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A control system may require a group of
preset status signals which cannot be gen-
erated by direct machine operation. For
example, timers can provide duration and
sequencing control for a controlled device.
These functions are performed in the
PDP-14 system by accessory boxes.

The A-box shell is mechanically identical
to the I or O-box and is mounted in the
same way. It is enclosed by a metal cover.
An A-box has 8 slots, each of which ac-
cepts any one card to provide the follow-
ing functions: timers, retentive memories
or storage cards. Each implements two
identical functions for a total of 16 func-
tions per A-box. The K302 timer provides
timing in the range of 0.01 to 30 seconds
as supplied. With a simple modification

\‘the range can be extended to 4 minutes,

45 seconds. The K274 retentive memory
permits storing critical information which.

must be retained even if the control unit
loses power. The K022 storage card pro-
vides temporary storage, which is cleared
whenever power is lost.

The PDP-14 system design enables the
user to add optional computer monitoring
at any time. A small, general-purpose
computer can be connected through con-
trol cables to the control unit, and certain
monitoring modules also installed. The
computer can then either monitor any
control operation of the PDP-14 system or
it can monitor the status of any input or
output and convert this information into
a printed record if desired. The computer
can also assume command of any control
function, either on a standard or emer-
gency basis. Some of the most suitable
computers for monitoring the PDP-14.aze
the DIGITAL PDP-8 or PDP-11 family
computers. | hey are inexpensive and
convenient to use and install. The moni-
toring modules to adapt these computers
to the PDP-14 are available.

Computer interfaced operations of the
PDP-14 are more fully described in “The
PDP-14 in Computer Control.”

The PDP-14 is designed for control engi-
neers, not computer programmers. There
aretwo alternative memory development
aids: (1) CRT-14 or (2) SET-14, BOOL-14
and SIM-14. To program control systems
usingrelay symbology, thecontrol engineer
can use CRT-14. If the control engineer
prefers to program using Boolean equa-
tions, BOOL-14 and SIM-14 are available.

They are program tapes written for the
control engineer and.are provided with

every PDP-14 system. These operate on a_

PDP-8 family computer.and Teletype-and

‘enable the control engineer to convert his
sequence of operations into the PDP-14
memory without using computer pro-
gramming techniques.






Control Relay Translator-14 enables the
control engineer to develop his PDP-14
program directly from a relay ladder dia-
gram and debug this program on-line with
a PDP-14 controller and his equipment.
After the PDP-14 program has been fully
debugged, CRT-14 can output a binary
tape from which a read only memory can
be woven or the CRT-14 program can be
directly entered into the PDP-14 read/
write memory. CRT-14’s binary output
tape can also be input to SIM-14 for
editing and both off-line and on-line
simulation.

The CRT-14 program runs on an 8K PDP-8
computer with an ASR33 Teletype. An
LA30 Teleprinter or VT05 Alphanumeric
Display can also be used as console or
printer devices.

The control engineer, who must be famil-
iar with ladder diagram schematics,
develops his PDP-14 program by entering
one ladder diagram at a time via the con-
sole keyboard. He keys in each normally
open or closed input contact, normally
open or closed output contact, branch
point, and driven output coil.

Once the drawing of the input circuit is the
same as his schematic drawing, he may
then store this circuit in the PDP-14 pro-
gram storage. A series of these circuit
diagrams, entered and stored in this way,
constitute a PDP-14 program. All stored
circuits may be recalled, deleted, listed,
and edited at any time. As the control
engineer is storing these circuits and
building his PDP-14 program, he may run
this program on-line, actually running

his equipment and interrogating inputs
and outputs and setting outputs on or off.



