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27524 Section I

SECTION I

GENERAL  INFORMATION

1 .1 .  INTRODUCTION.

\-2. This operating and service manual contains general
information, installation and operating procedures, theory
of operation, maintenance instructions, and replaceable
parts lists for the Hewlett-Packard 2752A Teleprinter.

1 .3 .  GENERAL DESCRIPTION.

7-4. The HP 2752A Teleprinter is a modified Teletvpe
ASR33-3320/3JCtTetetyp.*rit., Set. The teleprintei is
made up of a typewriter, a paper tape punch, and a paper
tape reader. The unit provides a means for loading data into
a computer or other remote device by either manually
operating the typewriter keyboard or by reading a punched
paper tape in the teleprinter tape reader. The unit can also
record received data by punching the data on a paper tape
andi or typing the data on paper.

1-5. The modifications to the Teletype ASR33-
3320/3JC** Teletypewriter Set make the basic unit com-
patible with Hewlett-Packard computers. The changes
include the addition of a printed-circuit card assembly, an
elapsed time indicator, a computer interface cable, and
associated wiring changes.

1-6. Detailed information for the basic unit is given in
the three-volume Teletype manual, which is available either
separately or as a part of this manual. In cases where
information in this manual differs from the information in
the Teletype manual, follow this manual. Differences occur
in unpacking and installation instructions and in specified
maintenance intervals.

1-7 .  IDENTIF ICATION.

1-8. Hewlett-Packard uses four digits and a leiler
(00004,) for standard unit model designations. Options
installed as factory modifications to a standard unit are
identified by a three digit suffix following the model
designation (00004-000). If the model number on your
unit does not agree with that on the title page of this
manual, there are differences between your unit and the
unit described in this manual. These differences are
described in manual supplements available at the nearest HP
Sales and Service Office.

1-9.  A two-sect ion e ight-d ig i t  ser ia l  number
(000-00000) identifies each unit. The first three digits are a
prefix number used to identify a particular unit
configuration. This prefix does not change unless unit
changes are made. The last five digits identify each specific
unit. If the serial number prefix on your unit does not agree
with that shown on the title page of this manual, there are
differences between your unit and the unit described in this
manual. These differences are described in manual supple-
ments available at the nearest HP Sales and Service Office.

1-10. Printed-circuit card revisions are identified by a
letter, a date code, and a division code stamped on the
board (e.g., A-1055-22). The letter code identif ies the
version of the etched trace pattern on the unloaded board.
The date code (middle digits) refers to the electrical
characteristics of the loaded board. The division code (last
two digits) identifies the Hewlett-Packard division that
manufactured the board. If the date codes stamped on the
printed-circuit boards do not agree with the date code
shown on the schematic diagrams in this manual, there are
differences between your boards and the boards described
in this manual. These differences are described in manual
supplements available at the nearest HP Sales and Service
Office.

1-11 .  EOUIPMENTSUPPLIED.

I-72. Equipment supplied with each teleprinter includes
one roll of teleprinter paper (part number 9280-0292), one
roll of paper tape (part number 9280-0063), and a lubrica-
tion kit (part number 5080-6610).

1-13 .  oPT t0NS.
1-14. The teleprinter may include option 001 or option
003 to allow operation from 230-volt, 50-hertz power or
115-volt, 50-hertz power, respectively. Both options include
a Teletype ASR33-3320/3WOx instead of a standard
ASR33-3320/3JC Teletypewriter Set, and option 001
includes a separate power transformer.

1- t  5 .  SPECTFtCAT|0NS.

1-16. Table 1-1 l ists technical specifications for the tele-
nri n ter.
tASR33-TAC for  te lepr inter  ser ia l  nos.  pref ixed 530
"ASR33-TZ for  te lepr inter  ser ia l  nos.  pref ixed 630.

1-1



Section I 2752A

Table 1-1. Teleprinter Specifications

Tape Punching and Reading Speed: | | Power Supplied by Computer:

10 characters per second. I I +12 volts and -12 volts dc.

Typing Speed: l l  Operating Conditions (l imits imposed by paper tape):

100 words per minute (maximum). l l  Ambient Temperature: 10o to 40o C (50' to

Tape Code: 1 0 4 ' F ) .

Eight-channel on one-inch paper tape Relative Humidity: 20 to 80o/o within tempera-

ture range above.
Data Transfer: 

| |
Bit serial, eight-bit code. | | Dimensions:

platen: l l  33 inches (838 mm) high,25'712 inches (648 mm)

Friction feed. I I wide. 18-1/2 inches (470 mm) deep.

Power Required: | | Weight (with stand):

115 volts t 107o,60 t 0.5 Hz, single-phase, 230 watts. | | Net: 77 lb (34,7 kg).

Option 001: 230 volts t10%, 50 + 0.5 H2,230 watts. | | Shipping: 92lb (41, 8 kg).

7-2



2752A Secti<ln II

2 . 1 .  I N T R O D U C T I O N .

2-2. lhis sc'ction provides information on unpacking,
inspection, shipping, and installation for the teleprinter.

2 .3 .  UNPACKING AND INSPECTION.

2 1. I f  the shipping carton is damaged upon receipt,
request that the carr ier 's agent be present when the unit is
unpacked. luspect the unit for damage (scratches, dents,
broken parts. etc.).  I f  the unit is damaged and fai ls to meet
specif icat ions, noti fy the carr ier and the nearest Hewlett-
Packard Sales and Service C)ff ice immediately. (Sales and
Service Off ices are l isted at the back of this manual.) Retain
the shipping container and t l le padding malerial for the
carrier 's inspet ' t ion. The Hewlett-Packard Sales and Service
Off ice wil l  arrange for the repair or replacement of the
damaged unit without wait ing for any claims against the
car r ie r  to  be  se t t led .

2 . 5 .  P B E P A R A T I O N  F O R  U S E .

2-t;. Sint'e the teleprinter is shipped partially dis-
asst 'rnbled. lhe unit must be assembled befbre use. The
lir l lorving paragraphs contain an assembly procedr.rre and

SECTION I I

INSTAL LATION

procedures for loading tape, typewriter ribbon, and paper
in the teleprinter.

2-7.  ASSEMBLYPROCEDURE.

2-8. To assemble the teleprinter, proceed as follows:

a. Place the teleprinter, with shipping pallet. aitached,
on a workbench. Remove the seven screws on underside of
pallet and lift unit from pallet. Remove tape that holds
teleprinter cover in place.

b. Remove knob from front-panel LlNLir{)l '1. 'TLOOAL
switch hy prrl l ing knob straight out. Rentove rranrepla[e
containing LINEIOF F/LOCAL nomenclat.ule 5,,, pull ing
nameplate do',vrr and out.

c. Unflasi.en teleprinter cover by renrovir:3 tlte four
screws that were uncovered when nameplate r.r 'as tcinuled,
the three screws on rear of unit, and the small screw ori the
lower rear edge of the tape reader cover. Carefully remove
teleprin[er cover.

d. Remove and discard the material that is used to tie
the printing carriage to the left side of the typing unit and
the H-plate to the right, side of the typing unit. (See
figure 2-1.)

H-PLATE T IEDOWN

d U U
^  LdU

Figure 2-1. Carriage and H-PIate Tiedown Points 2-1



Section II

' e. Visually inspect the teleprinter for obvious defects.

f. Remove the two screws at top of teleprinter stand
rear panel. Remove panel by lifting panel up and out.
Remove the four screws and washers from bag attached to
the teleprinter stand.

g. Support front of teleprinter and position unit on
stand so teleprinter and stand rear panels are vertically
aligned. Attach teleprinter to stand by inserting the four
screws into Celeprinter base through the holes in stand. Use
a single washer for each screw. Level stand by adjusting
leveling screws under rear corners of stand.

h. Clip tape reader power pack to the inside top-front
flange of stand as shovrrn in figure 2-2. Connect short cable
with transparent covering 0o power pack connector. (Tele-
printers with serial numbers prefixed 630 and below only.)

i. Mount step-down transformer (option 001 instru-
ments only) to inside bottom of stand with suitable
hardware. Insert teleprinter power plug in receptacle on
transformer.

j. Replace stand rear panel and secure in place with
screws previously removed. Replace teleprinter cover and
secure in place with screws removed in step "c".

k. Place the long paper-roll spindle in the slots behind
typewriter platen and place the small paper-roll spindle in
holder directly behind tape punch. Replace platen knob.

l. Mount copy holder on back of teleprinter by
inserting eopy holder tabs into matching slots on
teleprinter. Push down on holder until tabs are fullv seated.

2752A

m. Mount chad box under tape punch by inserting
back of chad box flange between stand and teleprinter base.
Push ehad box to rear of stand until lip on front of box
touches stand.

n. Replace nameplate on front of teleprinter. Make
certain that top edge of nameplate is behind the small lip
on cover and that bottom of nameplate rests on top of the
two projections gn the teleprinter base. Push knob onto
shaft of LINE/OFF/LOCAL switch and set switch to OFF
position.

2.9. TELEPRINTER RIBBON, PAPER, AND TAPE
LOADING.

2-10. Install teleprinter ribbon (part no. 9282-0079)
according to instructions given in paragraphs 3.07 thru 3.10
of section 574-100-201 in volume 1 of the Teletype
manual. Install paper (part no.9280-0292) according to
instructions $ven in paragraphs 3.11 thru 3.15 of section
5?4-100-201 in volume 1 of the Teletype manual. Install
paper tape (part no. 9280-0063) as follows:

a. Connect teleprinter power cable to appropriate
power source.

b. hess tape punch ON pushbutton.

c. Drop new tape reel into tape punch with end of
tape coming up from the rear and extending over the top of
roll.

d. Thread beginning of tape as far as porsible into tape
punch head.

e. Set LINE/OFF/LOCAL switch to LOCAL and press
HERE IS key several times until tape feeds through tape
punch.

2.LL. POWER AND SIGNAL CABLE CONNECTIONS.

2-72. The standard teleprinter plugs directly into a
115-volt 60-hertz power outlet. The teleprinter equipped
with option 00L includes a step-down transformer to
convert 230-volts to 115-volts. The step-down transformer
power cord plugs directly into the 230-volt 50-hertz outlet,
and the teleprinter power cord plugs into the transformer.

2-I3. A single signal cable is provided with the tele-
printer for interfacing the teleprinter to the computer. The
free end of the signal cable is equipped with a hooded
connector. When installing the teleprinter, pa$s the hooded
connector through the opening in the back of the computer
and plug onto the interface card for the teleprinter.

2049-26

Figure 2-2. Power Pack Installation (serid prefixed
numhn 630 and below only)

2-2
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2.14.  INSTALLATION CHECKOUT.

2-75. The following paragraphs provide a quick check of
the teleprinter's basic operating functions. The checkout
consists of a sample message that is typed and simulta-
neously punched on paper tape. The paper tape is then
placed in the tape reader, and the message is printed again
from the tape. Both printed messages must be exactly alike.
Perform the checkout as follows:

a. Verify that teleprinter power cable is connected to
power outlet (115-volt 60-Hz for standard unit; 230-volt
50-Hz for option 001).

b. Turn LINE/OFF/LOCAL switch to LOCAL and
press tape punch ON pushbutton.

c. Using the typewriter keyboard, type the following
message:

THE QUICK BROWN FOX JUMPED OVER THE
LAZY DOG'S BACK 1234567890.

Press RETURN key, press LINE FEED key, and then type
the message again. The tape punch should simultaneously
punch the message into the tape.

d. The printed message should be exactly as typed. If
it is not, the typing unit is malfunctioning. Refer to Tele-
type manual and repair unit before proceeding to step "e".

e. Press HERE IS key to generate about six inches of
blank tape. Remove the newly punched tape and insert tape
into tape reader.

f. Set tape reader control lever to START. The tape
reader should read the tape, and the typewriter unit should
print the message exactly as it was originally typed; if not,
the tape punch or tape reader is malfunctioning. Refer to
Teletype manual and repair the unit.

Section II

C. If any repairs were required, repeat all steps of this
checkout procedure to ensure proper operation.

2.16.  SHIPPING AND STOBAGE INSTBUCTIONS.

2-1,7. If the unit is to be shipped to Hewlett-packard for
service or repair, attach a tag to the unit identifying the
owner and indicating the service or repair to be accom-
plished. Include the model number and full serial number
of the unit.

2-78. Place the unit in the original container if available.
If the original container is not available, a suitable container
and packing material can be purchased from a local
Hewlett-Packard Field Office.

2-I9. If the original container is not used, wrap the unit
in heavy paper and place it in an inner container. Place
adequate packing material around all sides of the unit and
place a cardboard strip over the front panel and keyboard.
Place the unit and inner container in a heavy carton or
wooden box and bind with strong tape or metal bands.
Mark the shipping container "FRAGILE."

Note

In any correspondence, identify the unit
by model number and serial number
prefix. Refer any questions to the nearest
Hewlett-Packard Field Office.

2-20. If the teleprinter is to be store<i for any length of
time, pack the unit as described above to protect it against
accidental damage.

2.312_4
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S E C T I O N  I I I

OPE RATION

3 .1 .  INTRODUCTION.

3-2. This section contains a description of the tele-
printer operating controls and instructions for operating the
teleprinter in various modes.

CAUTION

The teleprinter must not be used for
more than five hours a day or thirty
hours a week. Damage to equipment may
result if limits are exceeded.

3-3.  OPEBATING CONTROLS.

