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Remote controls and a great AID converter! DON LANCASTER

FIG. 1-A HANDHELD REMOTE-CONTROL transmitter can send up to 32 different com­
mands. Each command outputs a repeating code of six brief light pulses.
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Remote controls
There sure is a lot of help-l in e

in terest lately in remote -contro l
ci rcuits . All yo u Radio-Electronics
hackers are now try ing to remot e­
control ev eryth ing from H O ­
gauge tra ins through hi-f i audio ,
ho me entertai nm ent , to co m ­
mandin g an amazi ng assort me nt E:
of robot ics, aides fo r the hand- @
icapp ed , on up to indu strial-pro- ~

cess co ntro ls and even full -size cD
racin g cars. gs

th eorem (a c lass ic an d i nf u­
riat in gly sub t le math probl em) are
found in the ir M arch 18 co py.

O nward and upward .. .
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The new materi als are also mu ch
cheape r and more stable. It does
remain to be seen wh eth er th eir
current den siti es will end up hi gh
eno ugh fo r real-world uses.

One very good source of most
supe rco nd uctor info is Scie nce
magazin e, which is published by
th e Ame ric an Associat io n for t he
Advancem ent of Sci en ce, and is
availab le at most larger lib rari es.
Those 120-K supe rco nductors are
detaile d in t he February 16 issue.

There's also a very in teresting tu­
to rial on f ree-electron lasers in the
March 4,1988 Science; and the f irst
details o n w hat probabl y is t he
f inal elusive proof to Fermat's last

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:

Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

WE WI LL START O UT WITH O UR U SU A L

reminder that thi s is yo ur co lumn
-and tharyou canger bothtechnical
hel p and off-t he-wa ll netwo rking
by call ing the Guru hi sself per th e
" Need Help?" box. The best call ­
ing times are during weekdays ,
8-5 , mountain standard time.

Al so as is usual, I have gathe red
p re tty near eve ry so u rce men­
tio n e d h ere in t o a common
" Names and Numbers" tabl e. Sev­
eral of th ose addresses are w he re
yo u go to get more info or to fol­
low up on any speci f ic product.

Let us see. I have now found yet
another low- cost source for those
data- access arra ngeme nt te le ­
p ho ne t ra nsfo r me rs th at w e
looked at last month . Do check
o ut t he Tamura mod el TTC-142 .
They'r e availab le for under a dollar
in very large qu anti ti es.

The developments in supe rcon­
ductiv ity co nt inue at an asto nish­
ing pace . By switching to mater ials
made of aluminum, barium, and
the t halli um used in rat poi son ,
the crit ical te mperatures have now
bee n raised anothe r 30 degrees to
120 Kelvi n. Which is now halfway
up to dry-ice te mperat ure.
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output

+5V

While most any infrared LED
could be used, you'll more than
likely get the best results with one
or two high-power, high-bright­
ness lamps, driven by a suitable
pair of hi gh-gain, and high pulse
current transistors .

The inf rared output power can
be increased with a mirror or else a
directional reflector.

.:t 0.015

+5V

infrared
photodiode

Jill
6.81lF .033 ,0047 0.15

FIG. 2-AN INFRARED REMOTE-CONTROL preamplifier is usually required between
your receiving photodiode and the final digital decoder circuitry.

It turns out that there is no with the SL490-8 remote-control
"best" or even a " standard" way of transmitter shown in Fig. 1. The
handling any remote-control intended use is for a hand-held ,
problem, nor is there one single battery-powered infrared remote-
circuit that will do all things for all con trol transmitter, as are popular
people. It depends on what you , with TV sets and VCR's.
are remote-controlling over what The same circuit can be used
channel, how reliable the control with ultrasoni c transducers or
has to be, how many others are most any other control channel.
usi ng the same chann el, the A total of 32 commands are avail-
amount of security required, the able that use a five-bit pulse posi-
available power, what typesof out- tion modulated code. When used Infrared receivers and decoders
puts you need, etc... with infrared diodes, pulse widths There are a number of suitable

