baud."",warc!,c:O:lPRin2A1ptxts.

FORA UMlTEOTIMEA SAMPlE OF SOFlWARE 'NRl11'EN IN BASICFOR
THETRs-&O-MOOEL ~ l EVEL . COMPUTER WILL Al.SOBEPROVlOED.

JE664-ARS EI'tlIIII I'nt. wI.1EM5~ $1195.00
Auembl«ll T.sted (Includes JYl 6A lob:IuIe)

The.JEU04E1'RtUPr0711TW1111~nl progrns V¥JI)USa-8dWOrdEPROMs Irom8ll:1o

64K·8IImemory eapecl'ly Dattanbetmetedllllo .... ,D6o(·sllltlrNlBK.I-8lIAAM .,flfIt
lfWIYS.ll)tomaFOlar~;(2IlromalltxWnal~'tQl"ltoptO\ll.H65RS232C

M; (3) lrom l'\'S proeI~. The S64's RAMs lN'r be ace:tSSfdb" rUibon~

tQllI"'pn(sWsodoltlaan~~, ...~"~tII
..EU04 allcws b"~dla'lge nl~aI~COI'iW.t. The.f6&h PoWl
ClIIltlt~Q\'dIyIa" -'-slar"'f'tllurJ,aIooiWllllAlMdadtha:Ml'ltIlt EPlOil

Ia bePl'CQl"Il"Il'T'«l .... ...eotA~aI'1N"...-.gTht..e64lt1sPmOA.TAnl
HXWSS.,~ tItxIdKwNl ~llotmIt.A "tXSE'lAy EJllllt,l MTA­
tIuIoII cNnQlltIlt Do\TArtldoullromRAM -.l IaEJ'lO,l -.l tnd ISNpla';edll bQlh

~tndblM'ycodl Thelror.tJNnellealurlsacotMfllllltCll*abtlll;uldt,The.E6&4

~lllttOts one.Jol \6A~~(asIr$tedIJdor,lrJ

JE664·A ErROl' '''_' •• ••••• •• • •• $995.00
Auembl«ll Telt .ci tlndudes J Ml6AModulej

JE664 EPROM PROGRAMMER
8K to 64K EPROMS - 24 & 28 Pin Packages
i:IoIlIlIII- - ....._s.,-lIrl\llnliOll

• Program. and v8Jldat •• EPROMs • Check. lor proptr1y erlNd EPROU.
.Em""••fl'AOMsOf EF'ROM• • RS232CCompuler lmertac. tor.ortingand
program ll»ding • l.06d s da ta inlo RAM by keyboard • Chang • • data in RAM
by keyboerd · l Olld. RAMfrom an EPROtol •Com~r• • EPROM. lor contini
dttter.nce. · Copie. EPROMs ' Power Input: 115VAC. 60Hz,less than lOW
poMf consumption· Enclosure: Coklr--coordinaled. light tan P&nelswtth
molded tnd PtKe s m mocha brown ' sue : 1S" ' L x 8~'O x 3 1ot ' H • Weight:
5'0'0.
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SPARTANElectronics Uni 

X516)499 -9500 

Iffit 
G 

PLL 444 

6094 Jericho Tpke. 
Commack. N.Y 11725 

CTC9R Philips Remote 
Cable Converter 

Sate II row M.ls 
saw 

Soo 
ass H 

saw ltd 
Ois 

810 Iowa tar F s ma aSa rMr Worm Wm W 

5139.95 :`, 
COMPUTER CARE KIT 
The Preventative maintenance kit for the 
office and home computer 
oo...ns P.o.e., Owe, 
:oo Charge M' STY.< Si,..' 
6.1W00.0 cow., .70.0 

Ars Sum 

SGL WABER $35.95 
Protect your DG115P 
computer and DG t t 5S 
electronic equipment 16 Outten WO 
from voltage spikes (45.95 

WINEGARD FM CAR 
ANTENNA BOOSTER 

rwar. f r .we an.. r awrarr a ur 
araltl Mrwa{ W tant lc w aa 
qM1 U Maw "11 MOP el MOM 
Sey40 w "% Ill r r.r aa7. 
a 60 24- wrw w a aft p /orant w....wn wr to . l a. ..wu. 