3-4. Figure 3-1 shows the teleprinter operating
contro ls .  Numbers preceding contro l  descr ipt ions
correspond to index numbers of the various controls.

3.5.  OPERATING INSTBUCTIONS.

3-6. The following paragraphs contain instructions for
operating the teleprinter in various modes. For each of
these procedures, it is assumed that the teleprinter has been
installed and prepared for use in accordance with section II
of this manual.

3-7, PRINT FROM COMPUTER.

3-8. To print data that is output by the computer, set
the LINE/OFF/LOCAL switch to LINE. The computer
now has direct control of the teleprinter printing function.

3-9. PRINT AND PUNCH FROM COMPUTER.

3-10. To print and punch data from the computer, press
tape punch ON pushbutton, and set LINE/OFF/LOCAL
switch to LINE. The computer now has direct control over
printing and tape punching functions. After use, press tape
punch OFF pushbut ton.

3-11. TYPE INTO COMPUTER.

3-12. To type data into the computer from the tele-
printer, an indication that the computer is ready to receive
data is required. When the computer indicates it is ready for
data (by causing teleprinter to type READY, RUN, etc.
depending on software in use), enter data directly from
typewriter keyboard. If an error is made, sequentially press
ESC or RUB OUT (depending on software in use),
RETURN, and LINE FEED keys; the computer wil l
disregard all data on the l ine containing the error.

Note

A non-printing key such as LINE FEED
must follow the pressing of the RETURN
key. This prevents possible printing of a
character at random.

3.13. READ TAPE INTO COMPUTER.

3-74. To read punched tape into the computer, open
tape lid on tape reader and insert tape. Verify that feed
holes on tape match with pins on feed wheel, and close tape
reader l id. Set LINE/OFF/LOCAL switch to LINE and tape
reader control lever to START. After tape has been read,
set control lever to STOP.

3-15. PUNCH TAPE FROM TYPEWRITER.

3-16. To punch tape from the typewriter without
affecting computer memory, set LINEi OFF/LOCAL switch
to LOCAL, press tape punch ON pushbutton, and type
message. If an error is made, press RUB OUT, RETURN,
and LINE FEED keys. The computer wil l ignore the
erroneous line. When finished, press tape punch OFF
pushbutton.

3.17.  READ PUNCHED TAPE.

3-18. To read a punched tape without affecting the
computer, insert tape in reader as described in para-
graph 3-14. Set LINE/OFF/LOCAL switch to LOCAL and
tape reader control lever to START. When the typewriter
finishes typing the tape contents, set tape reader control
lever to STOP.

3.19. DUPLICATE PUNCHED TAPE.

3-20. Install the tape to be reproduced in the tape reader
as described in paragraph 3-14. Set LINE/OFF/LOCAL
switch to LOCAL, press tape punch ON pushbutton, press
HERE IS key twice to generate a tape leader, and set tape
reader control lever to START. When the duplicate tape is
completely punched, set tape reader control level to STOP
and press HERE IS key twice to generate trailer tape. Press
tape punch OFF pushbutton and return LINE/OFF/
LOCAL switch to OFF.

J - l
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1 . START/STOP/FREE switch: Controls tape reader
functions. In FREE position, feed ratchet releases
for tape positioning.

B. SP. pushbutton: Backspaces punched tape one
feed hole each time pushbutton is pressed.

ON pushbutton: Mechanically engages tape drive
mechanism to permit a punching operation.

REL pushbutton: Releases tape guide assembly
from feed wheel to allow tape removal from punch.

OFF pushbutton: Disengages tape drive mechanism
to prevent a punching operation.

Typewriter keyboard: Most keys are self-
explanatory; exceptions are as follows.

a. HERE IS key is used to generate several inches
of blank tape from the tape punch.

b. CTRL key selects upper keytop function when
pressed with one of the following keys:

(1) WRU (who are you) key identifies answer-
ing station by tripping the station answer
back mechanism.

(2) X OFF key turns off originating station
transmission facilities.

(3) EOT (end of transmission) key disconnects
both sending and receiving stations.

(4) RU (are you) key requests identification
from stations.

(5) FORM key provides sprocket feedout at
both stations.

c. SHIFT key selects upper keytop symbol when
pressed at same time as a graphic symbol key.

d. LINE FEED key rotates platen one line and
signals the computer that the teleprinter is at
the end of a statement.

e. RUB OUT key generates a marking code to
obliterate character errors on punched tape.

f. BELL key rings a bell at both sending and
receiving stations.

g. ESC (escape) key provides an optional code
used for nonprinting (control) functions.

h. TAPE, TAB, and VT keys are not presently
used.

7. LINE/OFF/LOCAL switch: Controls overall func-
tion of teleprinter. The computer is connected in
LINE position and disconnected in LOCAL
position.

2.

4.

5.

6.

2oas-27 
Figure 3-1. operating Controls

*2
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SECTION IV

THEORY OF OPERATION

+ 1 ,  I N T R O D U C T I O N .

4-2. This section provides information on the American
Standard Code for Information Interchange (ASCII) data
code used by the teleprinter, descriptions of the teleprinter
functional sections, and a detailed circuit description for
the teleprinter.

4-3. ASCil DATA C0DE.

4-4. ASCII data code provides an 11-bit transmission
pattern. Eight bits are used to gain intelligence. When
1 start bit and 2 stop bits are added to the 8 intelligence
bits, a total of 11 bits are transmitted (or received) for each
character. The eight intelligence bits are provided by
pressing a teleprinter key or reading a punched tape; the
three start and stop bits are automatically provided by the
teleprinter distributor each time a character is transmitted.

4-5. The first seven of the eight intelligence bits are
used for data; the eighth bit is an error detection (parity)
bit. This arrangement provides 27 or 128 different coding
combinations. Only 64 of these combinations are used to
print characters. The remaining 64 arc either assigned to
control (nonprinting) functions or reserved for future use.

+6.  FUNCTIONAL DESCRIPTION.

4-7. The teleprinter is made up of four basic units, each
of which are described functionally in the following
paragraphs.

a. Keyboard.
b. Printer.
c. Tape reader.
d. Tape punch.

4.8. KEYBOARD.

4-9. Pressing a key on the teleprinter keyboard actuates
a key lever in the keyboard mechanism. The downward
movement of the key lever sets up a mechanical arrange-
ment of the codebars which selects the particular character
for printing. The codebars also close keyboard contacts
which complete the electrical circuit for the marking or
logic 1 bits for that character.

4-10. The code combination provided by the keyboard
contacts is wired in parallel to the distributor mechanism.
The distributor rotates so that each segment on the distrib-
utor disc is sampled once every rotation for 9.09 milli-
seconds. A start bit, which is always a space or logic 0,
comes first; the eight intelligence bits are nextl the two stop
bits, which are always marks or logic 1's, complete the
cycle for one character. The distributor mechanism,

therefore, translates the parallel input from the keyboard
contacts to serial format for application to the computer.

4. \ I .  PRINTER.

4-L2. The printer may be controlled from the keyboard,
the tape reader, or from external signals. The printer can
print characters, perform functions, such as line feed and
carriage return, and control punching of data received from
the keyboard, the tape reader, or the computer.

4-13. Although data is transmitted via the keyboard
distributor mechanism, the printer selector mechanism
must be enabled to print data received from an external
device. The selector magnet driver (SMD) card enables the
selector mechanism. The card does this by energizing a
selector magnet for a mark condition and de-energizing the
selector magnet for a space condition. The selector
mechanism converts the electrical SMD output to a
mechanical arrangement of the codebars that causes the
received character to be printed.

4.L4. TAPE READER.

4-75. The tape reader is an electromechanical device that
is capable of reading an eight-level coded tape. The
characters read are printed by the teleprinter and trans-
mitted by the distributor mechanism to the computer. The
reader is controlled by a START/STOP/FREE lever; when
enabled, the reader generates a distributor cycle which
transmits data to the computer.

4.76. TAPE PUNCH.

4-17. The tape punch is an electromechanical device that
is capable of punching (storing) data on eight-level tape.
The tape punch receives data from the selector mechanism
in the printing unit. The selector mechanism sets up the
mechanical codebar arrangement at the end of the cycle.
The particular arrangement is then sensed by the tape
punch sensing pins and transferred to the code punch pins,
which perforate the tape. The tape punch is engaged and
disengaged by the ON and OFF pushbuttons.

4-18 .  DETAILED C IRCUITDESCRIPTION.

4-79. There are four major circuits in the teleprinter:

a. Power supply and motor control circuit.
b. Selector magnet driver (SMD) circuit.
c. Distributorcircuit.
d. Reader control circuit.

4-1
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4-2O. The following paragraphs describe operation of
each teleprinter circuit. Figure 5-21 provides an overall
schematic diagram of the teleprinter.

4.2T. POWER SUPPLY AND MOTOR CONTROL
CIRCUIT.

4-22. When the LINE/OFF/LOCAL switch is set to
OFF, all ac power is disconnected from the teleprinter
except the ac supply to the selector magnet driver. In the
LOCAL position, data cannot be transmitted or received
because the line relay is de-energized. However, the tele-
printer can perform typing, reading, and punching
operations. Setting the switch to LiNE energizes the line
relay, placing the computer in the signal loop. Data from
the distributor is now sent to the computer, and computer
data can be received by the feleprinter through the SMD
card.

4-23. Motor control is accomplished with a motor start
relay and the LINE/OFF/LOCAL switch. The motor
operates when the switch is set to either LINE or LOCAL.

4-24. SEI,ECTOR MAGNET DRIVER CIRCUIT.

4-25. To print data from the computer, the computer
interface card must provide ASCII coded signals to the
SMD card. The SMD card provides 20 volts dc at 500 mA
to drive the selector magnet coil; the coil is energized for a
mark (logic 1) signal and de-energized for a space (logic 0)
signal.

4-26. The computer interface card normally provides a
positive level to the base of transistor Q1. The positive
signal turns Q1 off and transistor Q2 on. When the start bit
of a transmitted character is received (a space or logic 0),
the positive level at the base of Q1 is removed and both Ql
and Q2 switch states. This de-energizes the selector magnet
coil. The selector magnet attracts the armature each time a
mark is received and releases the armature each time a space
is received. This action mechanically ananges the codebars
in the keyboard, one at a time, so that the codebars reflect
the received character when the 11-bit transmission ends.

4-27. DISTRIBUTORCIRCUIT.

4-28. A simplified schematic diagram of the distributor
is shown in figure 4-1. The diagram shows keyboard

2752A

contacts supplying the code for the letter "u". Distributor
inputs can also originate from the tape reader contacts or
answer-back contacts since all three sources are wired in
parallel. When a distributor cycle is initiated, the distributor
disc segments are sampled one at a time as the rotor turns.
In this manner, parallel-to-serial data conversion is accom-
plished.

4-29. READER CONTROL CIRCUIT.

4-30. The reader control card provides circuitry that
allows the computer to remotely control the tape reader. In
the absence of a read command at pin P of the computer
interface cable connector, transistor Q1 is biased on, which
holds transistor Q2 off. When a read command is received,
Q1 turns off and Q2 turns on. This energizes the reader trip
coil and closes the reader feed contact, which energizes the
reader feed magnet and initiates a distributor cycle. The
tape reader senses holes in a punched tape and the tape
reader contacts provide the data to the distributor.

Figure 4-1. Distributor Simplified
Schematic Diagram

7 l g l 5 1 6 p l
l t t l

KEYBOARD CONTACTS
POSIT IONEO FOR LETTER "U . "

4-2
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SECTION V

MAI  NTENANCE

5 .1 .  INTRODUCTION.

5-2. This section provides preventive maintenance pro-
cedures, adjustment information, and troubleshooting
information for the teleprinter. A component location
photograph (figure 5-20) and parts list (table 5-3) for the
reader control card and an overall schematic diagram
(figure 5-21) are included in this section.

5-3.  PBEVENTIVE MAINTENANCE.

5-4. Table 5-1 gives step-by-step preventive mainte-
nance procedures for the teleprinter. The procedures should
normally be performed once every month or every 100
operating hours, whichever occurs first. When the tele-
printer is operated in an extremely dusty environment, the
procedures should be performed more frequently.

5-5. Volume I of the Teletype manual provides clean-
ing solvent recommendations and gives further cleaning and
lubricating instructions that should be performed every 750
operating hours or 6 months, whichever occurs first.
Lubrication and cleaning supplies are listed in table 6-1.

5-6. Use the teleprinter elapsed time indicator to deter-
mine hours of operating time for preventive maintenance
purposes. The indicator can be observed by opening the
teleprinter cover halfway and looking through the opening
above the right side of the cover.

5-7. ADJUSTMENTS.

5-8. Volume II of the Teletype manual provides
complete adjustment procedures for the teleprinter.
Adjustments should be checked when poor performance
indicates possible maladjustment.

5.9.  TR O U BLESHO OTIN G.

5-10. To isolate trouble in the teleprinter, first deter-
mine the malfunction. Then locate the malfunction
symptom in table 5-2 and perform the steps in the
flowchart that is listed opposite the symptom. A parts
location diagram of the reader control card (figure 5-20)
and an overall schematic diagram (figure 5-21) are provided
as troubleshooting aids.

Note

When making any adjustment, check all
related adjustments that are listed in the
Teletype manual. The nine-digit section
numbers on the flowcharts refer to
Teletype manual sections; page numbers
in parenthesis refer to older Teletype
manuals. Part numbers referenced (for
example, TTY 181821) are Teletype part
numbers and may be found in the
replaceable parts section of the Teletype
manual.
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Table 5-1. Preventive Maintenance Procedures

STEP INSTRUCTIONS TELETYPE MANUAL REFERENCE

I

2

e

A

n

7

8

q

1 0

1 1

t 2

1 3

l +

I O

It)

t7

1 8

19

20

2 1

Remove Line/Off/Local switch knob.