The popular carriers for remote of 15 microseconds are also used. decoder chips and circuits de-
control do include tones over the The five-bit word is sent out most tailed in the Plessey handbook.
phone line; fiber optics; radio significant bit first . They vary with whether you need
links including ham and CB; sonic The timing period of a digital analog outputs 'fo r volume con-
and ultrasonic sound; both reg- logic "1" varies with the applica- trois or whatever, and on whether
ular and infrared light; the AC tion, but is usually made as long as you are in a television-receiver or a
power-line RF techniques; and all possible. Otherwise, functions computer environment.
of those usual computer networks such as a TV volume control may Figure 2 shows us an infrared

----ana serial ASCII aataCnannel-s.- - ----:cnange too fast to oe usaole:-A - -'p-re-amplif ier circuit that should au-
Most remote controls these digital logic "a" will always be 1.5 tomatically convert the received

days are digital, and often are com- times the timing period for the infrared pulses into some noise-
puter controlled . Any analog or logic "1," while the word-interval free digital pulses of just the cor-
varying signals (such as audio or delay will be 3 times the "1" rectamplitude forfurther process-
theflapson a RIC model plane) are period . ing . A two-chip receiver is
handled by some sort of digital Each of the command se- normally used, with the pre-
communication scheme, perhaps quences consist of six pulses. The amplifier receiving and cleaning
by using either pulse position or first is a start pulse. The second up the pulses, and the separate
duty-cycle modulation. pulse is delayed by the "1" or the decoder converting all the re-

At any rate, I've just run into two "0" time of the most significant ceiver code bursts into actual out-
outstanding free data books from a command bit. The third pulse is put commands.
pair of widely different integrated- delayed by the "1" or the "a" time The data book does include a
circuit manufacturers. They of the next command bit, and so suggested circuit layout for their
should keep you busy for several on. The six pulse groupings con- SL486 preamp. An infrared sen-
years' worth of remote-control tinue as long as the key is held sitive photodiode is used for the
hacking. down. light receiver, while those capaci-

Start out with the bright green Note that no current limiting is tors provide bandpass filtering for
new Integrated Circuit Solutions provided for the infrared-light- good noise rejection .
for Communications product data emitting transmitting diode or di- The preamp circuit is normally
book from MX-COM. Those peo- odes. It is thus very important that placed inside a shielded case that
pie build specialized integrated you r circuit layout will discharge has a plastic filter in front of it; the
circuits for both the telephone only a small portion of the 150 mi- filter passes infrared but rejects
and radio communications trade. crofarad capacitor charge into the room illumination.
The typical single-quantity chip output LED per pulse, and that the This month, let's have us a dou-
prices are in the $10-25 range. supply voltage to the chip itself not ble contest. Just dream up a new

Some of their more interesting drop in the process . or unusual remote-control ap-
devices include the MX204 speech
scrambler, their brand new MX403
selective calling transponder, the
MX315 tone-controlled squelch
circuit, and their MX205 digital
tone-generator chip.

Then, check into that magenta
Satellite, Cable and TV Integrated

~ Circuit Handbook from Plessey.
z There are many dozens of very
~ interesting and low-cost circuits ino that book. Once again, it will take
~ years to fully explore all of the
6 hacker potential of those unique
o chips.
C? As a ferinstance, we can start out
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0·1 VDC
test circuit

FIG. 3-THIS 10-BIT FLOATING POINT AID CONVERTER is very easy to interface to an
Apple lie , IIgs, or any other personal computer or microprocessor. .

NAMES AND NUMBERS

Alcoswitch
1551 Osgood Street
North Andover, MA 01845
(617) 685-4371

Crystal Semiconductor
2024 E S1. Elmot Rd.
Austin, TX 78760
(512) 445-7222

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035
(408) 942-0810

Monolithic Memories
2175 Mission College Blvd.
Santa Clara, CA 95054
(800) 222-9323

3.9K

lK

FIG. 4-TIMING WAVEFORMS USED WITH THE LTC1092. Your computer or other external
timing inputs a chip select and thirteen clock pulses; the LTC1092 responds in turn with
ten A ID serial d a t a bit s. The
AID conversion speed can be as fast as 45 kHz.

point reference-vo ltage scheme.
By loweri ng the reference vo ltage,
yo u ca n direct ly h an dl e
ridicu lously sma ller input sig nals.
In fact , yo u shou ld now be ab le to
run a te mperatu re transduce r or
eve n a p ress u re sensor d irect ly
in to this chip w it hout needing any
fa ncy pre-amp lificat ion or sig na l
co nditioning .