REFURBISHED 
MONITORS 
9 . 12 . Commercia 
Grade as low as $39.95 
BECKMAN 
CIRCUITMATE 20 
8 functions and 30 ranges : ̀ \ 
Dodetraru1NOr tut t ncton - 

auto-polarity. auto-2111M. and 
auto-decimal t0 Amps AC and 
DC Current Cepadkty Trw s.sIW $64.95 
Gan Test (hFE) - Co n' .ctanu 

Jerrold 36 Channel 
Remote CATV 1 

Converter 
w on off Fine Tuning 594.95 
58 Channel Wireless 5109.95 

40 Channel VHF to UHF 
fi¡- - _Block Converter 

a' . e 28.95 Ea. i - -'r I 24.95 4 & up 
Duse >.ers,on - Features line tuning knob 
matching X former 8 2 cables S38 95 

Q4 AUTO ALARM SYSTEMS 
Keyless Automatic 
Passive 

.arms when igroGpn is 
turned on 

-automatic turn -off and $54.95 reset timer 

2000 Auto Watchman 
-prevents use of master 
keys or the removal of i 
ignition lock to start 
vehicle 

-protects all foreign and $34.95 
American cars 

Volume 
Discounts 
Site Orod S2S CO .. to /503 S2 % intanatons 
Prias wow tosft 

ove 1 

76 b 25000 Ya Y, 

moms max maim 50000 %CC 

(X30 200 Extra 50I00 b 75000 PP'. 
Alai shooing 751 00 b la e S' 
one motors ix. MI OO S 

(516) Mon Th Tu W F Sa 
499-9500 9-8 9-6 9:30-5 
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Free Information Number Page 

16 Acorn 94 

3 Artist Electronics ... 116 

80 Adsanced Computer Products ... 117 

7,- Adsance Electronics 12.15.33 

12 All Electronics 124 

67 AMC Sales 81 

77 Appliance Set.% ice 94 

87 AP Products . 29 

32 Bay State Electronics 94 

72 BBC 27 

100 Beckman Instruments . 30 

16 B &K 96 - Bullet 1 1 1 - C &D 100 

18 CEI 28 

34 Chaney 108 

37 Chemtronks 99 - CIE 84.87 

64 Circuit Specialists 106 - Command Productions 83 

35.86 Communications Electronics ....2 32 

68 CPU .... 116 - Daetron 99 

92 Diamondback III 
53 Direct Video 98 
65 Digike) .122 123 

11 Digitron 116 

99 »okay 118.119 

54 DTI 96 
59 EICO ... 95 

81 Electra . Cosa'! 
s Electronic Book Club 89 

70 Electronic Industries 100 

6 Electronic Specialists 108 

74 Electronic Surplus 102 

39 Etronis 108 - Fluke Manufacturing 7 

40 Firestlk 95 - Fordham Radio 42.75.Coiee4 

76 Formula 120 

96 Global Specialties 81 - Goldsmith ..106 - Grantham College of Engineering .24 
75 Haltronis 110 

15.97 Heath 23.91 

g5 Hickok 83 - Hitech 103.105 - ICS 40.101 

28 Instrument Mart 26 

41 Jameco . 126.127 

38 Jan Crystal 95 

49 JDR 112 -115 

69 Jensen 94 

4 J &11' 98 

63 Kashlwagi 94 

83 KCS 121 

48 Kikusul 25 

93 McIntosh Labs 95 

66 MFJ 116 

24 Micro Mart 124 

95 Mouser 81 

90 Network Saks 121 

- - - 
Newton Elect oaks 
NRI 
NTS 

101 

16-19 

34-37 

98 OK Industries 9 

62 Optoeledronies 41 

52 Pala 77 

22 ISlnasise 77 

29 Philips Tech Electronics.. 121 

73 Pomona 11 

43 Pis 93 

61 Radio Shack 107 

79 Ramses 125 

17 Random Access 94 - R('A 139 
19 Regency 21 

27 RF Eiectronks 109 

44 Sams Book Store Cover3 

9 Scientific Systems 124 

60 SEI 110 

82 Sinter , .. 22 

14 Solder Absorbing Technology 94 

58 Solder ('ran 124 

36 Spartan Electronics 128 - Teklronis 5 

45 TrioKennood 20 

91 VIZ 79 

13 11estech .. 109 - Zenith .38 

THE JEST RACE to BUT. SELL w 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 1111-L RACENTIA CA 92x70 

(71e) 432.772i 
Jeer Wound l of Rados Navas..da 

E.w7 Monty 
Owl TEA* U.S SuesCRIPTIOSS 

S 700 1,d a . 112 W let does 

go S11 00 U4.urn.. 1.1 Clue Z 

'ion vein 

A SINGER'S DREAM! 