Remove name plate (plate snaps off).

Remove platen knob.

Remove the eight screws from the teleprinter cover as
follows:

a. Three thumb screws on rear.
b. Four screws under name plate. .
c. One screw on tape reader.

Remove ribbon from teleprinter.

Remove type wheel (held in place by one 3/L6 in. nut).

Clean type wheel in solvent and inspect for worn or
damaged letters and numbers.

Remove print hammer head and clean with solvent.
Inspect head for wear.

CAUTION

Do not saturate the carriage assembly with solvent
or damage to the assembly may result. Clean
carriage assembly of all ink.

Reinstall print hammer head.

Clean platen with solvent.

Clean paper guide with solvent.

Clean dashpot piston with solvent.

Lubricate dashpot piston with a l ight coat of oil.

Clean inside of dash pot cylinder with solvent.

Clean all associated parts of piston and dash pot
cylinder with solvent.

Remove the four screws that hold drive motor
in place.

Remove retaining ring that holds pullel gear
in place.

Remove pulley gear.

Clean pul ley gear with solvent.

Lubricate hol low space inside pul ley gear

with grease.

Figure 1, Page 2, Section 574-100-201

Figure 5, Page 10

Figure 7, Page 10, Section 574-122-702
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Table 5-1. Preventive Maintenance Procedures (Continued)

STEP INSTRUCTIONS TELETYPE MANUAL REFERENCE

22

23

24

26

2 i

28

29

30

31

32

J J

34

J O

t l l

38

39

Inspect pinion gear for wear and cracks.

Install pulley gear and retaining ring on motor.

Inspect pulley gear and pinion gear for
proper mesh.

Remove fan from motor. Fan is held in place bv
8/32 in. allen screw.

Clean fan with solvent and inspect for cracks.
Install fan on motor.

Lubricate the two oil holes on motor with three
drops of oil each.

Clean the main shaft mechanism of all dust
and dirt. Use a cotton swab saturated
with solvent.

Inspect main shaft for lateral movement.

Inspect drive shaft bearings for wear. Lubricate
main shaft mechanism with two drops of oil
where each Dart intersects with main shaft.

CAUTION

Be sure to hook up ground wire in following step
or damage to the motor may result.

Install drive motor.

Inspect drive belt for proper tension.

Refer to Teletype manual for complete lubrication
instructions for the keyboard.

Refer to Teletype manual for complete lubrication
instructions for the typing unit.

Clean the entire reader unit with a soft brush
to remove all paper dust.

Lubricate reader.

Clean the tape punch with a soft brush.

Remove the chad chute extension and clean.
Reinstall chad chute extension.

Lubricate the tape punch.

Page 17, Section 574-1,22-701

Figure 7, Page 10, Section 574-122-702

Figure 7, Page 10, Section 574-722-702

Page 1, Section 574-72I-701

Page 1, Section 57 1-122-707

Page 1, Section 574-124-707

Page 1, Section 574-1,25-701
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Table 5-2. Troubleshooting Flowchart Selection

MALFUNCTION SYMPTOM TROUBLESHOOTING FLOWCHART

Unit dead with switch set to LOCAL.

Key will not return.

Double line spacing.

Unit will not produce any functions.

No carriage return.

Noisy motor.

Double printing.

No line feed.

Cannot print or punch from keyboard.

Prints improper symbols.

Runs open (LOCAL position) with selector open.

Runs open (LOCAL position) with selector closed.

Runs open (LOCAL position) with reader on.

Tape reader advances tape incorrectly.

hints when function is selected.

Tape reader reading improperly.

No spacing at left margin.

No spacing.

Tape reader will not read.

Figure 5-1

Figure 5-2

Figure 5-3

Figure 5-4

Figure 5-5

Figure 5-6

Figure 5-7

Figure 5-8

Figure 5-9

Figure 5-10

Figure 5-11

Figure 5-12

Figure 5-13

Figure 5-14

Figure 5-15

Figure 5-16

Figure 5-17

Figure 5-18

Figure 5-19

c-+
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I N S T R U M E N T
P L U G G  E D

P L U G  I N
I N S T R U M E N T

M O T O R  L I N E
F U S E  B L O W N

tz- ' t  t4Al

M A I N  S H A F T

C H E C K  L I N E /
O F  F / L O C A  L

SWITCH

C H E C K  P O W E R
S U P P L Y  C A R D

T T Y  1 8 1 8 2 1

R E C H E C K
M A L F U N C T I O N

SYMPTOM

C H E C K  M O T O R
C A P A C I T O R

A N D  S T A R T I N G
R E L A Y

R E P A I R  L O O S E
O R  S H O R T E D
W I R E S  A N D

R E P L A C E  F U S E

O R  R E L A Y
D E  F E C T I V E

R  E P L A C E
D E  F  E C T I V E

C O M P O N E N T

R  E P A I  R
B R O K E N  O R

F R A Y E O  M O T O R
W I R I N G

2049-2

Figure 5'1. Troubleshooting Flowchart, Unit Dead with switch set to LocAL
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C H E C K  F O R  B R O K E N
KEY LEVER SPRING OR

M I S A L I G N M E N T .  ( A R E A .
BOTTOM KEYBOARD}
sEcTroN 574-121-700

PAGE , I  1

REMOVE KEYBOARD
A N D  R E P A I R .

(BOTTOM ROW OF KEYS
C A N  B E  S T R A I G H T E N E D

W I T H O U T  R E M O V I N G
K E Y B O A R D )

B R O K E N  O R
L E V E R

C H E C K  K E Y
AND KEYBOARD

C O V E R  F O R
C L E A R A N C E

2089-4
Figure 5-2. Troubleshooting Flowchart, Key Will Not Return

Figure 5-3. Troubleshooting Flowchart, Double Line Spacing

C H E C K  L I N E  F E E D
S E L E C T I O N  { A R E A :

L E F T  P L A T E N } .
sEcTloN 574.122-700
P A G E  8 4  ( 1 1 0 ) .  ( 8 8 )

ADJUST
SPACING WITH

CLAMP NUT

T I G H T E N
CLAMP

N U T

2 0 8 9 - 5

C H E C K  S T R I P P E R
B A I L  C L E A R A N C E .

( A R E A :  R E A R  F U N C T I O N )
sEcTloN 574-122-700

PAGE 46 @4l- .  A2l

CHECK FOR
LOOSE OR

MISS ING SCREWS
I N  S T R I P P E R
B A I L  A R E A

2089-6

5-6

Figure 5-4. Troubleshooting Flowchart, Unit Will Not Produce Any Functions
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B R O K E N
O R

D I S C O N N E C T E D
2

C H E C K  P A W L
S P R I N G .  ( A R E A :
U N D E R  P L A T E N

O N  F R O N T  S I D E )

Z S P R I N G \
B R O K E N  O R

D I S C O N N E C T E D ,  O R
C L E A R A N C E

C H E C K  L E F T  R O C K E R
D R I V E  C L E A R A N C E

A N D  S P R I N G .  ( A R E A :
R E A R  F U N C T I O N I

sEcTloN 574-122.700
P A G E  4 2  ( 4 1 ) .  ( 4 0 )

C O N N E C T  O R
R  E P L A C E

S P R I N G  O R
ADJUST

C L E A R A N C E

O U T  O F
T O L E R A N C E

1

C H E C K  C A R R I A G E  R E T U R N
L E V E R -  L A T C H  C L E A R A N C E .

( A R E A :  F R O N T  L E F T
F U N C T I O N  }

sEcTfoN 574-122-700
PAGE 49 147t .  t45 l

B E N T  O R
B R O K E N

1

C H E C K  C A R R I A G E
L O B E  P L A T E

P R O J E C T I O N S .  ( A R E A :
L E F T  C A R R I A G E  S E C T I O N }

sEcrf oN 574-'122-700
P A G E  8 2  ( 1 0 3 ) .  ( 7 9 1

R  E P L A C E
L O B E  P L A T E .
TTY 1  80571

B E N T
O R  I N  W R O N G

P O S I T I O N
7

C H E C K  B E  L T
C L A M P  E X T E N S I O N .
{ A R E A : O N  S P A C I N G

B E L T ,  F U N C T I O N  S E C T I O N )
sEcT loN 574-122700

P A G E  8 0  ( 1 0 1  ) .  ( 7 7 )

S T R A I G H T E N
O R  R E P L A C E

C L A M P .
T T Y  1 8 1 0 9 3

I S
A D J U S T M E N T
N E C E S S A R Y

7

C H E C K  E N D . O F . L I N E
L E V E R  W I T H
R ESPECT TO

S P A C I N G  T O G G L E  L I N K .
sEcrloN 574-'t22-700
P A G E  1 2 8  ( 1 0 1 ) ,  ( 7 7 )

ADJUST
E N D - O F - L  I N  E

L E V E R

20a9-7

Figure 5-5. Troubleshooting Flowchart, No Carriage Return
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M O T O R  N E E D
L U B R  I C A T I O N ?

sEcTf oN 574.122.701

A D J U S T M E N T
N  E E  D E D

C H E C K  B E  L T
T E N S I O N .  ( A R E A :

M O T O R )
sEcTloN 574 122.700

P A G E  1 0  ( 3 4 ) .  ( 1 1 )

R E S E T  B E L T
T E N S I O N

BACKLASH
E  X C E S S I V E)

C H E C K  F O R  E X C E S .
S I V E  G E A R  B A C K L A S H .

( A R E A :  M O T O R )
sEcTfoN 574.122-700

P A G E  9  ( 3 3 ) .  ( 1 0 )

R  E P O S I  T I O N
M O T O R  G E A R

A R E
S H O C K  M O U N T S

O R  G E A R  B R A C K E T

C H E C K  F O R  L O O S E
M O T O R  G E A R  B R A C K E T

OR LOOSE SHOCK
M O U N T S  C A U S I N G

V I B R A T I O N  { 1 . 6 4  M O T O R
ONLY) .  TTY 182241-60 Hz

rfY 182267.50 Hz

REPLACE MOTOR.
sEcTfoN 574.122-702

PAGE 8 ,  PARA {K )

R O T A T E  I N  C L A M P S
W I T H  C L A M P S

P O S T  B R A C K E T
O N  M O T O R  B E N T ?

TloN 574.122
PAGE 34

R E P L A C E  B R A C K E T .
T T Y  1 8 1 4 1 6 - 6 O  H z
TTY 181850-50 Hz

A N D  G E A R
TTY 181420-60 Hz
T T Y  1 8 1 8 5 5 - 5 0  H z

2049-a

5-8

Figure 5-6. Troubleshooting Flowchart, Noisy Motor
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ADJUST UNIVERSAL
L E V E R  C L E A R A N C E
WITH CLAMP SCREW.

( A R E A :  R I G H T  F R O N T
K E Y B O A R D )  S E C T I O N

574-121-700
PAGE 20  (19 ) .  { 6 )

S T A R T

2089-3

C H E C K  L I N E  F E E D
O R I V E  L I N K  S P R I N G

( H O R I Z O N T A L ) .  ( A R E A :
LEFT  PLATEN}

sEcTroN 574-122-700
PAGE 86  (112 ) .  ( 95 )

D ISCONNECTED

REPLACE WITH
TWO SPRING HOOKS

{ONE FROM TOP
ANO ONE FROM

L E F T  S I D E }

CHECK CLEARANCE
O F  L I N E  F E E D

B L O C K I N G  L E V E B .
(ABEA:  REAR PLATEN)

sEcTroN 574-122-700
PAGE 88  (114 ) .  ( 89 )

ADJUSTMENT
N E E O E D

)

ADJUST
WITH MOUNTING
SCREWS ON BAR

R E T U R N
TO TOP

POSIT ION

ADJUST FEED
PAWL

CLEARANCE

CHECK THAT  L INE
FEED PAWL RETURNS

TO TOP POSIT ION.
sEcTloN 574-122-700
PAGE 90  (116 ) .  ( 92 )

CHECK PLATEN
DETENT PAWL

SPRING,
sEcTfoN 574-122-700
P A G E  8 9  ( 1 1 5 ) ,  ( 9 1 )

D I S C O N N E C T E D

R E I N S T A L L  O R
R E P L A C E  I F
B R O K E N  O R
S T R E T C H E D

RECHECK
MALFUNCTION

SYMPTOM

2089-9

Figure 5-7. Troubleshooting Flowchart, Double Printing

Figure 5-8. Troubleshooting Flowchart, No Line Feed

5-9
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2089 -10

Figure 5-9. Troubleshooting Flowchart, Cannot Print or Punch from Keyboard

2752A

OBSERVE THAT
C A R R I A G E  D R I V E

BAIL  DOES NOT
OPERATE WHILE

ROTATING MAIN  SHAFT .
(AREA:  D IRECTLY  BELOW
CARRIAGE SPACING BELT)

C H E C K  F U N C T I O N
A N D  C O D E  B A R  C L U T C H E S

F O R  L O O S E  O R  M I S S I N G
S C R E W S .  ( A R E A :

M A I N  S H A F T )

REAL IGN CLUTCH WITH
ALL  SCREW HEADS UP
AND REPLACE 6 -40  x
5 /8  SCREW AND SPL IT

LOCKWASHER.  RECHECK
DRIVE  BA IL  OPERATION

A R E
SCREWS

LOOSE OR
M I S S I N G

C H E C K  D R I V E  T R A I N
F O R  W O R N  B E L T  O R

L O O S E  O R  W O R N
G E A R S .