Put another way, the ch ip can
give yo u a 10-bi t reso lution over a
16-bit dynamic range, all at a tiny
fractio n of the cost of a "real" 16-b it
NO converte r. All of which should
eno rmously simplify hacking ju st
about eve ryt hi ng fro m posta l
sca les to h o t - t u b contro llers
through stream gauges and audio
frequency processi ng .

Figure 3 shows yo u a test circuit I
worked up that can p lug d irectly
into the game-paddle port of an
Appl e lie o r IIgs. All the wav e­
fo rms in vol ved are shown in Fig . 4,
w hi le the mac h ine- language d riv ­
er and Apples loth controlling pro­
gram appear in Fig . 5. Finally, Fig . 6
shows a poss ib le PC layou t.

You connect the chip to +5 volts
and ground through the su pply

(0
ex>
ex>

»c
G>
C
t»
--l

CLOCK INPUT

AiD DATA OUT

CHIP SELECT IN

[9][8][7][6][5][4][3]0 [1]0

IL- ----II

An amazing AID converter
Th ere's a new anal og-to-d igital

(A ID) co nve rte r o ut t hat I have
been really imp ressed w it h. It is
called the LTC1092 and is made by
Lin ear Techn ol ogy. Cost is aro und
$12.

The resol ut ion is a big 10 bits,
mean ing t hat yo u can accurately
and linearly slice an analog signal
into 1024 p ieces. It can run as fast
as 50 k i lo he rtz and in cl ud es its
own in ternal sample and hold cir­
cuitry. Since the LTC1092 is an 8-pin
mini-DIP serial devi ce, it is easy to
in t erface t o v i rt ua lly any mi cro ­
co m puter o r personal computer.
A nd it all works off a sing le +5-vo lt
pow er supp ly.

But, w hat I li ke best of all about
that beas t is that it uses a f loating-

ent r ies, and an al l-expe nse -pa id
(FO B Thatcher, AZ .) t inaja qu est to
the be st ent ry of all.

As always, send your entries di­
rectl y to me, and not to the Radio­
Electronics offices.

Paper de sign s are ju st fine ; yo u
do not have to build o r test yo u r
ent ry to enter.

MX-Com, Inc.
4800 Bethania Station Rd.
Winston-Salem, NC 27105
(919) 744-5050

Recticon
345 PoteroAvenue
Sunnyvale, CA 94086
(408) 738-4266

Science/AAAS
1333 H Street
NW Washington, DC 20005
(202) 326-6400

Plessey Semiconductors
9 Parker
Irvine, CA 92718
(714) 472-0303

Personal Engineering
Box 1821
Brookline, MA 02146
(617) 232-3652

Texas Instruments
Box 501 2
Dallas, TX 75265
(214) 995-3821

SGS-Thompson
1000 East Bell Road
Phoenix, AZ 85022
(602) 867-6100

Tamura
1150Dominguez Street
Carson, CA 90746
(213) 638-1790

p lication , o r an off-t he-wall use fo r
the upco mi ng N O co nverter cir­
cuit of Fig . 3. Th ere w ill be th e
us ua l Incred ibl e Sec re t M on ey
Machine prizes to the best twenty
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Put Professional Knowledge and a

COLLEGE DEGREE
in your Technical

HOME
STUDY

1. To CREATE your machine la nguage driver, ge t into BASIC.SYSTEM and then
do a CA LL ·151. Th en enter the followi ng cod e in th is order . . .

