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Hewlett-Packard
HP85 Computer

EWLETT-PACKARD calls the
HP-85 the “personal computer for
the professional.” Judging by its base
price ($3,250), the cost of peripherals,
and the titles of the available software,

~ the HP-85 is intended for accountants,

engineers, and scientists—and fairly
well-heeled ones at that.

Inside the HP-85’s 17.8"'D x 16.5_”W
%X 6.3'"H, 20-1b package is a t:ul'ly inte-
grated computing system consisting ofit
a 5-in. CRT that can display 32 x 16
alphanumerics or  256-by-192-dot
graphics; 32-column thermal printer;
tape-cartridge storage system; HP’s own
CPU; 16K bytes of RAM (expandable
to 32K bytes maximum); and BASIC in
ROM. Additionally, the computer has
rear-panel slots for plugging in a com-
prehensive range of optional items via
an HP-IB interface module ($395),
which handles up to 14 peripherals.

Among the options available from HP
are: a 16K byte memory module ($395):
7225A graphics plotter ($2,050 plus
$750 for required personality module);
2631B dot-matrix impact printer
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($3,650 plus $150 for high-density print
option); and an assortment of 514" and
8" double-sided, double-density flexi-
ble-disk drives ($1,500 to $6,500). Soft-
ware is available in cartridge-tape Ap-
plication Pacs for 895 each and includes
such titles as BASIC Training, Circuit
Analysis, Financial Decisions, and
Waveform Analysis.

For those who wish to configure their
own systems, HP has the HP-83, which
is identical to the HP-85 but lacks the

on-board printer and cartridge-tape sys-

tem. Price is $2,250. Hewlett-Packard
also has, in the works, a less expensive
printer that will interface serially with
the HP-83 and HP-85; cost of the print-
er will be about $1,000.

System Hardware. The HP-85 is
built around a custom-designed propri-
etary microprocessor and a powerful
BASIC language that integrate the vari-
ous elements into a unitary computing
system. All additions to the system
(RAM expansion, ROMs, and peripher-
als) are accomplished externally,

through four plug-in “module ports.”
Even the roll paper for the printer is
loaded into an isolated well in the top of
the cabinet.

There’s not much to tell about the
NMOS microprocessor, except that it is
designed to access up to 112K bytes of
mixed ROM and RAM. Resident in the
HP-85 are 16K bytes of RAM and 32K
bytes of ROM. To these can be added an
optional 16K byte RAM module and up
to six 8K byte ROM modules. -

On power-up, the HP-85 goes directly
into BASIC, and since there’s no way of
exiting BASIC, there’s no means for en-
tering machine-language routines. How-
ever, in the BASIC mode, you have ac-
cess to all of the system’s elements, in-
cluding peripherals. >

The cartridge-tape system is used to
load programs and data from the Appli-
cation Pacs and for storing user written
data and programs on blank tapes. This
system is completely under program
control, using such keys as REw (re-
wind) and LOAD, which can also be in-
voked by calls in a BASIC program.
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| Save on

Scanners!
NEW Rebates!

Communications Electronics!' the
world’s largest distributor of radio scan-
ners, celebrates Father's Day early with
big savings on Bearcat scanners. Electra
Company, the manufacturers of Bearcat
scanners is offering consumer rebates
on their great line of scanners, when pur-
chased between April 1 and May 15, 1981.

With a scanner, you can monitor the excit-
ing two-way radio conversations of police
andfire departments, intelligence agencies,
mobile telephones, energy/oil exploration
crews, and more. Some scanners can even
monitor aircraft transmissions! You can ac-

tually hear the news before it's news. If you’

do not own a scanner yourself, now's the
time to buy your scannerfrom Communica-
tions Electronics. Choose the scanner
that's right for you, then call our toll-free
number to place your order with your Visa or
Master Charge.

We give you excellent service because CE
distributes more scanners worldwide than
anycne else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. 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 scanner today from CE!