( A R E A :  M O T O R )

R E P L A C E  W O R N
PARTS AND

R E C H E C K  D R I V E
B A I L  O P E R A T I O N

L O O S E  O R  W O R N
G E A R S

C H E C K  P O S I T I O N
O F  S E L E C T O R

B L O C K I N G  L E V E R S ,
( A R E A ;  L E F T  F U N C T I O N )

sEcTf oN 574-122.700
P A G E  3 9  ( 3 7 }

ADJUST BLOCKING
L E V E R  W I T H
CLAMP NUT

I M P R O P E  R
C L E A R A N C E

?

BECHECK
MALFUNCTION

SYMPTOM

5-10
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C H E C K  C O N T A C T
W I R E S  A N D  C O N T A C T

W I R E  S P R I N G S  O N
A N S W E R  B A C K  D R U M
sEcTroN 574 122 700

P A G E  1 3 5  ( 1 3 4 )

C H E C K  C O D E B A R
S P R I N G S  F O R

P R O P E R  C O N N E C T I O N
{ A R E A :  R I G H r  F U N C T I O N

sEcTtoN 574-122.700
P A G E  4 1  ( 4 0 ) ,  ( 3 9 )

2049-14



A R E
K E Y B O A R D

P O S I T I O N

:o f ' rTACT wtREs
OUT OF

A R E
C O N T A C T

V ! I R E  S P R I N C S
P R O P E  R  L Y

C O N  N  E C T E D

. A R E \

A L L  S E N S I N G

I O P  P L A T E
P I N S  L E V E L  W I T H

r s
N U T  O N
T O P  O F

T Y P E  W H E E L
L O O S E

I S
S P R I N G

D  I S C O N N  E C T E  D

C O N N E C T  S P R I N G S
W I T H  S P R I N G  H O O K

A N D  C H E C K  F O R
G O O D  E L E C T R I C A L

C O N N E C T I O N

C H E C K  P U S H  L E V E R
S P R I N G S  F O R  P R O P E R

C O N  N  E C T I O N
( A R E A :  S E L E C T O R )

s E c r l o N  5 7 4 . r 2 2 - 7 0 0
P A G E  3 1  ( 2 9 }

C H E C K  S E L E C T O R
L E V E R  S P R I N G S  F O R

P R O P E R  C O N N E C T I O N
( A R E A :  R E A R  S E L E C T O R I

s E c T t o N  5 7 4  1 2 2  7 0 0
P A G E  3 0  ( 2 8 )

C H E C K  F O R  B R O K E N
S L I D E  S P R I N G S

( A R E A :  C A R R I A G E )
s E c T t o N  5 7 4 , 1 2 2  7 0 0

P A c E  6 9  ( 5 3 ) .  ( 6 3 )

C H E C K  S E L E C T O R
T I M I N G  R A N G E F I N D E R

( A R E A :  S E L E C T O R )

S E T  R A N G E F I N D E R
TO AEOUT 80
A N D  T I G H T E N
THUI!18 SCREW

C H E C K  S C R E W S
H O L D I N C  S E L E C T O B

T O  M A I N  C A S I N G
(  R U N S  N O I S Y  )

( A R E A T  S E L E C T O R )

C H E C K  C O D E B A R
S E L E C T O R  8 L

L E V E R  C L E A R A N C E
( A R E A :  L E F T  F U N C T I O N )

s E c T r o N  5 7 4 . 1 2 2 . 7 0 0
P A G E  3 6  ( 3 4 )

R E M O V E  M O T O R
AND ADJUST

C O D E B A R  R E S E T
L E V E R

C H  E C K  C O D E B A R
A N D  B L O C K I N G

L E V E R  C L E A R A N C E
( A R E A :  L E F T  F U N C T I O N )

s E c T t o N  5 7 4  1 2 2  7 0 0
P A G E  3 9  ( 3 7 }

ADJUST WITH
BLOCKING LEVER

ECCENTR IC

S U R F A C E S  S H O W

R  E C H E C K
IVIAL FUNCTION

SYIVPTOIvI

R  E A D J U S T  O R
R E L E A S E  P I N

S T U C K  U N D E  R
T O P  P L A T E

TIGHTEN NUT
WITH

I /4 ' '  WRENCH

Section V

Figure 5-10. Troubleshooting Flowchart,
Prints Improper Symbols
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C H  E C K  F U S E S
1 / 2 A  S B  A N D  3 / 8 A  S B
s E c T t o N  5 7 4 . 1 0 0  1 0 2

P A G E  1 4 ,  F I G . 1 2

C H E C K  H  P L A T E
P O S I T I O N  l A R E A

R I G H T  S I D E  F U N C T I O N
s E c T t o N  5 7 4  1 2 2  7 0 0

P A G E  2 0  1 1 9 ) .  i 6 i

R E P O S I T I O N
H  _ P L A T E

P O S I T I O \ E D
l . t f P R O p : R L Y

REMOVE KEYBOARD
AND REPLACE

U N I V E R S L A  L E V E R

. S \
U N I V E F S i L

L E V E F  B R O X E \

C H E C K  S E L E C T O R  M A G N E T
B Y  U N P L U G G I N G  U N I T

T H E N  P L U G G I N G  B A C K  I N
M A G N E T  S H O U L D  C L O S E

( A R E A :  S E L E C T O R )
s E c T r o N  5 7 4 ' � ] 2 2 . 1 0 0

P A G E  1 4  F I G .  1 O

M A G N E T  B R O K E N  O R

C H E C K  F O R  O P E N  C O I V I M O N
L I N E I
1 .  K E Y B O A R D  C O N T A C T  O P E
2 .  B R E A K  K E Y  S I U C K
3 .  C O N T A C T W I R E O U T O F

P O S I T I O N
( A R E A :  R I G H T  K E Y B O A R D )

s E c T t o N  5 7 4  1 2 r  7 0 0
P A G E  4 ,  F I G .  3

C H E C K  L A T C H I N G  O F
U N I V E R S A L  L E V E R

( A R E A i  R I c H T  F U N C T I O N )
s E c T t o N  5 7 4 . ' t 2 1 . 7 0 0

P A G E  2 0  ( 1 9 )  ( 6 )

L E V E R
L A T C H  I N G

C H E C K  L A T C H I N G
O F  S E L E C T O R

T R I P  L E V E R
( A R E A :  S E L E C T O R )

s E c T r o N  5 7 4 . r 2 2  7 0 0
P A G E  2 4

A D J U S T I V ] E N T
N E E D E D

2 0 8 9 - 1  5



C H E C K  F O R  O P E N
C L U T C H  T R  I P  C O I L

( A R E A  D I S T R i B U T O R }
s E c T t o N  5 7 4  1 2 4 . 7 0 0

P A G E  6

C H E C K  P L A C E I ! 1 E N T  O F
A R M A T U R E  S P R I N G

i A R E A :  D I S T R I B U T O R )
s E c T r o N  5 7 4  1 2 4  7 0 0

P A G E  6

R E H O O K  O R
R E P L A C E

A N D
ADJUST

C H E C K  T R I P  L E V E R
E N G A G E M E N T

( A R E A T  D I S T R  I E U T O R )
s E c T t o N  5 7 4 . 1 2 2  7 0 0

P A G E  1 4  1 3 5  t 1 2 7 \  t 8 1 J

T R I P  L E V E R
E N G A G E

P R O P E  R  L Y

C H E C K  A L I G N M E N T  O F
D I S T R I B U T O R  B R U S H  H O L D E R

l A R E A :  D I S T R I B U T O R )
s E c T r o N  5 7 4  1 2 2  7 0 0

P A G E  1 5  ( 1 2 I

A L I G N
DISTRIBUTOR

BRUSH HOLDER

R E C H E C K
M A L F U N C T I O N

sYlvlPTol\4

Section V

Figure 5-11. Troubleshooting Flowchart, Runs Open
(LOCAL Position) with Selector Open
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Figure 5-12. Troubleshooting Flowchart, Runs Open (LOCAL Position) with Selector Closed

Section V

CHECK CODE BAR CLUTCH
TRIP  LEVEB AOJUST .
MENT AND SPRING.

(AREA:  MA IN  SHAFT)
sEcTfoN 574-122-700

PAGE 21 (20)

ADJUST LEVER
OR REHOOK OR

REPLACE
SPRING

UNHOOKED OR
ADJUSTMENT

C H E C K  F U N C T I O N  C L U T C H
T R I P  L E V E R  A D J U S T M E N T

A N D  S P R I N G .
( A R E A :  M A I N  S H A F T }
sEcTf oN 574-122-700

P A G E  2 3  I 2 1  }

UNHOOKED OR
ADJUSTMENT

R E C H E C K
M A L F U N C T I O N

SYMPTOM

2 0 8 9 -  1  6

I S
TAPE MISS ING
A  F E E D H O L E

7

PIN  STUCK
U N D E R  C O V E R ?

SECTION
574-124-700

POSIT ION
P I N

P R O P E R L Y

R E C H E C K
MALFUNCTION

SYMPTOM

2049-77

Figure 5-13. Troubleshooting Flowchart, Runs Open (LOCAL Position) with Reader On

5-15



Section V

2089- 1 3

Figure 5-14. Tape Reader Advances Tape Incorrectly

2752A

A R E
SENSING

PINS  TOO H IGH?
(AREA:  TAPE READER}
sEcTfoN 574-124-700

PAWL OUT OF
ADJUSTMENT?

{AREA:  TAPE READER)
sEcTfoN 574-124-700

P A G E  T 1 , 1 2

PAWL OUT OF
ADJUSTMENT?

{AREA:  TAPE READEB}
sEcTf oN 574-124-700

PAGE 14 )

2089 -  I  9

OUT OF
TOLERANCE

2

C H E C K  P R I N T
SUPPRESSION LATCH

C L E A R A N C E .
( A R E A :  M I D D L E  F U N C T I O N )

sEcTf oN 574-122-700
PAGE 47 (4s) .  (43)

REMOVE
MOTOR AND

AOJUST

R E P L A C E  O R
B E H O O K  S P B I N G

O N  P R I N T  S U P P R E S S I O N
L A T C H .

sEcTf oN 574"122-700
P A G E  4 7  ( 4 5 ) ,  ( 4 3 )

5-16

l ' igure 5-15. Troubleshooting Flowchart, Prints when Function Is Selected
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2089- 1 8 Figure 5-16. Troubleshooting Flowchart, Tape Reader Reading Improperty

Seetion V

CONTACT WIRE
OUT OF  GUIDE  BLOCK?
(AREA:  TAPE READER)

sEcTtoN 574.124-700
PAGE 19

REPOSIT ION
W I R E

CONTACT WIRE
SPRING DISCON-

NECTED?
(AREA:  TAPE READER}

sEcTloN 574-124-700

(AREA:  TAPE READER}
sEcTroN 574-124-700

PAGE 15

-NEED AL IGNMENT?-
{AREA:  LEFT  PLATEN
sEcTloN 574-122-700

CLEAN AND O IL
DASHPOT CYLINDER

AND P ISTON.
( A B E A :  L E F T

PLATEN)

ALIGN DASHPOT.
VERTICAL  AL IGNMENT

MAY REOUIRE CAREFUL
BENDING OF  BRACKET
WITH SCREWDRIVER

PLACED BETWEEN
DASHPOT ANO BRACKET

T IGHTEN ALL
BRACKET SCREWS

WITH A  1 /4  IN .
WRENCH

20ay t2

Figure 5-17. Troubleshooting Flowchart, No Spacing at Left Margin
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2 0 8 9 - 1 1

2752A

C H E C K  F E E D  P A W L
s T o P  P O S T T T O N .

{ A R E A :  L O W E R  L E F T
SPAC I NG )

s E c T r o N  5 7 4 - 1 2 2 - 7 0 0
PAGE72 11221. t69l

C H E C K  P R I N T
S U P P R E S S I O N  L E V E R
C L E A B A N C E .  ( A R E A :
M I D O L E  F U N C T I O N )
s E c T t o N  5 7 4 - 1  2 2 - 7 0 0

P A G E  4 7  { 4 5 ) .  ( 4 8 }

C H E C K  S P A C E
S U P P R  E S S I O N

C L E A R A N C E ,  ( A R E A :
S P A C I N G }

sEcTroN 574-1 22-700
PAG€ 73. 74 (124.1251. 170.711

O U T  O F
T O L E R A N C E

A D J U S T  S P A C E
S U P P R E S S I O N  A N O

F E E D  P A W L
C L E A R A N C E

C H E C K  S P A C E
S U P P R E S S I O N  L E V E R

A N D  F E E D  P A W L  S P R I N G S ,
( A R E A :  S P A C I N G )

s E c T r o N  5 7 4 , 1 2 2 - 7 0 0
PAGt 75 11231, l72l

C H E C K  E N G A G E M E N T  O F
F E E D  P A W L  A N D  S P A C E

S U P P R E S S I O N  L E V E R
B Y  P R E S S I N G  L I N E  F E E D

K E Y  A N D  M A N U A L L Y
C Y C L I N G .  l A R E A :  S P A C I N G )

s E c T t o N  5 7 4 - 1  2 2 - 7 0 0
?acE 75 11231, l72l

C H E C K  F E E D  P A W L
T R A V E L .  l A R E A :

S P A C I N G )
s E c T t o N  5 7 4 - 1 2 2 - 7 0 0

P A G E  7 6  { 1 2 6 } .  ( 7 3 )

C H E C K  S P A C I N G
B E L T  T E N S I O N ,

( A R E A :  S P A C I N G )
s E c r t o N  5 7 4 . 1 2 2 - 7 0 0

P A G E  7 7  1 9 8 1 .  ( 7 5 1

A D J U S T M E N T
N E E O E D

AOJUST
R I G H T  P U L L E Y

A R A C K E T

R E C H E C K
M A L F U N C T I O N

SYMPTOM

5.18

Figure 5-18. Troubleshooting Flowchart, No Spacing
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.  POWER \

PACK CONNECTOR
DISCONNECTED?