300 : 02 02 2C SA CO 2C 58 CO 2C 59 CO 2C 58 CO 2C 59 <cr>

310 : CO 2C 58 CO 2C 59 CO A9 00 OE 63 CO 2A 2C 58 CO <cr>

320 : 2C 59 CO OE 63 CO 2A 80 01 03 2C 58 CO 2C 59 CO <cr>

330: OE 63 CO 2A 2C 58 CO 2C 59 CO OE 63 CO 2A 2C 58 <cr>

340 : CO 2C 59 CO OE 63 CO 2A 2C 58 CO 2C 59 CO OE 63 <cr>

350 : CO 2A 2C 58 CO 2C 59 CO OE 63 CO 2A 2C 58 CO 2C <cr>
360: 59 CO OE 63 CO 2A 2C 58 CO 2C 59 CO OE 63 CO 2A <c r>

370 : 2C 58 CO 2 C 59 CO OE 63 CO 2A 80 00 03 2C 5B CO <e r>

380 : 2C 58 CO 2C 59 CO 60 <er>

BSAVE DRIVER.1092.1 , AS300 , LS87 <cr>

2. To ACCESS yo ur mac hine language driver, use thi s BASIC program ...

pu t side. The fi rst is the chip se­
lect. You r co mp ute r or timin g
ci rcuit brin gs it low at th e start of a
conve rsio n cycl e, holds it low for a
co m p le te co nve rsio n, and re­
leases it back high again.

A seco nd pin is called th e clock .
Your co mpute r, o r else an external
t im ing ci rc u it, deliver s thirteen
clock pulses du rin g a co nversio n,
firs t br in gin g th e clock high and
then ret urn ing it back low again.
The clock freq uency mu st be in
the 10- to 500-k Hz range.

That is a "s uccessive approxima­
t io n" type of register. Ni cely, the
clock-to-clock pul se spacing does
not have to be co nstant, wh ich
great ly simplifies using software to
gene rate clock pul ses.

pin s. There are th ree pin s on the
input side called th e + input , the
- in pu t , and th e reference input.
The voltage di ff e ren ce betwee n
t he + input and the - input is
co mpare d against the reference. A
ze ro o r a negati ve difference gets
you a zer o o utput , w hi le a di f­
fe rence equal to or greater than
the reference gets yo u "a ll ones"
o r decim al "1023."

In betw een , the output num ber
is l in ear with t he input vo ltage di f­
ference. For instance, a difference
of one-half the reference w ill get
yo u level 512 and so on . The +
input and - input im pedances are
very hi gh , w hile th e reference in­
put w ill look li ke a 7K load. .

There are three pins on th e out -

FIG. 6-0NE POSSIBLE PC LAYOUTfor your converter.The ground plane on the compo­
nent side is an absolute must! The view here is from the foil side.

Accredited by
the Accrediting Commission of the

National Ho me St udy Council

Write for our free catalog (see ad­
dress belo w) or telephone us at
(213) 493-4421 (no collect calls)
and ask for our "degree catalog."

•

Add prestige and earning power to 100 PRINT CHRS(l3) ; PRINT CHRS(04); PRINT "BLOAO ORIVER .1092.1 "
200 CALL 770

your technical career by earning 300 PRINT PEEK (768) + 256 • PEEK (769)

your Associate or Bachelor degree 400 GOTO 200

through directed home study. FIG. 5-THIS APPLE lIe/llgs SOFTWARE DRIVER will let you directly interface a high-
An- important- pa rt-of- being-pre--_qua li ty~1 0:b it N D_converteLfl"om.your computer's game I/O connector.

pared to move up is holding the
right college degree, but the abso­
lutely necessary part is knowing
your fie ld. Gran tham can help you
accomplish both objectives-to
learn mo re and ea rn your degree,
both of which toge ther will prepare
you fo r prom otion in your present
employment or for new bett er em­
ployment. Learn much mo re about

ELECTRONICS
and COMPUTERS,

as Grantham helps you un derstand
your subjec ts and become a highly
qualified expert, as you move thru
the home study program and earn
your accredited college degree.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc­
tors when you need it.

(J)
o
Z

g GRANTHAM
o
~ College ofEngineering
o 10570 Humbo1t Street
is
~ Los Alamitos, CA 90720
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CIRCLE 182 ON FREE INFORMATION CARD

---CRYSTEK CORPORATION
DIVISION OF WHITEHALL CORPORATION

2351/2371 Crystal Drive eFt. Myers . FL 33907
P.O. Box 06135 eFt. Myers. FL 33906-6135

TOLL FREE 1-800-237-3061
PH 813-936-2109/TWX 510-951-7448/FAX 813-939-4226

TOLL FREE IN THE U.S.A. EXCEPT FLORIDA, ALASKA, HAWAII

Crystek Crystal s off ers their new 16 page FREE
catalog of crysta ls an oscill ator s. Offering state of
the art crystal components manufactuered by the
latest automated technology. Custom designed or
"off the shelf ," Crystek meets the need, worldwide.
Write or call today!