REMOVES VOCALS FROM RECORINU 
Our VOCAL ELIMINATOR can remove most or 

virtual!) all of a lead vocal from a standard stereo 
record and lease most of the background untouched! 
Record with sour voice or perform lise with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: 1.T Sound. Dept. R -1. PO Box 338 

Stone Mountain. GA 30086 
In c;.slryia Call 000493 1 258 

TOLL FREE: 1. 800. 241.3005 - Eat. 7P 
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THE BEST PLACE to BUY, SELL 0'

TRADE NEW and USED EQUIPMENT

NUTS & VO LTS MA GAZI N E
BOX I I I I-E • PLACENTIA, CA 92670

(7 14) 632-7721
Join Thousands o f Readers Nationwide

Every Month
ONE YEAR U .S. SUBSCRIPTIONS
$7.00 • 3rd Clas s • $ 12.50 - 1st Clus

~ $25.00 - Lifetime - Jrd Class~

Newtone Electronics 101

NRI. 16- 19

NTS 34-37

98 OK Industries : 9

62 Optoelectronics . . . . 41

52 Paia 77

22 Panavise . . . . . . . 77

29 Philips Tech Electronics 121

73 Pomona . . 11

43 PTS . 93

61 Radio Shack 107

79 Ramsey . . . . . . . . . . . . 125

17 Random Access 94

RCA . . .1.39

19 Regency . . 21

27 RF Electronics . . 109

44 Sa ms Book Store . . . . . . . . . . Cover3

9 Scientific System s 124

60 SEI. 110

82 Sintee , .. 22

14 Solder Absor bing Technolo gy 94

58 Solder Craft 124

36 Spartan Electronics 128

Tektronix 5

45 Trio -Ken wood . . . . . . . . 20

91 VIZ 79

13 Westech 109

Zenith 38
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Active Electronics 116
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CEI. 28

Chaney 108
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Direct Video 98

Digikey : 122.1 23
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Dokay 118,119

DTI. 96

EICO 95

Electra Cover2

Electronic Book Club 89

Electronic Industries 100

Electronic Specialists 108

Electronic Surp lus , 102

Etronix 108

Fluke Manufacturing 7

Firestik 95

Fordham Rad io 42.75 ,Cover4

Formula 120

Global Specialties 81

Goldsmith 106

Grantham Colle ge of Eng ineering . . 24

Haltronix 110

Heath 23.9 1

Hickok 83

Hitech 103-105

ICS 40 ,101

28 Instrument Mart 26

41 Jameco , 126.127

38 Jan Cryst al 95

49 JDR 112-115

69 Jensen 94

4 J&W 98

63 Kashiwagi 94

83 KCS 121

48 Kikusui 25

93 Mcintosh Lab s 95

66 MFJ 116

24 Micro Mart 124

95 Mouser 81

90 Network Sa les 121
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85
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53

65

11

99

54

59
. 81

8
70

6

74

39

S2 SO
$4,,1
so 00
$8SO

SI? 00
Sit 50

Sa
9:30-5

$35,95
DG1 15P

DG115 8
(6 Outlet )

545.95

WINEGARD FM CAR
ANTENNA BOOSTEh

V(,d ft~rs tVC'fcome
v >" '.Ie BAC A'll'" A ,' :lU'IC
p" r 1'.., nc LOI' -1 (,I<)~l (l 'SUIl,'l~