{ A R E A :  I N S I D E  S T A N D )
sEcTf oN 574-124-702

CHECK POWER PACK
FUSE (3 /4A) .  IF  BLOWN

U N I T  R U N S  O P E N  I N
R E A D  M O D E .

( A R E A :  I N S I D E  S T A N D )
sEcTtoN 574-1m-800
P A G E  1 0 ,  F I G U R E  9

t s
POWER

P A C K  O I O D E
D E F E C T I V E
( c R 1 - C R 4 )

?

B E P L A C E
D E F E C T I V E

D I O O E

OR 850 OHM,35 WATT
R E S I S T O B  D E F E C T I V E

t s
TAPE-OUT
PIN STUCK

CHECK TAPE-OUT
P I N ,  I F  S T U C K  U N D E R

C O V E R ,  U N I T  R U N S  O P E N
I N  R E A O  M O D E .

I A R E A :  T A P E  R E A D E R )
sEcTf oN 574.124-70�0

P A G E  1 7

R E P O S I T I O N
T H R O U G H  H O L E

I N  C O V E R
PLATE

C H E C K  F O R  D I R T Y
O R  B E N T  R E A O E R

CONTACTS,
{ A R E A :  T A P E  R E A O E R }

sEcTfoN 574"124.700
P A G E  1 7

2089-20

Figure 5-19. Troubleshooting Flowchart, Tape Reader Will Not Read
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Table 5-3. Reader Control Card Replaceable Parts

REFERENCE DESIGNATION HP PART NO. DESCRIPTION
M F R

CODE MFR PART NO.

c R 1
cR2

o1
a2

R 1
R2
FI?

R4
R 5
R 6

o2752-6001

1 901 -0026

1901-0081

1 854-0094
1 854-0063

0686- 1 025
0686-2025
0686-1 035
0686-471 5
0686-271 5
0686-1 525

Reader Control  Assembly

Diode,  Si ,  0.754,  200 PIV
Diode, Si ,  50 WV

Transistor ,  Si ,  NPN
Transistor ,  Si .  NPN

Res i s to r ,  Fxd ,  Comp ,  1k ,5%,112w
Resistor ,  Fxd,  Comp, 2k,5o/o,  1 l2w
Resistor ,  Fxd,  Comp, 1Ok,5%, 1l2w
Resistor ,  Fxd,  Comp, 470 ohms, 5o/o,  1/2w
Resistor ,  Fxd,  Comp, 270 ohms, 5%, 1l2w
Resistor ,  Fxd,  Comp, 1500 ohms, 5%, 1l2w

28480

o47't3
07263

o7263
o4713

01121
01121
01121
01121
01121
01121

o2752-6001

sR1358-8
F D 1 4 1 5

2N3646
2N3055

E B 1 0 2 5
E82025
E 8 1 0 3 5
E84715
E82715
E 8 1 5 2 5

'i 02

20a9-22

5.20

Figure 5-20. Reader Control Card, Parts Location Diagram
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TERMINAL
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Figure 5-21. Teleprinter Schematic DiaEam
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTI0N. this manual). Teletype Corporation, Skokie, I l l inois can
supply all other parts.

6-2. This section provides a replaceable parts cross
reference between Teletype Corporation part numbers and 6-5. When ordering parts from Hewlett-Packard, be sure

o 
Hewlett-Packard part numbers. Only parts with high usage to specify the following information for each part ordered:
rates have been assigned Hewlett-Packard part numbers; the
corss reference (table 6-1) includes all parts currently in this a. Unit model number.
ategory. Table 6-2 provides a list of reference designations

and abbreviations encountered in this manual, and table 6-3 b. Unit serial number.
provides a manufacturers code list.

c. Hewlett-Packard stock number for each part.
6 .3 .  ORDERING INFORMATION.

d. Description of each part as listed in the Teletype
6-4. All parts that have been assigned an HP part Corporation manual supplied with the unit.
number may be ordered from the local Hewlett-Packard
Sales and Service Office (addresses are given at the back of e. Circuit reference designation (if applicable).

6 -1
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Table 6-1. Replaceable Parts Cross Reference

DESCRIPIION TELETYPE PART NO. HP PART NO.

Spring, Cover

Spring, Expansion

Spring, Expansion

Spring, Expansion

Shoe. Secondary Clutch

Shoe, Primary Clutch

Spring

Oiler Felt, Function Bail

Spring, Expansion

Spring, Clutch

Cover, Keyboard

Spring, Multi-Tined

Head, Print Hammer

Spring

Plate, Carriage Return Trip

Lever, Shoe Release

Knob, Range Adjust

Brush, Carbon

Disc, Distributor

Bearing, Main Shaft

Bearing, Main Shaft

Shaft, Main Shaft

Knob, Platen

Holder, Paper

Lid (w/window)

Fan, Blower, 60 Hz

Indicator, Elapsed Time, 60 Hz

Indicator, Elapsed Time, 50 Hz

Spring

Capacitor, Motor Start

Belt, Drive

Gear, Pinion

Plate, Motor Gear

Pulley, 100 WPM,60 Hz

Knob, Line/Local Switch

Plate, Mounting, 50 Hz

Gear, 17 Tooth, 50 Hz

Pulley, 100 WPM, 50 Hz

Motor, Drive,60 Hz

Transformer, 50 Hz

Tlansformer, 50 Hz
Ttansformer (Opt 001), stepdown, 230: 115V,50 Hz

Fan. Blower. 50 Hz

7 4709

76422

90615

121  100

150043

150044

L5024l

150930

15  1397

15\728

180027

180034

180502

180555

18057 1

180646

180654

180979

18098?

181001

181002

181007

181039

181043

181  132

181151

181265

181284

181384

181409

181411

181416

t8]-420

181824

181850

181851

181855

181870

181878

181879

182181

1530-1531

1460-1196

1460-1194

1460-1 195

1530-1018

1530-1019

1530-1020

1530-1533

1460-1  197

1530-1535

1530-1431

1460-1 192

1530-1010

1530-1529

1530-1534

1530-1016

1530.1015

1530.101 3

1530-1014

1530.1433

1530.1434

1530.1435

1530-1003

1530-1437

4040.0795

1530.101 1

1  120.1534

1530-1289

1530-1017

1 130.081 1

1530.1012
1530-1009
1530-1008
1530.1007
1530.1002
1530-1  213
1530.1214
1530-1215
1530-0996
1530-1  216
15 30-1217
9100-0598
1530-1218

6-2
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Table 6-1. Replaceable Parts Cross Reference (Continued)

DESCRIPTION TELETYPE PART NO. HP PART NO.

Deflector, Fan (50 Hz units)

Motor, Drive, 50 Hz

Lid, Punch Unit

Holder, Paper Tape

Cover, Left, Punch

Latch, Spring

Lid, Reader Unit

Bail, Tight Tape
'Cover, Contact

Wheel, Feed

Scr. ,  F i l .  Hd. ,  4-40 x9164

C.over, Tape Reader

Guide, Line

Scr., Self-Tapping, No. 8

Scr . ,  Thumb, 8-32

Drum, Answer Back

Scr., Self-Tapping, 1/4 . 14

Reader (w/Harness)

Fuse, 24, Slo BIo

Fuse, 3A, Slo Blo

Fuse, 3/8A, Slo Blo

Fuse, 1/2A, Slo Blo

Fuse, 1.8A, Slo Blo

Kit, Overhaul

Includes all parts in 3000 hr main-
tenance kit and the following parts

Bearing, Ball (2)

Bearing, Ball (4)

Bearing, Ball (1)

Bearing, Ball (1)

Lever, Blocking (4)

Lever, Blocking (4)

Lever, Selector (8)

[*ver ,  Loek (1)

Leve r ,  S ta r t  W/S tud  (1 )

Armature Assembly (1)

Bearing (1)

Bearing (1)

Disc, Distributor (1)

Bearing (1)

Bearing (1)

Plate W/Stud (1)

Pulley & Gear W/insert, 100 WPM (1)

1 82183

r82267

t829r2

182918

182922

183029

183032

183033

183062

18307 1

183112

183135

t83254

183261

184085

184149

r92289

UX8OO

180467

180468

1 8057 5

180576

180643

180644

180645

180669

1 8067 1

180704

180969

180970

180987

181001

181002

181416

181420

1530-121.9
1 530-12 1 2

4040-0796

1530-1436

4040-0794

1530-1005

1530-1530

1530-1004

1535-0029

1530-1006

2200-0764

4040-0827

1535-0030

0624.0274

0570-1 1 23

1530.1532

0624.0273

1535-0036

2110-0303
2110-0381

2770-0044

2110-0008

2110-0353

5080.5376

1530-1014

1 530-1433

1530-1434

1530-1008

1530-1007

6-3
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Table 6-1. Replaceable Parts Cross Referenee (Continued)

DESCRIPTION TELETYPE PART NO. HP PART NO.

Kit, 3000 hr maintenance

Includes following parts:

Rail, Caniage (1)

Block, Rotary Drive (2)

Guide, Nylon (6)

Head, hint Hammer (1)

Plate, W/Post (1)

Plate, W/Post (1)

Slide (Common) (1)

Slide (2)

Slide WiPlates (1)

Plate (1)

Rack (2)

Bail, Carriage Drive (1)

Bracket (1)

Shaft (2)

Bar, Code - (PS)

Brush, Carbon (2)

Pawl, Feed (1)

Ratchet, Left W/Pin (1)

Ratchet, Right Wi Pin (1)

Belt, Timing (1)

Bar, Code & Blocking Lever (8-1) (1)

Bar, Code & Blocking Lever (8-2) (1)

Bar, Code & Blocking Lever (8-3) (1)

Bar, Code & Blocking Lever (8-4) (1)

Bar, Code & Blocking Lever (8-5) (1)

Bar, Code & Blocking Lever (8-6) (1)

Bar, Code & Blocking Lever (8-7) (1)

Bar, Code & Blocking Lever (8-8) (1)

Blocking Lever (4)

Blocking Lever (4)

Kit, Lubrication

Includes following:

Accessory brush

No. 2 Brush

Applicator

Polyethylene bag (4 x 2 x 4)

Polyethylene bag (6 x 3 x 12)

Moly lube

Grease

185799

1 8047 1

180478

180502

180505

180506

180510

180  511

180512

180518

180519

180544

180549

180920

180947

180979

181067

181  125

181  126

181409

786282

1 86283

1 86 284

186285

186286

1 86287

186288

186289

180643

1 80644

KS7471

5080-5377

1530-1010

1530-101 3

1530-1012

5080-6610

9300-0082

8520-0005
8520-001 5

8710-0001

9220-0006

9220.000 1

6040-0012

6040-0074

6-4
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Table 6-1. Replaceable Parts Cross Reference (Continued)

DESCRIPTION TELETYPE PART NO. HP PART NO.

Teletype oil kit

o i l

Bottle with dropper

Bottle cap

Cardboard box

Label

Maintenance Tools:

Hook, Spring Pull

Hook, Spring Pull

Hook, Spring Push

Tweezers

Gauge Set

Gauge Case for above

Gauge Holder for below

Gauge Set

Gauge Set

Handwheel

w/screw

Handwheel Adapter

w/screw

Bender, Spring

Gauge, Tape

Wrench, Open End 1/4

Tool, Typewheel Adj

l n .