NEW! Bearcat$350

The Ultimate Synthesized Scanner!
Allow 120-240 days for delivery after receipt of
order due fo the high demand for this product.
List price $599.95/CE price $419.00
4-Band, 50 Channel ® Alpha-Numeric ® No-
crysial scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from “numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/$25.00 rebate
Your final cost is a low $324.00

4-Band, 50 Channel ® Service Search ® No-
crysial scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now hasthese added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit {ock-in."lock-outofarkit'band for
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more efficient service search. < ¥y

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer

Get a coupon good for a $25 rebate when you purchase a
Bearcat 300, 260, 220 or 210XL; $20 rebate on model 160;
$10 rebate on mode! Four-Six Thin Scan and $5 rebate on
the Bearcat 5. To get your rebate, mail this coupon with your
original dated sales receipt and the Bearcai model number
from the carton to Electra. You'll receive your rebate in four
to six weeks. Offer valid only on purchases made betwen
April 1, 1981 and May 15, 1981, All requests must be
postmarked by May 30, 1981. Limit of one rebate per
household. Coupon must accompany all rebate requests
and may not be reproduced. Offer gocd only in the U.S.A.
Void where taxed or prohibited by law. Resellers, companies,
clubs and organizations-both profit and non-profit-are not
eligible for rebates. Employees of Electra Company, their
advertising agencies, distributors and retailers of Bearcat
Scanners are also not eligible for rebates. Please be sure to
send in the correct amount for your scanner. Pay the listed
CE price in this ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with Insufficient payments will not be processed
and will be returned.

Bearcat® 250

List price $429.95/CE price $279.00/$25.00 rebate
Your final cost is a low $254.00

50 Channels ® Crysialless ® Searches
Stores ® Recalls ® Digital clock ® AC/DC
Priority Channel ® 3-Band ® Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz
The Bearcat 260 performs any scanning function you
could possibly want. With push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one atatime, at
your convenience,

Bearcat® 220

List price $449.95/CE price $289.00/$25.00 rebate
Your final cost is a low $264.00

Aircraft and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz
The Bearcat 220 is one scannerwhich can monitor
all public service bands plus the exciting AM aircraft
band channels. Up to twenty frequencies may be
scanned at the same time.

Not only does this new scanner feature normal
search operation, where frequency limits are set
and the scanner searches between your pro-
grammed parameters, it also searches marine or
aircraft frequencies by pressing a single button.

Bearcat® 210XL

List price $349.95/CE price $229.00/$25.00 rebate
Your final cost a low $204.00

18 Channels ® 3 Bands ® Crystalless @ AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz.

The Bearcat 210XL scanningradiois the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

NEW! Bearcat® 160

List price $299.95/CE price $189.00/$20.00 rebate
Your final cost is a low $169.00

16 Channels ® 3 Bands e AC only © Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz
Would you believe...the Bearcat 160 is the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No knobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelch. Of
course the Bearcat 160 incorporates other advanced
Bearcat features such as Priority, Direct Channel Access,
Dual Scan Speeds, Automatic Channel Lockout, Scan
Delay and Auxiliary. All this performance in sleek,
contemporary styling. And at a price so low, it astounds
even us!

Bearcat® 5

List price $134.95/CE price $94.00/$5.00 rebate
Your final cost is a low $89.00

8 Crystal Channels © 3 Bands © AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is a value-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

& H ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your final cost is a low $114.00
Frequency range: 33-47, 152-164, 450-508 MHz.
The incredible, Bearcat Four-Six Thin Scan"” is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 17 Includes rubber ducky antenna.
Order crystals for each channél. Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ 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 parts in 31 days, for a prompt
refund (less shipping/handling charges and rebate credits).
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Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 6-channel, 3-band scanner!

The Fanon Slimline 68-HLU gives you six channels of crystal
controlled excitement. Unique Automatic Peak Tuning Gircuit
adjusts the receiver front end for maximum sensitivity
across the entire UHF band. Individual channel lockout
switches. Frequency range 30-50, 146-175 and 450-512
MHz. Size 2% x6% x 1!' Includes rubber ducky antenna,
Order crystal certificates for each channel. Made in Japan.

Fanon Slimline 6-HL
kis'_t price $149.95/CE price $99.00
=Ch, I perfi at4

g

4 I cost!
Frequency range: 30-50, 146-175 MHz.
If you don’t need the UHF band, get this model and save
money. Same high performance and features as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON SCANNER ACCESSORIES
SCMA-6 Mobile Adapter/Battery Charger.......... i
CHB-68 AC Adapter/Battery Charger ........ §
CAT-6 Carrying case for Fanon w/Belt Clip .
AUC-3 Auto lighter adapter/Battery Charger

OTHER SCANNERS & ACCESSORIES
Regency®t M400 Scanner
Regency® M100 Scanner.
Regency® R1040 Scanne
SP50 AC Adapter ..
SP51 Battery Charg

SP58 Carrying Case for Bearcat 4-6 ThinScan” ...