C U (j TU'i l " , Itr(~t'f ," !'C ~ ACt: I ~JI

Yl Ill! . ~ ..:

to 1500
1600 to 2SO 00

25100 to 50000
SO l 00 to ISO 00
151 00 to HlOO 00
Ove' 1000 00

Mon Th Tu W F
9-8 9-6

SGL WABER
Protect your
computer and
electronic equipment
from voltage spikes

40 Channel .VHF to UHF
,_.::_::Bl ock Converter

28.95 Ea.
24.954 & up

Deluxe Version - Features fine tuning knob ,
matching X former & 2 cables $38 .95

REFURBISHED
MONITORS
9", 12", Commercial
Grade as 'low as

8 functions and 30 ranges ­
Diode;transislor test function ­
auto-polarity, auto-zero, and
auto-decimal - 10 Amps AC and
DC Current Capability - Transistor $64.95
Gain Test (hFE) - Conductance

SPARTAN Elect ro nics Inc

ti
ll-\..\.. I\f.qll.

C (516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

• AUTO ALARM SYSTEMS
Keyless Automatic
Passive ~.

-arrns wh en ignition is
turned off .. ..

-autom atic tu rn-off and $64 95
reset timer '

2000 Auto Watchman ~
-preven ts us e of mas ter 0

key s or the rem oval of
ignition lock to sta rt ._
vehicl e

-protect s all foreign and $34 95
Am eri can car s •

BECKMAN
CIRCUITMATE 20

COMPUTER CARE KIT

Jerrold 36 Channel
Remote CATV ~
Converter ·
w /on/off Fine Tuning $94.95
58 Channel Wireless $109.95 .

Volume
Discounts
Mm Order 525 00

. mternanonat shlppmg Add I
Poces subiect to change
Without nonce
COD200 Ext ra
Add I shippIng
lor morntors

(516)
499-9500

CTC9R Philips Remote
4-~ Cable ConverterI;.:a. . . • MIC10 computer tKhnology. Otartz controlled
: . : : IC"s10d( ,n picture & present drift . 60 cnannel
·::: '1 StltCtJons • Programrmblenmeon & oft • 24
....- .. hour LEDdlgltil dock• FIVOIlI' ~net rrern-

, ory & rea l! plusscan • WlI"tltss hAnd I'Ie/d

$139 95 ·'lnfrH t(f"' trilnsmrtter system. AutormhCflnl
nme• Adiplible to VI)' brilnd le!evtSlOIl • On.

• yurwarrantystMCf
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Sams Books For A 
Down -To -Earth Look at Video, 

Whoever On Earth You Are. 
If you're on engineer working with video, 
o service technician brushing up on 
repair and instollotion, or o musician 
who wants to tune in more than MTV, you 
need Sams books. Because when it comes 
to video technology, Sams knows all 
about it. 

People trust Sams for books that are 
easy to read and understand, no motter 
what the subject is. Fact is, Sams hos 
been a leading publisher of technical 
books since 1946. 

So turn to Sams and get in tune with 
today's video technology. Here ore the 
books you need: 

THE SATELLITE TV HANDBOOK 
shows you how to legally and privately 
cut your cable TV costs in half, see TV 
shows that may be blacked out in your 
city, pick up live, unedited network 
shows, start a mini -cable system in your 
apartment or condo, plug into video - 
supplied college courses, and more. 
Also covers how to buy, build and aim 
your own satellite antenna, and includes 
a handy guide to all satellite. 
programming. No. 22055, S16.95. 

For a down -to -earth look at video, get the 
books you need from Sams today. Visit 

your local Sams dealer. Or call Operator 
103 at 317 - 298 -5566 or 800 -428 -SAMS 

THE BIRDS OF BABEL - SATELLITES 
FOR THE HUMAN WORLD explains 
how satellites work and how they ore 
changing our lives. It looks at the social 
and political importance satellites have 
in science, law, medicine, finance and 
other fields, as it investigates the 
domestic and international issues 
surrounding their use. No. 22033 $12.95. 

INTRODUCTION TO SATELLITE TV 
provides an engrossing insight into the 
technical side o sotellite TV So if you 
wont to purchase a home satellite system, 
or you already own one, you need this 
book. With it you'll learn about receivers, 
antennas, mounts, feeds, amplifiers, 
converters, and more. No. 21978, S9.95. 