l earn at home in spare time.
No previous experience needed.

fiii£i.~"" ;'~~_"'lnn\l
No cos tly school. No commuting to class .
The Ori ginal Home-Study course pre­
pares you for th e "FCC Commercial Radio­
telephone License", This valu abl e license
is your "tic ket" to tho usands of exciting
jobs in Communications. Radio-Tv, Micro­
wa ve. Computers , Rada r , Avonics an d
more! You don't need a college degree to
quality, but you do need an FCC License.
No Need to Quit Your Job or Go To School

This proven course is easy, fas t and low
cost! GUARANTEED PASS - You get your
FCC License or money refunded . Send for
FREE facts now. MAIL COUPONTODAY!

r----------------------,I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I»
I P.O. Box 2223, San Francisco, CA 94126: ~!:~::e rush FREE details im mediately ! : ~

I ADDRESS I to
I CITY STATE--ZIP__ JI co
L______________________ co

FOR OPTIMUM STABILITY
AND RELIABILITY IN

FREQUENCY MANAGEMENT
Cryst ek
crystals

QUARTZ CRYSTALS
FOR

o Industrial EqulpmenVlnstrumentatlon

• Micro-pro cessor contrOI~
• Computers/ Mod ems
• TesVMeasurement .J"

• Medi cal

o General Communications
• Channel element Serv ice (VHF/UHF)
• Land Mobi le 2-way I;
• Marine
• Aircraft '"
• Telemetry
• Monitors/Scanners/Pagers

o Amateurs/2-Meter/General Coverage
CB/HobblesVExperlmenter

CIRCLE 53 ON FREE INFORMATION CARD

CONVERTERS &
CABLE DECODERS

INFORMATION
402-554-0417

Orders & Free Catalo
1-800-624-1150
ALLPRODUcrSGUARANTEED
New Stargate 2000 $99.00
SB-3/2...................... $89.00
Tri-Bi Mcxle................ $99.00
Hamlin MLD-1200....... $100.00
Oak N-12 WN.S $99.00
Panasonic.................. $99.00
Oak-M-35-B WN.S $100.00
Zenith SSAVI............. $185.00
Eagle PD-3................ $110.00
Scientific Atlanta $120.00
Pioneer WI Parental $105.00
Tocom..................... Call
OakN-12 WI Auto $140.00
Evaluator Tap Detector.. $495.00
ViewStar Volume+...... $129.95
Jerrold Starcom CSV.... $139.95
M.D. ELECTRONICS '
5078 SO. 108th
SUITE 115MD
OMAHA NE. 68137

Th e analog in pu t on ly has to be
:onstant and prese nt d ur ing t he
fi rst 2Yz clock cycles . That is called
the acquisi t ion ti me. The in pu t ref­
erence is intern ally he ld for the
rem ainder of the co nversion inter­
val. Th at can ce rta in ly elimi nate
the need for an externa l sample
and hold circuit.

Th e LT0092 o utputs data in the
fo llowing way : O ne microsecon d
afte r t he thi rd cl ock pul se, the
most signif icant bit (B9) is o utput.
A microseco nd aft er t he fo u rt h
clock pul se, the next b it (B8) is out ­
put. That co nt inues until all te n
b it s are output. It is up to yo ur
co mputer o r yo u r exte rna l inter­
face circuit to catc h th ose bits on
t he fl y.

AID controlling-software
It is fas tes t to ge ne rate yo u r

clock pul ses with add -o n hard­
ware, but th e Appl e lie and IIgs
can manipul ate t hei r game-port
lines fast eno ugh so that yo u can
get over a 6-kHz co nversio n rate
usin g nothin g but mach in e-l an­
guage softwa re.

That is ridi cul ou sly faste r t han is
needed for most hack er uses, par­
ti cularly fo r suc h app lications as
recording tem peratures.

Use of th e BASIC language w ill,
o f cours e , s l o w y o u d own
bunches. One hundred or so co n­
ver sion s per seco nd is typ ical for a
simpler BASIC program .

O ver on th e game-padd le port ,
ann unc iato r AN1 is used as t he
chip-selec t line and ANOis used as
th e clock. Data is input on the PB2
line. The machine-language driver
simply drop s the chip-select low,
out puts eleven clock pulses, and
th en returns the chip-select hi gh .