KS7470

75765

142554

142555

15139  2

7r778I

1r7 375

93814

93809

7794rr
161430

94540

181465

94540

7t0445

95960

125777

180588

5080.6614

6040-0075

1540-0084

9300-0343

9217.0022

7120.7947

1530 -1438

1530 -1439

1530-1440

1530-144 1

1530.1442

1  530 -1443

1530-7444

1530 -1445

1530-1446

1530-r447

1530 -1448

1 530.1449

1530 -1450

1530 .1451

1530 -1453

6-5
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Table &2. Reference Designations and Abbreviations

R  E F E R E N C E  D E S I G N A T I O N S

A = assembly
B = motor
BT = battery
C = capaci tor
CR = diode
DL  =  de lay  l i ne
DS = indicator  ( lamp)
E = misc hardware
F = fuse
FL = f i l ter
J = receptacle connector

K = re lay
L = inductor
M = meter
MC = microcircui t
P = plug connector
O = t ransistor
R = resistor
RT = thermistor
S = swi tch
T = t ransformer

TB = terminal  board
TP = test  point
U = integrated c i rcui t
V = vacuum tube,  neon bulb,

photocel l ,  etc.
VR = vol tagc regulator
W = cable,  jumper
X = socket
Y = crystal
Z = tuned cavi ty,  network

A B B R E V I A T I O N S

A = amperes

ac  =  a l te rna t ing  cur ren t
ad  =  anode
A l  =  a l u m i n u m

AR = as  requ i red

ad i  =  ad ius t
Assy = assembly

B = base

bp = bandpass

bfo  =  beat  f requency  osc i l la to r
b lk  =  b lack

b lu  =  b lue

brn  =  brown

brs = brass

Btu  =  Br i t i sh  thermal  un i t

bwc =  backward  wave osc i l la to r

Be Cu =  bery l l ium copper

C =  co l lec to r

cw =  c lockwise

ccw =  counterc lockwise

cer  =  ceramrc

cmo =  cab ine t  mount  on ly

com = common

cr t  =  ca thode- ray  tube
CTL =  capac i to r - t rans is to r  log ic

ca th  =  ca thode

c d  p l  =  c a d m i u m  p l a t e

Comp =  compos i t ion

conn =  connector

compl  =  comple te

dc  =  d i rec t  cur ren t

d r  =  d r i v e

DTL =  d iode- t rans is to r  log ic

depc  =  depos i ted  carbon

d p d t  =  d o u b l e ' p o l e ,  d o u b l e - t h r o w
dpst  -  doub le-po le ,  s ing le - th row

E  =  e m i t t e r

ex t  =  ex terna l

encap =  encapsu la ted

e lc t l t  =  e lec t ro ly t i c

ts
F F
f t h
f lm
fxd
f i t h

G
Ge
gl

= fa rads
=  f l i p - f l o p
= f la t  head
=  f i l m
=  f i x e d
=  f i l l i s t e r  h e a d

=  s i g a  ( 1 0 e )
=  g e r m a n r u m
= g lass

9nd
gra
grn

H
Hg
nr
Hz
hdw
hex

I D
I F
I n .

t /o
r n t

i n c l

I n s u l

rmpgrg

incand

k

r p

m

M

My

mfr

m o m

mr9

m i s c

met  ox

m i n t r

nc

N e

n o .

n p

N P N

N P O

N S R

N R  F R

O D

O B D

o r n

ovh

o x d

ground(ed )
g ray

green

henr ies

mercury

hou r  (s )

her tz

hardware

hexagon,  hexagona l

ins ide  d iameter

in te rmed ia te  f  requency

i n c h ,  i n c h e s

i  nput /ou t  pu t

in te rna l

i n c l  u d e ( s )

i n s u l a t i o n ,  i n s u l a t e d

impregnated

I  n  candescent

k i l o  ( 1 0 3 1 ,  k i l o h m

low pass

m i l l i  ( 1 0  3 )

m e g a  { 1 0 t ' ) ,  m e g o h m
M y l a r

m a n u f a c t u r e r

momentary

m o u  n t r n g

m i s c e l l a n e o u s

m e t a l  o x i d e

m r n t a l u r e

n a n o  ( 1 0  9 )

n o r m a l l y  c l o s e d  o r  n o

c o n n e c t i o n

n e o n

n u m b e r  o r  n o r m a l l y  o p e n
n r c k e l  p l a t e d

negat ive-pos i t i ve  negat ive

negat ive  pos i t i ve  zero  lzero
t e m p e r a t u r e  c o e f f  i c i e n t )
no t  separa te ly  rep laceab le

not  recommended fo r  f  ie ld
r e p l a c e m e n t

o u t s i d e  d i a m e t e r

o r d e r  b y  d e s c r i p t i o n
ora  nge

ova l  head

o x i d e

p r c o  ( 1 0  l : ? )

p n n t e c l  C t r C U r t

p
PC

ph
pk
p-p
pt
P I V
PNP
PWV
porc
posn
poz I
ph brz

r l =
rdh
rmo
rms
BWV
rect
rlmin

s  =  second

SB =  s low-b low

Se =  se len ium

S i  =  s i l i c o n

s c r  =  s i l i c o n - c o n t r o l l e d  r e c t i f i e r
s i l  =  s i l v e r

ss t  =  s ta in less  s tee l
s t l  =  s tee l

spc l  =  spec ia l
s p d t  =  s i n g l e , p o l e ,  d o u b l e - t h r o w
spst  =  s tng le -po le ,  s ing le - th row
semicond =  semiconductor

Phi l l ips head
peak
peak-to-peak
po in t
peak anverse voltage
posi t ive-negat ive-posi t ive
peak working vol tage
porcela in
posi t  ion (s)
poz id r i ve
phosphor bronze

radio f requency
round head
rack mount only
root-mea n-square
reverse working vol tage
rect i f  ier
r evo lu t i ons  pe r  m inu te

=  t a n t a l u m
=  t r m e  d e l a y
=  t r t a n i u m
= togg le
=  t h r e a d
=  t o l e r a n c e
=  t r a n s i s t o r  t r a n s i s t o r  l o g i c
=  t e r m i n a l

m a c r o  ( 1 0  t ) )

v o l t  ( s )

v a  r  i a b  l e
v r o l e t

d i r e c t  c u r r e n t  w o r k i n g  v o l t s

wat ts

w r r e w o u n d

w h  r t e

workrng  Inverse  vo l tage

v e l  I  o w

td

T i

t9 l

t h d

to l

T T L
term

u {lr)

var

v io

V D C W

W

wht

W I V

ffi
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Table &3. Code List of Manufacturen

The fol lowing code numbers arc from the Federal  Supplv Code for Manufacturers Catalogrng Handbooks I l4- l  (Nrntf  i . ,  Code) f ,ncl  t l4-2 (Code
to Name) and their  la lest supplements. The date of revision and the date o[ the supplemcnts used appear :r t  thf  b() ik)rrr  oi  each page. Alpha
bct ical  codes have been arbi trar i ly asslgned to suppl jcrs not rppearing in the H4 Handbooks.

t T :  
M . n u i a c t u r e r  A d d r e s Code

N o .
M a n u f a a t u r e r  A d d r c s s t i : ] "  

t l ranuircturfr  Actdr(,s

0 0 0 0 0  l l .  S .  A  C o m m o n .  A n y  s u p p l i e r  o f  l t .  S .
0 0 1 3 6  M c C o j '  E l e . t r o n r c s .  . M o u n t  H o l t y  S ! . r n e s .  p a
0 0 2 1 3  S l g e  E l c c t r o n r c s  C o r p  R o c h e s t e r .  N _  y
0 0 2 8 1  C e n c o ,  I n c .  .  D a n i e l s o n , C o n n .
0 0 3 3 4  l l u n i d i a l  C o l t o n .  C a l i i .
0 0 3 4 8  M i c t r o n .  C o .  .  I n c .  .  .  V a l l e y  S t . e a m ,  N .  y .
0 0 3 ? 3  C 4 r l o c k  I n c .  . C h e r r y  l t i l l .  N . . t .
0 0 6 5 6  A e r o v o x  C o r p .  .  .  N e *  B c d f o r d . M a s s .
0 0 ? 7 9  A m p .  l n c .  H a r r j s b u r g .  p a .
0 0 ? 8 1  A i r c r a f t  R a c l j o  C o r p . .  .  .  B ( ) o n t ( ) n .  N . , l .
0 0 8 0 9  C r o v e n .  l . t d .  .  .  W h i t b \ ' .  O n r a r r o .  C a M d !
0 0 8 1  5  \ ( ) r t h c r n  E n g i D e e r i n g

l . r b o r a t o r i c s  ,  l n c .  .  l l u r l i n g l o n .  W i s .
0 0 l J ' l l  S a n i t r n r r  E l e . t r i (  C o

P i . k e n s  i f l v .  . p r c k e n s .  S .  C
0 0 l J { i 6  G ) c  E n g i n e e r ) n L  C o .  . C i r ) - '  o i  I n d u s t r v .  C a L
0 0 8 9 1  C f , r i  E .  I l o l m . r s  C o r p .  .  L o s  A n g e l e s .  C a l .
0 0 9 2 9  M r c r o l a b  l n (  .  .  .  L i v i n q s t l ) n .  N . . J  .
0 1 0 0 2  G { ' h ( ' r a l  E l e c t r i c  C r ) .  ,

[ i r p a c ] t o r  D e p t  .  .  H u d s o n  F a l l s .  \ .  y .
0 1 0 0 9  A l d c n  P r o d u c t s  C o  . B r { x k t o n . M a s s .
0 1 1 2 1  A l l c n  B r a d l e !  C l o  .  M i l N a u k e e . W i s
0 1 2 5 5  L i t t ( ) n  I n d u s t r i c s .  I n c  R c \ ' . , r l v  H l 1 l s .  C a l .
O 1 2 P 1  T R U  : ,  n r ' ,  . n d L r .  r ,  r s . l n -  t  r . n o r t ,  .  C . t .
0 1 2 9 .  I . L -  l n s r r L , -  ,  r . t i .  I n ,

' f r i l n s i s t o r  
P r o d u c t s  D i ! .  .  D a l l r s ,  T c u s

0 1 3 4 9  f h c  , A . l l i a n c c  M f g  C o  .  A l l i i r n c e .  O h i 0
0 1 5 3 t 1  S m r l l  P r r t s  I n . .  L { ) s  A n g e l c s .  C i 1 l .
0 1 5 8 !  P r | l l l r  l l f l t l \ s ,  I n c .  \ j t n  N u y s .  C a l .
0 l ' - n  , , . . r . . , . r  " l  B r  . .  S , r (  {  .  \ ,  . \  \  r \ ,  \  \
0 1 9 3 0  A n r ( , r o . k  (  o r p .  .  I i o ( . k f o r d .  l l l
0 1 9 € 0  I ) u l \ .  l j l ) s r n {  ( , r r i l {  C o  S } n r d  C L r r e .  C } l .
0 2 1 1 . 1  f f . f i , x ( u i r r . ( o r p .  o f

A n r ( ' r i ( r  S a u g c r t i c s .  N  Y .
i l 2 1 1 t :  \ \ l ' , 1 , , r . k S r { n r l s  I n c  . l , o n i r B r e n c h .  \  J .
0 2 2 8 0  ( ,  l (  I i r b l x r r  - r r d  P L a s t i c s  I n c  . S u n n v v a l e .  C a l .
0 2 { } { l  . 1 I r l ) h t . n o l - B o r {  E l f c t r o n l r s

a - L , r p  B r o a d v r e u .  I l l .
0 2 ? 3 )  I l - L d i , ,  C t , r l i  o 1  A n r c r l ( ! . S e n l i

: . r .  r  L : . I 1 4 { L l - r t :
I ) i v r - . r , , n  S ( n r . r !  i l l c  .  N  , J .

0 2 ? 1 1  \ , , ( . r L r n |  C ,  , , l  A n r e r r . e .
I n (  O l d  g r v b r ( j o k .  C o l ) n .

0 2 i ? i  l l . , p k l n s  [ i n ! r n . e r r n { C . ]  S a n  F ( , r n l n d o .  C a l .
0 2 i l j 5  H u d - q f , i l  T , ) ! 1  (  D r c  \ f n x r k . N . . l  .
0 3 2 9 6  \ \ ' l o n M o l d r j r g C t ) r p  S ) ) r r n L l i . l d . \ . , J .
0 3 i 0 l l  ( l  F l  S f n r ) (  L ) n d u {  t o r  P r o d .

l ) e p l  . S l r a c L s c .  N  Y
0 3 ? 0 5  A p ( , \  \ l ! (  h r n .  I  T , r ,  I  C f .  . D a r l r ) n . O h j o
0 3 ? 9 ?  E l d c m r  C - o r p .  C o m p t { r n .  C a t i l .
0 3 t i 1 l l  P r r k ( , r  S e a l  C , , .  .  .  l . r s  A n L ( , t . s .  C i r l
0 3 8 ? ?  l  r f , n s i i r o n  L l e (  t r ) c  C r ) r p .  W r k r f j {  l d .  : ! I e s s .
0 3 8 r j E  I r v r , ) i i l n ) l l . s r s t ( j r C o . .

I i l (  . C . d i r  K n r ) t l s .  N  j

I ) r (  k . r r d  C  .  I , i r l i )  , \ 1 t , , .  C r l
0 { r l : l  S ' , l r r I r r  E l a c l r l {  I ) r r x l u c t s .

\ 1 t (  r o r l L ! f  l ) f r  i . e  D l r .  \ l o u f t . t i l t  V r c (  .  C . r l
0 . 1 i : 1 . 1  l ) . r k , ) t . r  l l n c r  I r (  C u l ! . r  C  r t \  .  a r l
l - 1 . 1 1 1 . 1  1 1 1 ) t , , r L , 1 r  l n .  S . n t i r  I n d u . t . , r

l ) r , { i  l ) r v  l ) h , ) ( , l r r  A r r r , r i i r
0 1 i 3 2  F r l ( r , r n  C  j .  . l n ( . .  I i s u , r l

l l r !  C u l r f r  ( l r t \ ' ,  C . r l
0 1 1 1 3  A r l r j n r s t r c  ! l l . ( t r ) {  C .  N , ) r l h i r k f .  I 1 l .
l l , 1 ] l l i r  S c q r , I . r  \ l  r r r  ( ' , ,  I l r . d r | r , d  (  r r r .  (  . r l
0 t l l 1  1  I r r . {  r s r ( i r r  ( ' ( j r l  S p r I r g  C , ,  L l  \ 1 , ) l l I  C . r l
0 1 8 ? 0  |  \ 1  \ f '  1 , , r  ( ' i , n r l ) . | t v  \ \ ' r ' \ r (  l I , s t r  r  I l l _
0 , 1 3 1 !  ( , ' n r 1 1 , , n 1 . 1 1  \ ' I j g .  S r  r \  r r I

(  r ,  \ l  l l r i d ! , , . i . { f r .  \ l f , \ s .
0 5 0 0 { l  T . \ ,  1 l i ( , l i r  ( ' { , n l . r !  I ) l r s t r \  r .