THE HOME VIDEO HANDBOOK (3rd 
Edition) shows you how to simply and 
successfully enjoy your home TV camera, 
videocassette recorder, videodisc 
system, large- screen TV projectors, 
home satellite TV receiver, and all their 
accessories. Also tells you how to hook 
everything up and how to buy the best 
equipment. No. 22052, $13.95 

to 

HOWARD W SAMS d CO , INC 
4300 West 62nd Street , PO Box 7092, Ind,onopol.s, IN 46206 

What Technology Is All About. 

Offer good in USA only. Prices and ovadobddy subject to change without notice In Conodo, contact Lenbrook Electronics, Markham, Ontario L3R I H2 

Win a complete home satellite receiving unit from Sams Satellite Sweepstakes. Coming to your Sams dealer SOON! 
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Sams Books For A
Down-To-Earth Lookat Video,

Whoever On Earth You Are.
If you're an engineer working with video,
a service technician brushing up on
repair and insta lla tio n, or a mus ician
who wants to tune in more than MTY, you
need Sams books. Because when it com es
to video technology, Sams knows a ll
about it.

Peop le trust Sams for books tha t a re
easy to read and understand, no matter
what the sub ject is. Fact is, Sams ha s
been a lead ing publ isher of techn ica l
books since 19'16. .

So turn to Sams and get in tune with
todoy's video technology. Here are the
books 'tau need :

THE SATELLITE TV HANDBOOK
shows you how to lega lly and private ly
cut your cable TV cos ts in ha lf, see TV
shows that may be blacked ou t in you r
city, pick up live, unedited network
shows, start a mini-cable syst em in you r
apartment or condo, p lug into video­
supplied college courses, and more.
Also covers how to buy, build and a im
your own satellite antenna, and includes
a handy gu ide to all satel lite '
prog ramm ing . No. 22055, $16.95.

For a down- to-earth loo k at video, get the
boaks you need from Sa ms today. Visit

your local Sams dealer. Or call Operator
103 at 317-298-5566 or 800-428-SAMS

THE BIRDS OF BABEL-SATELLITES
FOR THE HUMAN WORLD explains
how satellites work and how they are
changing our lives. It looks at the soc ial
and pol itical importance satellites have
in SCience, law, med icine , finance and
other fields, a s it investiga tes the
domestic and interna tio na l issues
su rrounding the ir use. No. 22033, $12.95.

INTRO DUCTIO N TO SATELLITE TV
prov ides an enqross inq insig ht into the
technica l side of satellite TV. So if you
want to purchase a home satellite system,
or you already own one, you need this
book. With it you'll learn about receivers,
a nte nna s, mou nts, feeds, amlJlifiers,
conve rters, and more. No. 21978, $9.95.

THE HOME VIDEO HANDBOOK (3rd
Edition ) shows you how to sim[l,ly and
successfu lly en joy your home TVcamera,
videoca ssette reco rder; videod isc
system, la rge -screen TV pro jectors
home satell ite TV receiver; and all their
accessories . Also tells you how to hook
eve rything up and how to buy the best
equipment. No. 22052, $13.95.

What Technology Is AllAbout.______....SMU_TM _
HOWARD W.SAMS & CO., INC

4300 West 62nd Street, P.o. Box 7092 , Indianapol is, IN 46206

Off er good in USA only. Prices and availability subject to change without notice. In Canada, caniact Lenbrook Electron ics, Markham, O ntario L3R 1H2.

Win a comp lete home satellite receiving unit from Sams Satellite Sweepstakes. Coming to your Sa ms dealer SOON!
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NEW BP VIDEO COLOR PROCESSOR/ 
RF CONVERTER / 
STABILIZE 3-WAY 
DISTRIBUTION 
AMPLIFIER 

a ably lilted at $299.95 
OUR PRICE 

18995 
Corrects video signal directly into tape not just on playback Luminance meter monitors brightnes. 
levels for Quality recordings Can also be used between video cameras and VCR VCR and VCR 
and from VCR to TV during playback mode Corrects ofl -oolOr tapes Center datent, luminance 
chroma phase and audo rnrtrn't Stabilizer tor removing conyquard 