Foll owin g t he t h ird t h ro ugh
twe lfth clock pulse, the received
data is rou ted in to two registers
with th e eig ht least sig nificant bin ­
ary bit s end ing up in locati on
$0300, o r decimal 768. The two
mo st sig nifica nt binary bi ts end up
in lo cati on 0301, or decima l 769.

In th e simp le examp le shown,
the Appl esloth p rogram wi ll do a
10-bit binary to decimal ASCI I con­
versio n for yo u and di spl ay it.

Oh yes. About that j itter.
A one-b it resolu ti on with a one­

vo lt reference ends up less than a
millivolt. If any gro und currents or
any ot he r typ e of noi se gets into
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your inputs or reference, it wi ll be
duly converted over into a 10-b it
accurate result and cause yo ur an­
swers to bo unce aro und a bit .

Extreme care must be used
when shie lding and guardi ng both
the inputs and the reference, par­
ticu larly if you are going to run
w ith ve ry low refe rence in pu ts.
Printed-c ircuit boards and good
sh ie ldi ng are a mu st. But t hat's
what the b lack magic of analog cir­
cu it design is al l abo ut.

Yes, I have a source-code list in g
available on that. Let me know if
yo u want a copy. Simi lar ly, if yo u
work up a drive r for some ot he r
compute r, send in a copy so we
can share it w it h t he others.

and co nfound ing ly obtuse new
logic symbols.

There's a sequence of new The
Brighter Power book lets availab le
f ro m SGS-Thom'pso n. Th ey in ­
cl ude chips to handl e Detro it's
latest buzzword-hig h-s ide d ri v­
ers. The hi gh-side drive r lets yo u
grou nd th e ot he r side of a lamp ,
co il, solenoid, valve, o r w hateve r.
Yes, hi gh-sid e dr iv e r ch ips are
smart enough to shut t hemse lves
down on a sho rt circuit, a current
ove rload, high temperature, etc.

Othe r data books this mon th in ­
clud e t he new LCA App l ica tions
Handbook fro m M on oli thi c M em­
o r ies o n hack er-prog ramm abl e
gate arrays; a Smart Analog data
book from Crysta l Semicond ucto r

~ew tee....h'.-'i'-'-n'-'-fo""-_ --:- --:-_about t hei Ltelephone~h i ps and AI
Texas Inst rumen ts hasa new and D converte rs; and a great book on

free Advanced CMOS Logic De- A na log Signa l Pro cessing In te-
signe rs Handbook out, bu t watch grated Ci rcui ts from Reti con .
all the f ine pri nt. TI opted for non - There's a new trade jou rn al out
sta ndard chip p ino uts and d id called Personal Engineer ing th at
some ot her rather bizarre th ings you may wantto t ry and qua li fy for.
w ith t h is new hi gh-speed logi c And Al cosw it ch has a fat new cata-
family. They have also gone way log of all sor ts of sw itc hes and sim-
ove rboard on laug hi ng ly arcane ilar hardware availab le.

Turn ing to my own prod ucts, if
yo u are into th e fu nd amentals of
mi croprocessors and mi crocom­
puters, p lease chec k o ut my M icro
Coo kbooks, vo lumes I and II. I've
got two new utili ty packages for
those of you now usin g PostScri pt ­
speaki ng laser pr inters-on e for
hacker pr inted-circu it layouts and
a seco nd for creat ing two-p oint
perspect ive drawings.

And, yes, we sho uld soo n have a
co mplete set of Hardware Hacker
reprints availab le, go ing all of th e
way back and including a master
n am es an d num b ers sec t io n .
Wri te or call if yo u are interested.

Let's hear from you .... R-E

"I GUARANTEE YOUR
SA TISFACTION!

For 43 yellrs
profe ssionals have

co unted on KELVIN,
for the lowest p r ices

li n d immediate delivery,
f rom our huge inventory.

Count on KEL VIN"
Li sa S. Hadar

Executive Y.P., C.P.A.