I
0 5 2 ? ;  \ 1 . : t r n ! h t , L i s (  l : 1 . (  i r r r  C , , r l

- \ r ' n r r {  , n d L r r  l , , r  I t r ' p t

0 0 0 1 5 , 4 9
R . v i s c d  \ 1 . 1 v . 1 9 ; f

( 1 3 { l 5 l  S r n q c r  C , , .  D i . ' h l  I ) i !

F t n ( l f r n r  F L f , n t .

i 1 . 1 0 0 !  A r r  r t r .  l l x r r  . r n d  H . r e n r a r r

E L c (  I  C l ( ,

l n l l  f , r  .  (  r l
r n r r  \ r .  ,  f L  r  L  l r .

' 4 l l ' ,  
E  \ \ \ - r L

l 2 l 2  l l .  r l  n . \  r - .  .  r  A - r ' \ .  >
0 . i 3 i 1  I r r { ' ( . r s i , ) n  p r p . r  T L i b r  C 1 ' .
n r l  I  I ' r  . \ .  D . .  I  L . r : L

S u m c r !  i l l c .  L 1

i l r r t l o r d .  C l o n n

L r n i x . r t r r l l r , .  \  i

G r { , . t 1  \ f  c k .  N .  Y
.  L i ) s  A n g e l . s -  C r l .

Y l r t l r  B c u r h  S  ( '

U  h {  ( ' l l n s _  I I L

L , , s  A r { r , 1 ,  : .  C . r l

\ ' , , ! i l r r $ , , , { 1 .  P f ,

0 5 3 4 ?  U l t r o n i x .  I n c .
0 5 3 9 ?  U n i o n  C a r b i n e  C o r p . . E l e c t .

l l ' r
0 5 5 1 4  V j k i n g  l n d .  I n c .
0 5 5 9 3  I ,  n r p  E l . . l r L - P l a s ! r c s  I n c .
0 5 6 1 6  C o s n o  P l a s t i c  ( c r  o  E l s c t r t c a r

Sl '"  '
0 5 6 2 4  B J r i "  r  C , l m J n  C l
0 5 ? 2 8  T i f f e n  O p t i c a l  C o .

.  R o s l y n  H e i g h t s ,  l , o n c  l s i a n d ,  N .  y
0 5 7 2 9  M e t r o - T c l  C o r p  .  W c s r b u r \ ' . N  Y
0 5 ? 8 3  S t c w a r t  F l n g i n e e r i n g  C o .  .  S a n t a  C r u z .  C r l
0 5 8 2 0  W a k e f i e l d  E n q j n e e r r n g  I n c  . W a k e f i . r l c l .  l u a s s
0 t i 0 0 4  B a s s r c k  C 0 .  .  D i \ .  o f  S t e w a r r

W a r n c r  C ( i r p  B r i d g e p o r i .  C o n n
0 6 0 9 0  l i a v . h e m  C , ) r p .  R e d w o ( x l  C i t y .  C a l
0 6 1 ? 5  B r u s c h  . r n d  L { ) m b  O p t i c a l

.  . S a n  M a t e o .  C a l

.  . N e w  Y o r k .  N .  Y
Canoga Park. CaI

.  . S u n n l r a l c ,  C a l

C l e v e l a n d .  O h r (
.  R o c k f o r d ,  I 1 l

.  l l o c h e s t . ' r  .  N .  Y

C l h i c a g o .  I l l

a r c

N e t r  R o c h c l l e .  \ .  Y

C o .
0 6 4 0 2  E  T .  A  P r o d u c t s  C o  o f

A m e r i c a
0 6 5 4 0  A m a t o m  E l e c t r o n r c  H a r d

( l i ) .  .  I n .

0 6 5 5 5  B e r : c l e  E l l c e l  l n s i r u m c l

(  l  r r p

1 0 . 1  I  1  f r  
' 1  

f , I .  I r i r ,

1 0 1 i . 1 6  ( . L r l ) , , r ! r t d r r r

C o  I r .  P c n a c o o k .  N .  f i .
0 6 6 6 6  C r . n t ' r a l  I ) c v i . e s  C o .  .  I n c .  .  l n d r a n a p o l i s .  l n d
0 6 ? 5 1  C o n l D r ) n c n t s  l n c  .  A r r z .  D r v  P h o e n r x .  A r t z o n a
0 6 8 1 2  T o r r i n L t ( r n  l \ ' l f $ .  C o .  . W e s t  l l i r  V a n  \ u ! s ,  C a l
0 6 9 8 0  \ ' a r r a n  A s s o c  E t n 1 a .  D i v .  S a n  C a r l o s .  C a l .
0 7 0 8 8  K . l v l n  E l c c t r t c  C o .  \ ' . t n  \ u v s .  C l a l .
0 ? 1 2 6  L l j ( r t r r i l  C r  P a s f , d c n a .  C r l
0 7 1 3 ?  T r ] i l s l s t r ) r  E l e c t r r i l c s

a l o r l ) .  .  M i n n c a p . r l i s .  M i n i l
0 ? l 3 B  W e s t r n q h O u s e  E l r c t r r c

C o r p  . E l e . t r o n r ( ' I u b f  D i r '  .  .  E l m r r a .  N  Y
0 7 1 4 9  F r l N o h m  C o r p .  N f r  Y , r r k .  \  \ ' .
0 ? 2 3 3  C r n c h  G r a p h r k  C , ) .  C i t \  o l  I n c l u s t r l ,  C a l .
0 ? 2 5 6  S i l r c o n  l  r a r s i s t ( ) r  C . r r p .  C r r l (  p h c . .  N  Y .
0 ? 2 6 1  A r n l , t  C o r l ) . .  C l r l v r  r  C r r v .  C i r i
0 ? 2 6 3  [ r r r c h r l d  C f , m e r a  (  ] n s t  C r ) r p .  .

S c n r r {  o r r c i u (  r ( ) r  f ) i !  .  l \ ' 1 r } u n l J l n  I  i I n  .  C r L
0 ? 3 2 2  M r n n e s i ) u  t l u b b e r  C o  .  l u r n n c a f o h s .  M r | n
0 7 3 8 7  B r r l c h e r  C o r l ) .  T h c  M f n t f r f ] -  P r r k .  C r l .
0 7 1 9 7  : \ l \  r n r .  F l .  .  I ' r , n  I  r ,

t r I t  V i . u  O p e r r t i o n s  M o u n t e i n  V r { . u .  C a l .
0 ? 7 0 0  T e (  h n i ( i l  W t r c  P r o d u c t s

I n c  a l r a n f o r d .  \ "  . l
0 ? 8 2 9  B r x l r n r  E l f c l .  C o .  C h r . . r q . ) .  I l l
0 ? 9 1 0  C ( i n t l n e n u l  D f v t c c  C o r p . .  f i r t r t h o r n . ,  C a L .
0 i 1 . ) l  R " r ' ,  '  \ 1 1 -  .  . .  i , n i l -

c r ) n d u c l o r  I ) l !  .  M o u n u r n  V i r . t r ' .  C a l
0 ; r q n  H ,  \ 1 ,  t .  P r  " . r 1 . t  L  .

\ r , $  l f 1 5 r f  l ) r y r s i , ) n  R o c k a s : r ! .  N . J .
0 8 1 1 5  l - .  S  ! i n { r n . . r r | g  C o  L o s  A n g e l e s .  C a ] .
0 8 2 8 !  I l l r o n .  D o l b . , r t  C r ) .  P , r m o n a .  C a 1 .
0 6 3 c  B . r i - - L . , r r ' r \ | .

.  \ r a { a r a  F a l l s ,  O n r a r l i . C a n t d r
l l u i 2 . 1  D . u t s r h  F a s t c n . r  C o r p  L o s  A n { . I . s .  C a l .
0 8 6 1 1 4  R r i s t i ) l  C l r )  I h .  W a t r - r b u r \ ' ,  C o n i r
0 U ? l ?  S l o a n  C , r n r p r n r  S u n  V a l l e ! ,  C f , l .
n 6 : l !  l t  f  r ' : r , . . r  E l r ' -

P h o . n r \  I l i r  P h ( ) c n 1 r .  A r r z | n a
0 8 7 2 7  \ i t i r n a l  R f , d i .  I  . r l )  l n ( .  P x r a m u s .  \ . . L
0 6 7 9 2  C I I S  F l l f c t r r ) n r (  s  S {  n r r o i l d u (  t o r

O p . r r l r . J r s . D r I r {  C B - s  l n c  L , ) s r  1 1 .  N l a s s .
0 g i l O l l  C l c n . r . r l  E l r ' (  t r r {  C  I

l \ ' l l n r . r l u r {  L - r n r p  I ) . p t  C I f \ , c l i n d  O h i r ,
0 8 9 8 4  M . l - R r r n  I n d l r n a p o l r s .  I n d
0 9 0 2 { i  l l . r l r r  I r k  l i . L x \ s  I ) r !  C 1 ) s t . r  l u c s a .  C r l
( r 9 0 9 1  t l r r  t r l , i l r (  g r {  t , , s u r f s  I n ( . .  1 , , , s  . \ n ! { ' 1 . s .  C d l r l
0 9 1 3 . 1  1 r ' w L :  C . r l r r r t , i r  ( 1 ,  H r , l s t r n .  T . u s
0 9 1 1 3  T '  i  h  I n d  l n ( .  A t , ) h n \

E 1 ' , (  1  B u r b . { n k .  C J i
0 9 2 5 0  F i l f . t r i ,  A s s . n r b l r . s .  I n (  .  C h i r . r L o .  I l l
0 9 : l ; i i  (  f ,  K ( ' ) : i r l ) r ) n e i l r s I n ( . .  N f \ i t o n .  M . r s s
0 9 1 0 9  N l . L l l I r r  I l a l t t r v  C r ,  , , 1

C . l j r r d r .  l . l d  T r i r o n l { j  .  O n t . t r r o .  (  } n } d r
1 : ) ! ? 9 ;  P { r ) n s ! i r r n ) . r  t L L r r , ' i r r l x r n  f l r i t I r  l j ( . r { | t s .  p ( n r ) .
1 l ! { 1 2 2  l l u f n d \  C L , f l )  .  \ ( i r u  r l k .  C l , ) n r
l  t l l  I  q  G r r r r  r e l  T r . r n s i s t ( i r  W f  s l f  r n

l - ( , s  A n s f l . s  a  J l

R c r k f l f \  .  L ' x l

\ r . r g a r r  F f , l l s .  \  \

1  1 2 3 6  C ' I  S  o f  L l r r n { r  .  I n c .  .  I l . r n e .  t n . i
1  1 2 3 ?  C h r c a s r '  l e l e p h o n .  o I

C e l i i ( ) r n l r .  l n c  S ( ) .  P f , s J d o n a .  C a l .
1 1 2 4 2  l l a v  S t l r t r ,  E l c ( ' l r o n i c s  C o r p  .  .  .  w a l t h J n r .  I \ l a s s
1  1 3 1 2  T e l c c i r n e  I n c  .  M r . . o w a v c

D i !  P r l o  A I t i )  .  C r l
1 1 : 1 1 4  N a t r o r E l  S e a l  D r ) t r n . y .  C r l .
1 1 4 5 3  P r c ( r s r o n  C r i n n f r t o r  C l o r p .  . l a m l i r a .  N  y
1  1  5 3 4  D u n c t n  F ; l . . t r o n r (  s  l n c .  C i ) s t a  M . s r .  C a l .
l l ? 1 1  G r n e r r l  I n s l r u n r c n l  C o r p

S (  o l i c ( ) n c i l r l l ) r  I ) t r r s r ( , n  P r o d u a t s
G r ( ) u P

1  1  ? 1  ?  I n r p t , r r r l  l l l . r ' t r 0 I u c .  I n (
I  1 8 ? 0  M e L . r L s .  i n r
l 2  l i C  I .  . l r  r '  l l  . r . ,  l l . , r . ' i t ,  '
l 2 3 L i 1  C r o \ ' f  N l i : r .  C l ' i  h (
1 2 5 ? 4  G u l l ( i n  I r d  I n (  .  . ] ) x t . !  S \ s t f r

.  \ . $  r r k .  \  , J .
B u f n r  | i r k .  C x l .

P e l ( r  A l t o .  C r l
C l n r d c n .  N  . J .

S h i d ]  C r o ! e .  P a .

I ) i v  A l l ) u q u e r q u f .  N .  N I .
1 2 1 9 1  C l . l r ( i s t r l  M l r  C , r  D o l c r ,  N  I j .
1 2 ? 2 8  E L D ) f , r  l  i l t . r  C ' ) r l )  w .  H f , r e n .  C ' o n n .
1 2 8 5 9  \ r t ) l ! , n  E t t  (  t r r .  ( - r )  L t d  T l ) k \ r , .  . t a p a n

l 2 B U l  ] \ l f t t , \  E l { ,  l | i n r (  s  C ' o r p  C l . r r k  \  . t  .
1 2 { l : j 0  I ) r l t . t  S r n u ( r r d u { r . r  l n .  \ { , I p . r l  I ] r . r ( h ,  C ] l
1 2 9 : , 1  D l r k s , , r  l l l e c t . o n r {  - r  C { ) r p  S {  r ) t t s c l r l ( , .  A n z o n e
1 3 0 1 9  A r r r  r ,  S u l ) l ) l \  |  |  I r ( .  W l t (  h l t . r .  K . l n s r s

l l l [ ] { l l  W r L | f  P r , i r r  t s  D { , 1 r , ) r r .  t \ J r c h .