When the circuit conforms to the CRT-14
design rules, and all wire terminals and
branch points in that circuit have been as-
signed, the control engineer is ready to
enter his circuit into CRT-14 using the

In order to develop a PDP-14 program
using CRT-14, the control engineer must
first prepare his ladder diagram, make
wire terminal assignments and number
branch points. He may then enter and

store the diagrams one at a time.

following keyboard symbols:

end of circuit)

LADDER
DIAGRAM
PREPARATION SYMBOL
Et Line 1 (AC line or DC
WIRE supply)
TERMINAL s
B e B Branch Point
—— Normally open contact
—H— Normally closed contact
NUMBER e W Output driver (end of
BRANCH . 5
POINTS circuit)
ENTER
LADDER
DIAGRAM
! LSy oo LSy 2CR . L2
INFUTS TERMINALS s%\ o }——‘ @
LSy 1
The following are the ladder diagram de- i SR ' g
sign rules for CRT-14: e o
1. One output circuit may contain up to :

; : | ' 407 8 ‘
ten parallel lines. Each line may con- st e > ©
tain a combination of eleven input con- LR S e
tacts, output contacts, and branch P e e
points. e

You Type: Description of Item
2. The same contact may be used in as L1 (Reference AC line
many circuits as necessary. or DC supply)
1 N/O input #1
3. All branch paths must return to L1 8—2“_ tBrancl:l:;im 2))
(AC line or DC supply). E3 (Reference AC line
4. Allinputs and outputs can be numbered or DC supply)
using the X and Y symbology or straight sl (N/O C:““f“ #401)
number method with inputs from 0-377 B Orenchpsint2)
tal and outputs from 400-776 octal i e g
octal and outputs from 400-776 octal. Ry (N/O sutput $402)
B1 (Branch point 1)
L1 (Reference AC line
or DC supply)
—4— 403 (N/C output #403)
{3 (N/O input #3)
B1 (Branch point 1)
—()— 401 (Output driver 401 —




SAMPLE CRT-14 PRINTOUT OF THREE CIRCUITS
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SET-14 and BOOL-14 translate English
statements into PDP-14 control statements
and automatically write all the necessary
instructions. System documentation and
hard copy used in debugging the control
sequence are also generated. SET-14 al-
lows the control engineer to write equa-
tions using his own names for inputs and
outputs. It then translates these symbolic
equations into “X and Y” equations re-
quired for BOOL-14 and generates a list-
ing which includes both the symbolic
equation and the corresponding X and Y
equation.

BOOL-14 translates control equations
which are written with symbols similar
to Boolean notation into the PDP-14 ma-
chine code instructions. A series of these
equations constitute a PDP-14 program.

SIM-14 is the PDP-8 based simulator for
the PDP-14 system. Its primary use is to
assist the PDP-14 user in debugging pro-
grams compiled by BOOL-14 or developed
with CRT-14. It can also be used to com-
pose programs directly by typing PDP-14
instructions under control of SIM-14.

SIM-14 has two basic modes of operation,
local and on-line. It offers the user several

- approaches to locating and correcting

program bugs. SIM-14 also protects the
' user from making mistakes that could

The local mode of operation enables the

line. The program check is performed en-

b %
h ‘ \9% \user to check his program for errors off-

ST oy

tlrely within the PDP-8 family computer.

All inputs and outputs are simulated by

the PDP-8 computer. The program can be
ecked mthout conce

t-*)’

equipment since operations in the local
mode have no effect on the PDP-14 or the
controlled machinery. In fact, it is un-
necessary to have the machinery con-
nected to the PDP-14 or to have the
PDP-14 connected to the PDP-8 computer.
Local modedebugging offers three features
for testing programs:

1. The user supplies input states for a
given equation and SIM-14 | reports the

résultant state of the output. This pro-
cee a§3qﬁ'aﬁ'on by e equaii’b’n A
2. The computer generates a complete
truth table which totally defines the
state of an output for all possible input
states, This is also done for each equa-
tion.

3. The user tests the complete program
isiHg Siulated execution. He tests
“thé’complete program in sequence by
‘states. Changing outi-m
put states are reported by SIM-14. The
user continues to vary mput values to

test all segments of the program.

After a program has been fully debugged

in the local mode, the on-line mode can

be used to guarantee the program oper-
ates the actual equipment when placed in

a PDP-14 memory. The PDP-14 is used i B
the on-line mode to execute the program
contained withif the PDP-8 comptiteér be-
fore a Read Only Memory is made. Using

on-linemode, wiring of 1 mputs canbe
checked by mferrogagﬂg each mput to :

determine whether the input contact is

B3y

for damage o
\’S‘*’ zix J

wxred to the proper terminal. Output wir-
fig can be checked by directly setting

non-cntlcal outputs (i.e., signal lights, ..