--WE CARRY--­
Pan avi s e, Xc elite Tools,

Yaco Tools, X-Acto,
Ke ster Solder,

SeU.trom Safety
Equipment
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GUARANTEED PERFORMANCE! !
I
'".~ SS-5705 40 MH Z ~
..~ 3 cha nne l sco pe Iwatsu ~

SS-5710 60 M HZ -,----
..__ . !FLUKc!, 4 cha nne l sco pe Call ~~?e~~~grammable Imz::I

SS·5712 200 M HZ For 541 Com po nent

Em
4 cha nne l scope ' Prices teste r 354

" . . "" • SS·6122 100 MHZ 550 TTL IC •
733 ';' digit, DMM HITACHI e Hllachi 4 cha nne l scope/ " " "
75 3'h " digit, DM M 99. Special CRT readou t & cu rso r ~~~ l(;ar:,a6'i;\c "
773'11"digit, DMM 12 8 . ~
806 0 A 4'h" d ig it-true Y-21 2 20 MH Z dua l ED~ com parato r 364.

~"'h""""'" ::: ~:!:~~"""" sso V;Z &,G!t!ii@!
37 Bench portable DMM 21 7 . Y-423 40 MHZ dua l
801 0A Benc h po rtab le t race, de laye d sweep Wp· 702A Dual 0-20V DC - UTC 100

(a 0-200MA, am
true RM S 2 5 5 . scope 795. dua l mete r ". ' I .__ Temp eratu re
8012A Benc h po rtable Y·660 60 M HZ dual ., co nt ro lled
true RM S 3 18 . trace sco pe 9 9 9. WP-70 3A Sing le ~- - so lde ri ng syste m
8050A Bench po rtable Y ·665 60 M HZ dua l 0-20VDC ra 0-500MA,~" ~
true RM S 3 49. t racecu rso r readout sing le mete r 146 . ·~ ~

FULL LINE AVA IL scope 1245. Wp·704A Sing le 4024 De-sol dering
BECKMAN Y-1060 100 M HZ dua l 0:40VDC (a 0-250MA. serv ice stat ion

------s;;.hnum ,_~ ~~~~~~of~o M HZI 1294. Sing le meter 14 6. 9000 Temperatu re
O M 158 3'11" d ig it , PftW!'II!I cu rso r reado ut scope WP-705A Sing le con t ro lled so lde ri ng
26 ranges, beeper~ Y.6020 20 M HZ 1544. 0:50VDC (a 0-2A, station 208.
OM25L 3'11" digit, digita l sto rage scope dig ita l me te r 349. 6970 HO Heat gun
29 ranges, logic probe, 1745. WP-706A Sing le (gives 1000 wa tts)
cap measure 94.5 0 --8ec kman 0:25VDC (a 0-4A, 1095 Heat gu n
OM850 4'11" d igit, 9020 20 MH Z dua l d iqita l meter 370. (gives 1000 watts)
frequency co unter, t race scope, compo- 4 95. Wp-707A Du al 1100 So ldering gu n
da ta ho ld 207.83 nent tester, de lay sweep 0:25VDC (a 0-2A, 1001140 watts 20.
T ech300 Diode Test 113.00 8&K d .qita l meter 4 6 5 . ~
Tech330 Tru e RMS, 2 12020 M HZ d ual ~:.,-:r~~I:~ \a~~VA , ~
Diode Test 206.00 t race sco pe $45 5. 3 fixed 350VA outp uts 223.78 WTCPR Con tro l
OM73 Pro be-Au to- IW~'" B & K output so lde ring $ 1 19 . Electronic Parts
ran ging, beeper, ATSU~. 1610 Pow er supply station . ' Electric al Parts
data ho ld 55.00 OS -641 1 40 M HZ 0-30VDC O.IA ESD 8200 All purpose • Larga Selaction of
CC6 Clamp-on meters dig ita l storage scope CaU 1630 Po'we r supp ly so ldering gun 21. Sf. te of the Art
(measure up to OS -661 2 60 MHZ Fo r 0-30VDC 0-3A 2 2 0. 0550 2 8. 58 Educ at ional Ki ts .
600 amps) 6 8 .1 8 dig ital storage scope Prices 3 0 1 1 Fu'nct lon generator Kester solder end Not Responsible For

KELVIN~,~ro~_'M'" 1-800~645-92'12
ELECTRONICS 7 FAIRCHILD A V E., PLAINVIEW, N .V. 11803 (516)349-7620 FAX:516-349-7830
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