FB-E Frequency Directory for Eastern US.A. ......$12.00
FB-W Frequency Directory for Western U.S.A......$12.00
FFD Federal Frequency Directory for US.A........ $12.00
MK350 Mobile mounting kit for Bearcat 350 ...... $12.00
B-4 1.2 V AAA Ni-Cad's for ThinScan™ and Fanon ... $9.00
A-135¢c Crystal certificate...........oooeeiinniinnn. $3.00

Add $3.00 shipping for all accessories ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itis essential thatyou use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#AB4 isainchsnap-inmount, and #A70 isanall band
base station antenna. All antennas are $35.00 and
$3.00 for UPS shipping in the continental United States.

BUY WITH CONFIDENCE

To get 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. Written purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
billing. All sales are subject to availability. All sales on
accessories are final. Prices, terms and specifications
are subject to change without notice. Out of stock items
will be placed on backorder automatically unless CE is
instructed differently. Most products that we sellhave 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,

Mail orders to: Communications Electronics]
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S.A. Dial 800-521-4414. If you are outside the
U.8. or in Michigan, dial 313-994-4444, Dealer
inquiries invited. All order lines at Communi-
cations Electronics™ are staffed 24 hours.

Scanner Distribution Center” and CE logos are trade-
marks of Communications Electronics’”

1Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
£Regencyis afederally registered trademark'of Regency
Electronics Inc.

Copyright®19881 Communications Electronics™

master charge

THE INTERBANK € ARD

&8 COMMUNICATIONS
ELECTRONICS"

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE(800)521-4414 oroutside U.5.A. (313) 0944444

We’'re first
with the best.
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TEST ROUTINE

i 10 REM *FILL SIN (X)/X

20 GCLEAR

30 RAD

40 SCALE —4*Pl, 4*PI, —.5,1.56
50 YAXIS O, .5

60 XAXIS 0, PI/6

§
70 EOR X — —4*Pl to 4*PI STEP PI/20
% 80IF X = — 4*P| THEN MOVE X, SIN(X)/ X

90 IF X = 0 THEN 130
I 100 DRAW X, SIN (X)/X
110 MOVE X, 0

" 120 DRAW X,SIN (X) /X

{ 130 NEXT X
\ 140 END

The tape system can store up to 210K

_ bytes of data or 195K bytes of program

on a standard 140-foot tape, with up to
42 named files per tape cartridge. This
file-naming feature allows you to load
either specific programs or to access var-
ious types of data in a simple, straight-
forward manner. Transfer rate is 650
bytes per second, average access time is
9.3 seconds, search speed is 7.8K bytes
(60 in.) per second, and read/write
speed is 10 in. per second. The system is
equipped with a mechanical security
system and has provisions for extra secu-
rity via program control.

The HP-85s keyboard is an impres-
sive, attention-getting feature. This is
one of the few microcomputers with a
typewriter-style keyboard on which each
key is designed to perform a specific
function. Virtually every function you
can think of is implemented with a spe-
cific key. For example, pressing the LIST
key causes a program in memory to be
listed on the CRT screen. Tap LIST and
SHIFT simultaneously, and the listing
goes to the printer for hard-copy read-
out. Touch the copy key, and all on-
screen graphics go to the printer, point
by point. All of these functions are
called by separate keys, without the
need for user-written drivers.

The 92-key board is divided into four
major parts: standard alphanumeric/
punctuation typewriter board; numeric
keypad with arithmetic functions (+,
—, *, /, etc.); user-definable special-
function keys; and display/system-con-
trol keys. Using the keyboard, you can
directly access 128 of the HP-85’s 256-
character set. The remaining 128 char-
acters, which are the same as the first
128 but underscored, are accessed via
the CHRS$ function.

Hewlett-Packard has reversed stan-
dard keyboard convention with the CAPS
Lock key on the HP-85. Normally,
pressing down caps Lock locks in the
upper-case print mode. On the HP-85, it
locks in the lower-case mode. The com-
pany reasons that the computer will be
used more for entry of specialized data
and programs than for text editing, in
which case, the upper-case mode would
be used more often. (Remember, too,
that BASIC converts all lower-case
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characters, except those in strings en-
closed in quotes, to upper case. Since
upper-case is the “normal” mode for
BASIC, this implementation of the cApPs
LoCK key is logical, even though it takes
some getting used to.)