Conveyor mgtgxﬁhﬁlc*).nn.andnﬁf Once
the program has been fully debuggé'a"' e

SIM-T4 can Gutput a binarytape from
wmmme Memory is made or
the SIM-14 program may be entered di-
rectly into the PDP-14 read/ wrxte

memory. #
\{’

%

i \»v
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The PDP-14 is designed to be maintained
by the user. Although computer-based
diagnostics and DIGITAL field service
are available, they are generally not neces-
sary for the maintenance of the equip-
ment. The first step in servicing.the
PDP-14 and the controlled equipment is
to distinguish equipment failures in the
controlled device from those in the con-
trol system, With the PDP-14 Program-

“mable Controller, a systematic mainte-
nance procedure is presented.

The PDP-14 is equipped with indicator
lamps onéachinput and output. Used in

~conjunction with these lights is an inter-
rogator box (BT14-A) which allows main-
tenance personnel to differentiate between
failures in the PDP-14 and failures to a
specific I/O field device or a specific com-
ponent on the PDP-14.

Let’s use the inputs and outputs in the
diagram to describe a maintenance pro-
cedure. First, let’s say that to activate
Solenoid 25, both Limit Switch 10 and
Limit Switch 16 must be on. However,
Solenoid 25 was not activated. What do
we do?

STEP 1. If the indicator lamp for Solenoid
25 on the O-Box is off, look at the indi-
cator lamps on the input box for LS 10 and
LS.

A. If either LS10 or LS16 indicator
lamps are off, the limit switch is
not operating and should be re-
placed.

B. If both LSipand LS+ indicator
lamps are on, use the interrogator
box.

This step has told us that the malfunc-

tion is not in the field device, but in

the controller itself.

STEP 2. Use Interrogator Box to test the
output to Solenoid 25.

A. If the test light on the BT14-A is on,
the trouble is either a bad triac
driver or a blown fuse on the output
module (K614), possibly caused by
a shorted solenoid. Replace the
faulty component.

B. If the test light on BT14-A is off,
use the BT14-A to test inputs LS1o
and LS16 ‘

STEP 3. Use Interrogator Box to test in-
puts LS10 and LS.
A. If the test light on the BT14-A for
either LSy or LSy is off, replace
the input converter module (K578
or K579).
B. If the test light on the BT14-A is on,
for both inputs, replace the output
enabling module (K207).

If timers or storage elements are part of
the sequence, treat them as outputs and
perform the same maintenance proce-
dures. For more detailed information,
consult the PDP-14 Maintenance Manual.
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INPUTS

OUTPUTS

CONTROL UNIT

Eight I-boxes of 32
inputs each, total of
256 inputs. All inputs
115 VAC, 1.5 VA, or
10-55 VDC.

16 O-boxes with 16
outputs each, total of
255 outputs.

All outputs 115 VAC,
500 VA max., or total
distributed load of
250 VA each.

DC: 10-250 VDC (one
amp per output
switched to ground).

Accepts memory con-
taining over 4,000
separate instructions.
Requires 115 VAC,
less than 160 VA. The
control program is
scanned at approxi-
mately 15 milliseconds
per 1K or PDP-14
memory.

Dimensions:

Ambient
Temperature:

Electrical:

Line
Voltage:

Line

Frequency:
Input Box:

Output Box:

PDP-14 Control Unit:
24" wx17-5/8"hx8"d
Interface Boxes (I,0,A):
4-3/8” w x 10-7/16"
hx7-1/8"d

0°to 70° C.
Meets J.I.C. Electrical
Standards for mass pro-

duction equipment
(EMP-1-1967).

105-125, 210-240 VAC
single phase

47-500 Hz

AC: Reactive load, nominal
1.5 VA per input

DC: 10-55 VDC (above
with external resistor)

AC: 4000 VA to its com-
bined 120 VAC loads
(individual output circuits
can supply up to 500 VA7,
DC:10-250 VDC (1 amp per

output switched to ground].
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DIGITAL EQUIPMENT CORPORATION ﬂn@n