SPECIAL! BP STABILIZER /IMAGE ENHANCER/ 
RF CONVERTER/VIDEO 

FADER /2 -WAY 
DISTRIBUTION 

AMPLIFIER 
Comparably prced at Sí8995 

Mier M-IIIAO 

OUR MICE 

Contains five units in on stabilizer (video guard remover). image enhancer. video to RF converter, 
video fader, and dual output distribution amplifier Stabilizer will correct entire range of copy guard 
distortion such as litter. vertical roll or black bar travelling through picture Enhancer will provide 
best picture at your preferernce. RF Converter allows TV set to receive video and audio sgnals 
from image enhancer. guard stabilizer, video camera computer. VCR. etc The direct video sgnal 
Iran any component can be fed into the V -1880 and converted to a usable RF signal that can go 
to your TV antenna terminals. Video Fader used to produce fade ins and outs 

FORDHAM 
260 Motor Parkway, Hauppauge, N.Y. 11788 

NEW! BP TV TO STEREO AUDIO 
ADAPTOR/ENHANCER 

Comparably piked much hgher 

OUR PRICEY 

Model Md25O 

Easily comets to any TV and Stereo Amplifier for s - i:latei s;e:eu sound Makes tapng TV Audio 
saper - TV can be located any dstan e from stereo Delivers two channels of srrulated stereo Cartes 
with nose eliminata and special output level controls Frequency response 50 Hz - 15,000 KHz 

QUALITY PERFORMANCE IMMEDIATE DELIVERY LOW PRICES 

Muir Charge 4Y Su:e ACC 45u0.48, 
NSA COO marts add foto 525000 SA 5C 

Wray Ceder egpepYle S25100 b S50000 Sc 6S 
Cho" saes tu SSO t0010 575000 SD So 

VI! t 00 13 $1000 00 512 5C 

coos are vwed 25% dloos.0 a.e $1000 00 515 Oc 

Compare, then call TOLL FREE 

800/645.9518 
in N.Y. State call 800/832 -1446 

Comparably priced at$189.95

95

''" PRICE $1995

NEW! BP TV TO STEREO AUDIO
ADAPTOR/ENHANCER
Comparably priced much higher

Model H250

Easily connects to any TV and Stereo Amplifier for simulated stereo sound Makes taping TV Audio
simple- TV can be located any distance from stereo. Delivers two channelsof simulated stereo Comes
with noise eliminator and special output level controls. Frequency response: 50 Hz - 15,000 KHz.

SPECIAL! BP STABILIZER/IMAGE ENHANCERI
RF CONVERTER/VIDEO

FADER/2-WAY
DISTRIBUTION ,

AMPLIFIER

Corrects video signal directly into tape not just on playback Luminance meter monitors brightness
levels for quality recordings. Can also be used between video cameras and VCR, VCR and VCR
and from VCR toTV during playback mode. Corrects off-color tapes. Center detent, luminance,
chroma, phase and audio controls. Stabilizer for removing copyguard.

Contains five units inone; stabilizer (video guard remover); image enhancer. video to RF converter,
video fader, and dual output distribution amplifier. Stabilizer will correct entire range ofcopy guard
distortion such as jitter, vertical roll or black bar travelling through picture. Enhancer will provide
best picture at your preference. RF Converter allows TV set to receive video and audio signals
from image enhancer, guard stabnizer, video camera, computer, VCR, etc. The direct video signal
from any component can be fed into the V-1880 and converted toa usable RF signal that can go
to your TV antenna terminals. Video Fader used to produce fade ins and outs.

NEW! BP VIDEO COLOR PROCESSORI
RF CONVERTER/
STABIUZER/3-WAY
DISTRIBUTION

. AMPLIFIER'

QUALIlY PERFORMANCE. IMMEDIATE DELIVERY. LOW PRICES

U!asterCharge NY. State ADD FOR SHIPPING AND INSURANCE Compare, then call TOLL FREE
. VISA. COO resoents aoo SO to 5250.00 S4.50 8001/l645.9518• Mooey Order appropriate 525100 10 S50000 .. .. .. . S650
• Check salestax S501.00 10 575000.. .. .. .. S850

S751.00 toS100000 S1250
COOsexlra (reqUlled 25% deposit) over SI00000 51500 in N.Y. State call 800/832-144628p Motor Parkway, Hauppauge, N.Y. 11788

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com