The HP-85’s built-in thermal printer
is designed to print 32 alphanumeric
(and graphics) characters per second.
Much of this speed comes from the fact
that printing is bidirectional. While text
is printed exactly as shown on the CRT
screen, graphics are rotated by 90° to
permit creation of long graphs that
wouldn’t otherwise fit across the 4”
width of the roll paper. Since this is a
thermal printer, it requires special pa-
per, which sells for about $15 per roll.

The Software. HP-85 extended BA-
SIC is often called an enhanced version
of the original Dartmouth BASIC. “En-
hanced” here simply means that the lan-
guage has been designed to take advan-
tage of the power of the integrated HP-
85 computing system. Containing more
than 150 commands and statements,
HP-85 BASIC gives you full control
over the CRT screen, on-board printer
and cartridge-tape system, and all op-
tional HP peripherals.

HP-85 BASIC enhancements allow
you to perform a number of things other
BASICs usually don’t. For example, a
unique software security system that op-
erates on four levels, allows you to pro-
tect specified data and program files
from being listed, edited, duplicated,
written over, and even appearing in the
catalog. With the CHAIN and COMMON
commands, you can write a very long
program and break it into small parts
that can be called and executed auto-
matically. The only limitation on pro-
gram length would be the amount of
data that can be stored on tape cartridge
or optional disk.

Two levels of data precision are avail-
able with HP-85 BASIC. With “full”
precision, you get a 12-digit mantissa
and three-digit (£ 499) exponent. Using
“short” precision, five digits of mantissa
and a two-digit (£99) exponent are
available. Integer range is = 99999.

HP-85 BASIC also allows user defini-
tion of the eight special-function keys to
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interrupt program execution and direct
program flow. Also, you can program a
built-in beeper to sound, defining when
and how long it will sound and its fre-
quency. This useful feature can be used
to signal completion of a desired subrou-
tine, prompt for input, or highlight out-
put. Frequency range of the beeper is
approximately 0 to 4,575 Hz.

Another feature of this BASIC is its
clock and timer functions. Time is main-
tained as seconds since midnight, refer-
enced to the year and day of the year.
Three timers can be independently pro-
grammed to generate periodic interrupts
at intervals ranging from 0.5 to
99,999,999 ms (up to 1.16 days).

This isn’t just another BASIC inter-
preter. It’s actually an incremental com-
piler BASIC that checks each line on
input for proper syntax. A syntactically
correct line of data is interpreted direct-
ly to a run-time module and becomes a
part of the program being written. If
syntax is incorrect, however, an error
message is generated on-screen and no
entry is made to the program until the
error is corrected.

Perhaps more important than input
error checking is the method HP-85 BA-
SIC uses for handling data structures,
such as arrays. In this BASIC, data is
initialized in much the same manner as
it is in Pascal and ADA. This means
that you can point to any given byte in
an array or data set, regardless of where
it may reside, even if it’s on tape.

Lacking PEEk and POKE statements
(they are absent from HP-85 BASIC).
the user is barred from access to the pro-
cessor and, hence, from entry of ma-
chine-language routines during pro-
gramming. Access to the processor real-
ly wouldn’t help—Hewlett-Packard:
doesn’t provide the instruction set.
While omission of PEEK and POKE may
represent 2 major obstacle for the hob-
byist, it is consistent with the business
applications foreseen by the machine’s
designers. Professionals who use the
HP-85 for business and design applica-
tions will rarely if ever need access to
the processor. Moreover, just about any
task you wish to perform on the HP-85
can be accomplished through BASIC.

For those determined to work in ma-
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chine language, Hewlett-Packard has a
Series 80 assembler ROM ($295) that
provides limited access to the processor.
.Plugged into a slot on the rear of the
computer, the ROM provides access to
many of the entry points used in HP-85
BASIC, including all math routines,
high- and low-level CRT control, gener-
al 1/O routines, etc. Also contained in
the Series 80 ROM is an editor that
checks for syntax. A comprehensive
400-page manual supplied with the
ROM gives full documentation.