Q

NORTHEAST
REGIONAL OFFICE;
275 Wyman Street, Waltham, Massachusetts 02154

Telephone: (617)-890-0320/0330
WALTHAM

15 Lunda Street, Waltham, Massachusetts 02154
Telephone: (617)-891-1030  TWX: 710-324-6919
CAMBRIDGE/BOSTON

899 Main Street, Cambridge, Massachusetts 02139
Telephone. (617)-491-6130  TWX 710-320-1167
ROCHESTER

130 Allens Creek Road. Rochester, New York 14618
Telephone; (716)-461-1700  TWX. 710.253-3078
SYRACUSE

5858 East Molloy Road, Rm. 142, Picard Bullding
Syracuse, New York 13211

Telephone: (315)-455-5987 /88

CONNECTICUT

240 Pomeroy Avenue, Meriden, Connecticut 06450
Telephone: (203)-237.8441/7466  TWX: 710-461-0054

MID-ATLANTIC — SOUTHEAST
REGIONAL OFFICE;

U 8. Route 1, Princeton, New lersey 08540
Telephone: (609)452-2940  TWX 510-685-2338
MANHATTAN

810 7th Ave,

New York, N.Y. 10019

Telephone: (212)-582-1300

NEW YORK

95 Cedar Lane, Englewood, New lersey 07631
Telephone (201)-871-4984, (212)-594-6955, (212).736.0447
TWX: 710-891.9721

NEW JERSEY

1259 Route 46, Parsippany, New Jersey 07054
Telephone: (201)-335-3300  TwX 710-987-8319
PRINCETON

US. Route 1

Princeton, New lersey 08540

Telephone; (609) 452-2040  TWX 510-685-2338
METUCHEN

195 Main St,

Metuchen, N.J. 08840

Telephone: (201)-549-4100/2000

TWX: 710-324-6019

EUROPEAN HEADQUARTERS

Digital Equipment Carporation International Europe
B1 Route de I'Aire

1211 Geneva 26, Switzerland

Telephone 42 7950  Telex: 22 683
FRANCE

Equipment Digital S.AR.L

PARIS

327 Rue de Charenton, 75 Paris 12 B¢, France

Telephone: 344.76-07 Telex: 21339

GRENOBLE

10 rue Auguste Ravier, F-38 Grenoble, France

Telephone: (76) 87 56 01/02  Telex: 32 882 F (Code 212)

GERMAN FEDERAL REPUBLIC
Digital Equipment GmbH

MUNICH

8 Muenchen 13, Wallensteinplatz 2
Telephone: 0811-35031 Telex: 524-226
COLOGNE

5 Koein 41, Aachener Strasse 311
Telephone: 0221-40 44 95  Telex; 888-2269
Telegram: Flip Chip Koeln

FRANKFURT

6078 Neu-lsenburg 2

Am Forsthaus Gravenbruch 5.7
Telephone: 08102-5526  Telex: 41.76-82
HANNOVER

3 Hannover, Podbielskistrasse 102

Telephone: 0511.89-70-95  Telex, 922.952
STUTTGART

D-7301 Kemnat

Marco-Polo-Strasse 1

Telephone: (0711) 25 40 07 Telex: 725-3404

AUSTRIA

Digital Equipment Corporation Ges.m.b.H.
VIENNA

Mariahilferstrasse 136, 1150 Vienna 15, Austria
Telephone: 85 51 86

UNITED KINGDOM

Digital Equipment Co.,:Ltd.

UK HEADQUARTERS

Arkwright Road, Reading, Berks.

Telephone: 0734-583555  Telex: 84327
READING

The Evening Post Building, Tessa Road
Reading, Berks,

Fountein House

Butts Centre

Reading, RG1 7QN

Telephone Reading 583555

Telex: 84328

BIRMINGHAM

29/31, Birmingham Road, Sutton Coldfield, Warwicks.
Telephone: (0044) 21.355 5501 Telex: 337 080
MANCHESTER

8 Upper Precinct, Worsley, Manchester M28 AZ
Telephone: 061-790-8411 Telex: 663666
LONDON

Bifton House, Uxbridge Road, Ealing, London W.5,
Telephone: 01-579.2334 Telex: 22371
EDINBURGH

Shiel House, Craigshill, Livingston,

West Lothian, Scotland

Telephone; 32705  Telex: 727113

MAIN OFFICE AND PLANT
- 146 Main Street, Maynard, Massachusetts, U.S A, 01754 = Telephone: From Metropolitan Boston. 646-8600 « Elsewhere: (617)-897-5111
TWX: 710-347-0212 Cable: DIGITAL MAYN Telex: 94-8457

UNITED STATES

MID-ATLANTIC — SOUTHEAST (cont.)

LONG ISLAND

1 Huntington Quadrangle

Suite 1807 Huntington Station, New York 11746

Telephone: (516)-694-4131, (212)-895-8095

PHILADELPHIA

Station Square Three, Paoli, Pennsylvania 19301

Telenh%\a (215):647-4900/4410  Telex: 510-666-8395
IGTON

WASHI
Executive Building
6811 orth Ave., al

le, Mary 20840
Telephone, (301)-779-1600/752-8797  TWX: 710.826-9662
DURHAM/CHAPEL HILL
Executive Park
3700 Chapel Hill Blvd.
Durham, North Carolina 27707
Telephone: (919)-489-3347 TWX: 510-827-0912
ORLANDO
Suite 130, 7001 Lake Ellenor Drive, Orlando, Florida 32808
Telephone: (305)-851-4450  TWX 810-850-0180
ATLANTA
2815 Clearview Place, Suite 100,
Atlanta, Georgia 30340
Telephone: (404)-458-3133/3134/3135  TWX: 810-757-4223
KNOXVILLE
8311 Kingston Pike, Suite 21E
Knoxville, Tennessee 37919
Telephone: (615).588-6571

CENTRAL

REGIONAL OFFICE:

1850 Frontage Road, Northbrook, Iliinois 60062
Telephone. (312)-498-2500  TWX: 910-686-0655
PITTSBURGH

400 Penn. Center Boulevard

Pittsburgh, Pennsylvania 15235

Telephone: (412)-243-9404  TWX. 710-797-3657
CHICAGO

1850 Frontage Road, Northbrook, |ilinols 60062
Telephone (312)-498.2500 TWX. 810-686-0655
ANN ARBOR

230 Huron View Boulevard, Ann Arbor, Michigan 48103
Telephone: (313).761-1150  TWX: 810-223-6053
DETROIT

23777 Greenfield Road, Suite 189 '
Southfield, Michigan 48075

Telephone  (313)-559.6565

TWX: 810-583-0123

CENTRAL (cont.)
INDIANAPOLIS

21 Beachway Drive — Suite G
Indianapolis, Indiana 46224
Telephone: (317)-243-8341
MINNEAPOLIS

Suite 111, 8030 Cedar Avenué South,
Minneapolis, Minnesota 55420

TWX. 810-341-3436

Telephone (612)-854-6562-34-5  TWX. 810-576-2818

CLEVELAND

25000 Euclid Ave.

Euclid, Ohio 44117

Telephone. (216)-946-8484 TWX 810-427-2608
KANSAS CITY

532 East 42nd St., Independence. Missouri 64055
Telephone: (816)-461-3440  TWX: 816-461-3100

ST LoUIS

Suite 110, 115 Progress Parkway, Maryland Heights,
Missouri

Telephone: (314)-878-4310  TWX. 910-764-0831
DAYTON

3101 Kettering Boulevard, Dayton, Ohio 45439
Telephone: (513)-204-3323  TWX: B10-450-1676
MILWAUKEE

8531 W. Capital Drive, Milwaukee, Wisconsin 53222

Telephone. (414)-463-9110
DALLAS

TWX: 910-262-1199

8855 North Stemmons Freeway, Dallas, Texas 75247

Telephone (214)-638-4880  TWX: 910-861-4000
HOUSTON

3417 Milam Street, Suite A, Houston, Texas 77002
Telephone: (713)-524-2961 TWX: 910-881-1651
NEW ORLEANS

3100 Ridgelake Drive, Suite 108

Metairie, Louisiana 70002

Telephone: (504)-837-0257

ROCKFORD

500 South Wyma St.

Rockford, Illinois 61101

Telephone: (815)-965-5557

TULSA

3140 S. Winston
Winston Sq. Bldg.
Suite 4

Tulsa, Oklahoma 74135
Telephone: (918)-743-4476

INTERNATIONAL
NETHERLANDS CANADA (cont.)
Digital Equipment N V OTTAWA
THE HAGUE P.O. Box 11250
Sir Winston Churchilliaan 370 Ottawa, Ontario
Rijswijk/The Hague. Netheriands K2H 779