Evaluation. It would be unfair—and
foolish—to evaluate the HP-85 in direct
comparison with such general-purpose
computers as the Heath H89, Apple II,
or Radio Shack TRS-80. The HP-85
wasn’t designed to facilitate machine-
language programming, word process-

- ing, games playing, etc. In essence, it is

dedicated to/ professional applications
where BASIC will suffice. Viewed in
this light, the HP-85 is nicely appointed,
well integrated, and easy to operate.

We were impressed by the HP-85
BASIC for its power and its relatively
high speed. One test of a BASIC is to
write the statement 10 GOSUB 10 and
observe what happens when it’s exe-
cuted. Most BASICs search through
memory for the subroutine and then re-
turn an error message like OUT OF
MEMORY AT 10 or GOSUB WITH-
OUT RETURN. HP-85 BASIC, how-
ever, returns an immediate error mes-
sage. The manual gives a good method
of checking out HP-85 BASIC. The test

- routine, shown with its output in the

accompanying box, computes and plots
a graph. It took 129 seconds to execute,
which is acceptable but not particulary
fast, since each plot is calculated as it’s
being drawn.

The system is capable of sharp high-
resolution graphics, allowing you to put
up to almost 50,000 (256 x 192) dots on-
screen, each individually plotted. This
being the case, you can design and dis-
play any graphics you might need—even
create your own character sets. To sim-
plify graphics operations, HP provides
special commands that allow you to
draw, erase, position labels on axes of
graphs, define the limits of the axes, etc.
Time, in HP-85 is kept and displayed in
an unconventional way. According to
the manual, you set time by typing SET-
TIME 28800,81076, which represents 8
a.m., March 17, 1981. When displayed,
the 28800 refers to the number of sec-
onds since midnight, whi]_e;&_g'@? is inter-
preted in two parts, the first two digits
representing the year and the remaining
digits the number of days into the year.
It would be much better if the date and
time could be presented in the format
03/17/81 and 08:00, instead of requir-
ing extra interpretation.

At the present time, the only vendor
of software for the HP-85 is Hewlett-
Packard itself, which means that the
range of available programs is seriously
restricted.

However, now that the Series 80 as-
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sembly ROM and manual are available
to prospective software markets, this sit-
uation can be expected to get better.

While Hewlett-Packard offers a Text
Editing Pac for the HP-85, it is suitable
for occasional or light-duty use. If text
editing is something that you need often
or for very long, you'll probably be hap-
pier with a different computer.

The Bottom Line. With all of its at-
tributes, the HP-85 is a limited comput-
er. If you're in the market for a personal
computer for the home, the HP-85 prob-

ably won't be your best choice. To begin
with, it’s considerably more expensive
than typical home computers, and every
option added boosts the system price
even more. But price aside, the HP-85
would be a poor choice for software de-
velopment or learning advanced pro-
gramming skills. On the other hand, for
the professional who wants basic num-
ber crunching, and doesn’t much care
how the computer goes about providing
it, the HP-85 could be excellent.

; —Carl Warren
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f you're looking for trouble,
_Youcame to theright place.

When you're testing circuitry,
you need the best tfrouble-
shooter around: The AP
Test Clip.

It's made with a narrow
nose shape that allows
for easy attachment on
high density boards
Nailhead pins that
keep probe hooks
from sliding off ends.
Open nose design that
permits probe tip access
to DIP leads. And a contact
comb that fits between DIP
leads, eliminating any possi-
bility of shorts. All these little
design differences add up to the
ultra-reliable, safe, quick DIP
troubleshooting you need.

You can buy AP Test Clips in
22 standard or connector-

compatible models in 11 sizes.
(They're also available with
long, headless test lead pins for
attachment to AP
jumper cable
assemblies.)

And every one is
made with highest
. quality engineer-
ing-and industrial-
grade materials
for long life and
reliability.

So don't go looking for frouble
until you've contacted your AP
PRODUCTS distributor and
ordered AP Test Clips—the best
little troubleshooters around.

Call TOLL FREE, 800-321-9668,
for the name of the distributor
nearest you. (In Ohio, call col-
lect: (216) 354-2101.)

A P PRODUCTS
INCORPORATED

1358 West Jackson Street
Painesville, Ohio 44077
(216) 354-2101

In Europe, contact A P PRODUCTS GmbH e Baeumlesweg 21 ¢ D-7031 Weil 1 @ W, Germany
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