Telephone, 070-995-160  Telex 32533 Telephone: (613)-502-5120  TWX: 610-562-8907
TORONTO
:ELG'EM NV./SA 230 Lakeshore Road East, Port Credit, Ontario
Igital Equipment / Telephone: (416)-274-1241  TWX: 610-482-4306
BRUSSELS MONTRI
108 Rue D'Arlon EAL
9675 Cote de Liesse Road
1040 Brussels, Belgium
Telephone. 02136256 Telex 25207 Dorval, Quebec, Canads 780
Telephone: (514)636-9383  TWX: 610-422.4124
SWEDEN CALGARY/Edmonton
Digital Equipment AB Sulte 140, 6340 Fisher Road S E.
STOCKHOLM Calgary, Alberta, Canada

Englundavagen 7, 171 41 Soina, Sweden
Telephone 98 1390  Telex: 170 50
Cable: Digital Stockholm

NORWAY
Digital Equipment Corp. A/S
0oSLO *

Trondheimsveien 47
Oslo 5, Norway
Telephane: 02/66 34 40

DENMARK

Digital Equipment Aktiebolag
COPENHAGEN

Hellerupveg 66

2900 Hellerup, Denmark

FINLAND

Digital Equipment AB
HELSINKI
Tiitismaantie 6
SF-00710 Helsinki 71
Telephone: (080) 370133
Cable: Digital Helsinki

SWITZERLAND

Digitel Equipment Corporation S A,
GENEVA

8 Aoute de I'Aire

1211 Geneva 26, Switzerland
Telephone. 427950  Telex: 22 683
2URICH

Scheuchzerstrasse 21

CH-B0OB Zurich, Switzerland
Telephone 01/60 35 66 Telex: 56059

ITALY
Digital Equipment S.p.A.
MILAN

Telex: 19079 DEC N

Corso Garibaldi 49, 20121 Milano, Italy
Telephone: 872 748 694 394 Telex 33615

Telephone: (403)-435-4881 TWX: 403-255-7408
VANCOUVER

2210 West 12th Avenue

Vancouver 9, British Columbia, Ca
Telephone: (604)-736-5616  TWX:

da
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GENERAL INTERNATIONAL SALES
REGIONAL OFFICE
146 Main Street, Maynard Massachusetts 01754
Telephone: (617)-897-5111
From Metropolitan Boston 646-8800
TWX: 710-347-0217/0212
Cable: DIGITAL MAYN
Telex: 94.8457

AUSTRALIA

Digital Equipment Australia Pty. Ltd,
SYDNEY

P O Box 491, Crows Nest

NSW, Australia 3065
Telephone: 439-2566
Cable: Digital, Sydney
MELBOURNE

60 Park Street, South Melbourne, Victoria, 3205
Telephone: 699-2888  Telex: AA40616

PERTH

643 Murray Street

West Perth, Western Australia 6005

Telephone: 21-4993  Telex: AAS2140
BRISBANE

139 Merivale Street, South Brisbane
Queensland, Australia 4101

Telephone; 44-4047  Telex: AA40616
ADELAIDE

6 Montrose Avenue

Norwood, South Australia 5067

Telex: AA20740

Telephone: 63-1339  Telex: AAB2825

SPAIN
Digital Equipment Corporation Ltd NEW ZEALAND

JADRID
Ataio Ingenieros S A , Enrigue Larreta 12, Madrid 16 Digital Equipment Corporation Ltd.
Telephone 2153543 Telex: 27249 AUCKLAND
BARCELONA HAI!?P House, 430 Queen Street, Box 2471
Ataio Ingenieros S.A., Gandi 7. B 1 6 A , New Zealand
Telephone: 221 44 66 Telephone: 75533
CANADA JAPAN
Digital Equipment of Canada, Ltd. Digital Corporation
CANADIAN HEADQUARTERS TOKYQ

P.O. Box 11500
Ottawa, Ontario, Canada

H 8K8
Telephone: (613)-582:5111  TWX: 610-562-8732

Kowa Building No. 17, Second Floor
2-7 Nishi-Azabu 1-Chome
Minato-Ku, Tokyo, Japan

Telephone; 404-5894/6  Telex: TK-6428

n WORLDWIDE SALES AND SERVICE

WEST

REGIONAL OFFICE:

310 Soquel Way, Sunnyvale, California 94086
Telephone: (408)-735-9200

SANTA ANA

2110 S. Anne St,

Senta Ana, Calif, 92704

Telephone: (714)-979-2460

F.S. 7149792464  TWX 910-391-1189

WEST LOS ANGELES

1510 Cotner Avenue, Los Angeles, California 90025
Telephone (213)-479-3791/4318  TWX: 910-342-6999

SAN DIEGO

6154 Mission Gorge Road, Suite 110

San Diego, California 92120

Telephone: (714)-280-7880, 7970  TWX: 910-335-1230
SAN FRANCISCO

1400 Terra Bella, Mountain View, California 94040
Telephone: (415)-964-6200  TWX: 910-373-1266
OAKLAND

7850 Edgewater Drive, Oakland, California 94621
Telephone: (415) 635-5453/7830  TWX; 910-366-7238
ALBUQUERQUE

6303 Indian School Road, N.E., Albuquerque, N.M. 87110
Telephone: (505)-296-5411/5428  TWX: 910-989-0614
DENVER

2305 South Colorado Boulevard, Suite #5

Denver, Colorada 80222

Telephone: (303)-757-3332/758-1656/758-1659

TWX: 910-931-2650

SEATTLE

1521 130th N.E., Bellevue, Washington 98005
Telephone: (206)-454-4058/455-5404  TWX: 910-443-2306
SALT LAKE CITY

431 South 3rd East, Sait Lake City, Utah 84111
Telephone (801)-328-9838  TWX: 910-925-5834
PHOENIX

4358 East Broadway Road, Phoenix, Arizona 85040
Telephone: (602)-268-3488  TWX: 910-950-4691
PORTLAND

Suite 168

5319 S W. Canyon Court, Portland, Oregon 97221
Telephone; (503)-297-3761/3765

JAPAN (cont.)

RAikel Trading Co., Ltd. (sales only)
Kozato-Kaikan Bldg.

No. 18:14, Nishishimbashi 1-chome
Minato-Ku, Tokyo, Japan

Telephone: 5915246 Telex: 781-4208

PUERTO RICO

Digital Equipment Corporation de Puerto Rico
IRAMAR

American Airlines Bldg.
804 Ponce De Leon, Miramar, Puerto Rico

Telephone: 809-723-8068/67  Telex: 3859056
ARGENTINA

BUENOS AIRES

Coasin S.A.

Virrey del Pino 4071, Buenos Aires

Telephone: 52-3185  Telex: 012-2284
BRAZIL

RIO DE JANEIRO — GB.

Ambriex S.A.

Rua Ceara, 104, 2.° e 3.° andares
Fones: 221-4560/44, 252-9873
Cable; RAIOCARDIO

SAO PAULO — SP

Ambriex S.A.

Rua Tupi, 535

Fones: 51-0912; 52-0655; 52-7806
C : RAIOCARDIO

PORTO ALEGRE — RS
Ambriex S.A.

Rua Cel. Vicente, 421, 1.° andar
Fones. 24-7411; 24-7696

CHILE
SANTIAGO
Coasin Chile Ltda. (sales only)

Casilla 14588, Correo 15, Santiago
Telephone: 396713  Cable: COACHIL

INDIA

BOMBAY

Hinditron Computers Pvt, Ltd,
69/A, L. Jagmohandas
Bombay-6 (W.B.), India
Telephone: 38-1615; 36-5344
Cable: Tekhind

MEXICO

MEXICO CITY

Mexitek, S.A.

Eugenia 408 Deptos. 1
Apdo. Postal 12-1012
Mexico 12, D.F,
Telephone: (905) 536-08-10

PHILIPPINES

MANILA

Stanford Computer Corporation

P.O, Box 1808

416 Dasmarinas St., Manila
Telephone: 49-68-96 Telex: 742-0352

VENEZUELA

CARACAS

Coasin, C.A.

Apartado 50939

Sabane Grande No. 1, Caracas 105
Telephone; 72-8662; 72-9637

Cable: INSTRUVEN

Telex: 011-2594 Plenty
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