1 : 1 1 0 3  l l r l  r n r l ) 1 ] , , \  I ) f , l l i s .  T { ' L ! s
1 3 3 2 i  S l l r L l l  I ) ( , !  r (  r s  1 1 {  T r p p f , t .  N  Y
1 3 3 i l a  T ( . 1 | i u n k { , f  C n r l ) H  . H d n o ! f r . C i , r n r d n r
l J . . \ 1 , ' , $ r ' , n r \ |

I ) . t (  r l r (  l r ( l u s t r l l  s . l r \ ( .  K r r s r s  C i t v .  K r n s a s
l 4 t l 1 l 1 l  S t , n r  I ( , . 1 :  \ r , \ i l r u r \  P u r k .  ( . r 1 .

1 . 1 1 1 1 3  C r l r l  I t | s r - ! t o .  C f r p  - i . ! n l r  l ! ' 1 r ) | r ( x .  ( ' f , I

1 4 2 9 8  A n r e r t c a n  ( l  ) l r r p l r n r . . t s .  l n .  ( - , , i ) s h , , h l , (  ! i ( , n .  P f , .

1 1 1 3 3  I T T  S r . n r i (  ) n d ! (  i . r .  i L  I l l r  , , 1

I n t  T r , l r , l ) h , ) n f  . 1 n d  T . i . ! r r p h
(  r ) r l ) ( , r r l r '  \ l ( , s r  ] ) r L n r  B r , i r ( h .  F ] . r .

1 , 1 . 1 9 3  I l c { l ( ' [  l ' f , ( k f , r d  (  n ] p t r !  L , , r . l . r i d .  C , , i o
1 1 l l i i  ( l I r r r o i l  I l i r l ) l r 1  |  l l L f (  l r r r  (  '  r p  \ f t r . r r k .  N  l
f , i { j i 1  C ' , r r n i n !  C l l r s s  W ,  r k s  L o r r | I ! .  \  \ '

1 1 i 5 2  E L t r t r , ( l l i l x , l n r  S a n ( ] a b r r e l . ( l r l

1 1 9 t i 0  \ l ) i l r . L n r s  l 1 l {  C t ,  : i r n , l r s ( , ,  C r L
1 5 1 U ( i  l l r f  S p h r r !  C , ,  . I i l (  L i t t l e  F f , l l - e  N . t

1 i 2 0 3  W { , l r s r (  r  l l l f (  r |  r r c s  ( l o  \ ( , u  Y . r k .  \  Y
1 5 2 8 1  S ( r , r j u c s  C  r i )  \ , ) r t h r r d ! { , . C a l .

1 5 2 9 1  A . i r r s u l ) 1 .  F , i s ! n l t  C , r .  N  t i o l l \ s , r t i d .  C . r l
I 5 5 : r t l  \ 1 r c r r ) r  F l l c . t r , j n r . s  l l a r d f n  C i t ! . L o n s l s l l l { 1 . ) i  Y
1 5 5 € 1 6  A n r p | r l r t ,  i n s t  C l ) r p  l - ! ) r b r o o k .  \  \ '
1 5 6 3 1  C r b l (  l f r , n r (  s  C ( i s l . r  \ { r  s . r .  C r l
1  5 ? ? 2  

' f \  
f n t r t , t I  C . , n t u . !  C r ) r l

S p r r i l q  C ,  S a n r t  C l a r r .  ( ' a 1 .

i 5 8 0 1  F a r r r f , l  E l f . l .  l n c  F r r n t r n * h u n .  M f , s s

1 5 E 1 8  A n r f l ( , )  I r r .  l t { n u n t r r r  | i r - s .  ( ' : 1 1 .

I  t l 0 : l  ?  S l ) n r r f  P i r . .  \ 1 i (  i r  ( l o  .  S p r u (  { ,  P r n ( ,  .  \ .  C
I t i l ? 9  O n r r r  S t ) i  (  l r . r  l r ) (  l L t r ' ) l l .  I l l

1 0 3 5 2  C , i n r p ! l '  r  l ) r , d t  (  , , r p  I  r d r .  \  . '

1 6 1 3 t  E l {  r  r r , , r ( j  ( , ,  I  n r : j r .  \  . l

1 6 5 8 5  U l , o t s  A r r (  r . r l r  \ , i r  C . r p  l r a s f , d { ' n r .  ( l r L

1 t t P . 1 . 1 , ,  l .  t ]  f r  l r . .

I ) f  I L r r  l \ l . ' i r . r  I ) r r  i l r o , k L \ n .  N  Y

1 6 l i l l  D r l r ,  R . L ( l i l l ) , !  , , l C  N I  C o r l j  K , , k , n r )  I n d .
1 ? 1 0 9  T h | r n : r n r  t : r  s  I r r r  C . r n l ) L r  I r . r r k . ( ' . r 1 .

1  ? 1 i 4  T r . r r | r  ( i o r r p . L n r  N ' t , , L , n t f , l r i  \  r r . !  C . r L
I  ? l ?  j  I l . ! r n l i n  U { , t f , I  P | n h (  t s  C , , r p  i k r , ) n .  O h i o
I  l j . l : r  A r { s l  f , , h n r  l , r r ' (  I f r  \ t  } j r j l  l \ \ \  r x , d  .  (  f , l

l i 8 5 f  S r L r r r  r r r  l r r |  S \ r r r l v r . i l f . ( - . r l

I  ? l l l 0  \ 1 r  C r . L . i  - l l d i s r ' r  (  ,  N ' 1 . r n ( h f s t f r .  l {  } l

1 1 1 0 1 2  I )  r t I r  D r s r ! r )  I ) . r . r l r {  I n ( .  P a l .  A l l , , . C i r l

l B 0 B 3  (  l r v r l ( ' ( - . f l )  S ( ' n ) i ( ' r n d r ( t r r r  I l r r  I ) i r l ( ,  A L l o  a i r l

1 i l l ] 2 . l  S r u r r l t r r  s  (  , , r 1 r  S u n n \ \ . r L r  ( l . r l

1 8 4 1 { l  l ' !  C . r r  \ 1 1 {  C r  l i l (  H ( r l l r s r , r n .  } ' l . r s s

I 8 1 l j { i  T R \ l  E l ( . (  t  I  r , m p  D r !  I l e s  l r L . r i l r | s  I I I

1 8 5 6 5  ( h o r r r c r r (  s  P l r r r r f r l l . .  \ I . r s i

1 l ; 8 1 1  (  ! r l i s  I n 5 l r u n ) r n r . l J !  \ 1 1  K r s c l r .  N  Y

1 8 f l l 2  \  r s h . r \  I r s l r L r n r (  l l s  I n (  1 \ 1 r L ! . r | .  P . r

1 l l 1 l i 3  F . .  l .  I ) ! | ,  t l  r l n d  (  ) .  .  I | r . .  \ \  r L n u r , r t L , l .  D o L .

l l i l l 1  l ) r r r . l j r r  \ l l !  ( , ,  \ I t l n . r u ^ { u . \ \ l s

1 ! 3 1 : )  T l ] { '  I } . r ( l r \  (  r  r } r  .  N ] ! r L r t L o l  d
( , , r l r l i l  I ) r \  T f l | r b l , r 1 ) .  \  I

1 l i r 0 1 )  T \  r r r . i s , \  f ( l r s ' , J r  I n d r i s i r r { . s .

I ) r  I  I  \ 1 r  c f  . r r i  -  f l d r s l r r  W f  s t  O r . l n g .  ,  \  L

l  l l - i  3 l l  ( l  r r l  r . t  8 r  l . [ i  r  n  Par  k  (  r  l  .

i l i ! ( l l n i ' ) k  S r I l ) l (  n f r ) l s
- 1  I ) r l ( , d . l r r L i . r r ' ,  1 9 ? 0
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C . ( l (
\ , )  M a n u f l c t u r c r  A d d r c s s ] \ ' l l nu fJc tu rc r  A . ld r . ' ss

C , ) d (
N t , M a n u t r c t u r r , r  A d d r e s s

{ l 4 l l ? 0  S r r k r  s  l . r r r i f , l .  l | (  B I l j r n r r r r s r . , n .  l n . l
1 1 5 . 1 5 {  I l , r  j r t , j n  1 1 ' , 1 ( l r r l t  (  , n r l ) . r n !  . 8 , [ ) n t . ) n .  N  . 1 .
8 l ) 4 ? l  A .  l l  8 , , , . ( i  C , ,  S a n  F r . ! n (  i s r . ' ) .  C f , l
8 r 4 1 4  l i  l l l  I J r r ( . r n ) , | t |  d  C r , .  S u n  t - r f , n ( . r s ( , ) .  c e t .
3 5 a f i 0  K ( i i l r  ( i  K , , r d s .  I n (  t f u n r d ( , n .  C r , n n .
8 5 9 1 1  S ( , i r n ) 1 ( , 5 s  I l ! l r b f r  C , )  .  C h r r a g ! .  I l l .
F { i l ? 4  [ . ] f i l r r  l l ( ' r r r n L  C : r )  l _ o s  A n L ( , I . s .  C e L l l .
8 1 , 1 9 1  (  l t l t / ) n  I ) r ( ' . . l s i r ) n  P r r ) d L r (  r s  C L ) .  .  I n { .

Br5?e p.,, , , i , , , ,  Ruln,rr prodr.rs . , i ,1]t '  i j l i ; l ] l ; l  , i1,,
8 ( l C l l 4  1 i l . l r , )  C ' r ) r p  , ) f  A n r e r i (  a .  E l r (  r r l ) n i (  C , , n r t ) .

\  D { , ! r ( f s  l ) r ! i s i i ) n  l l r r r i s , ) ' r .  t i . J' d t ) \ 2 P ,  S ( . r s t r r ) n r  l \ ' 1 l l r .  C , r  ( l l . . r r c l . r l . .  C . r l
3 i 0 : 1 1  1 \ l . r r r . , )  ] r ) ( l L r s i r r ( . s  A J r i ! ) r r i n r .  a t r l .
1 1 2 1 { )  I ) l i l l ( , ,  ( l , , r l ) l ) r I l t , l r  1 l , x r ) s d f , l c  I ) ! r i s i . n i

i , i t t  ' ,1 . '

i ii l l,-l

H N 2 2 O

8 8 { i ! f l

r f ) 2  J  1

8  1) .1  ? :

1r 9.1?3
l J 9 6 i i i
9 0 0 J 0
9 0 1  ? 9

{ 1 0 ] ] 1  i

1 l ( r ? r l r j
1 l r ) r r  1 { r
! l l i , l

\ \ {  s l r  f r  F r l r r ' , u s  C l t s s  I r , i d u c t

. S r

\ . I t r  \ \ ' . r 1 , , r s  a  l l , , r i , r s  I r r r ' .  S t
' f , , r  

I r  l \ 1 1 . r  ( 1 .  r j J .

L . r n s d r L . .  P !

F r r i r  L S (  ! .  C . r l

F r e r r r  r s r  o .  (  . L l

i ) r o \  r d f n (  r '  I ?  I

R I i l f r r l L r , .  l l l
( l ' , f t )  .  ( h l ( . r { 1 , .  I l l

S r i l  F r . r n (  i s r ' 1 r .  C a l

.  S i r l f n r  l ) [

(  r : l l , , r  l l . r n r n r r  r  I r ,  .  .  I  i n ( . o l r .  I l i
t ; ' r l ( l - \ , 1 r r , , r ) . ! l  l ] J t t c r r f - - - .  l n ( .  .  .  S \  P a u l .  l \ 1 r I ) J r
( ; , r i t , r . r l  \ l r l l s .  l J ) ( .  .  .  I l u l l r L . .  \  \ '
C r . L v l [ r  ! ] 1 '  (  l | r (  ( . , ,  O x k ] f , i l r l .  C . r l
( ; .  F j .  l ) r s t r l l ) u 1 r n I  C l , , r p  S (  l ] r  | (  I  l t r d \ .  \  \
S  | r r a r t \  ( , r  I ) 1 . 1 r ' ) t l  \ l r { . h
L  r i r l ( , d ' f f . L r s l r , r r t ( , r  C r ) .  C l | t . t r t o  I l l
I  r ) i l 1 . d  S l r ' ) ( ,  l \ 1 . ! r ' l u r ) {  r \ '  ( , o r p  l l f \  {  r l \  .  l U r s s
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ELECTRONIC

SALES & SERVICE OFFICES

ARIZONA
2336 E. [4agiol ia St.
Phoenir  85034
T e l :  ( 6 0 2 )  2 5 2 . 5 0 6 1
T W X : 9 1 0 - 9 5 1 . 1 3 3 0

5737 East Broadway
l u c s o n  8 5 7 1 6
T e l :  ( 6 0 2 )  2 9 8 - 2 3 1 3
I W X , 9 1 0 " 9 5 2 - 1 1 6 2

CALIFORNIA
1430 tast orangethorpe Ave
Ful lerton 92631
T e l ,  ( 7 1 4 )  8 7 0 - 1 0 0 0

3939 Lankershlm Boulevard
North Hol lywood 91604
Iet' i2l3) 877-1282
I W X : 9 1 0 . 4 9 9 . 2 1 7 0

1 1 0 1  E h b a r c a d e r o  R o a d
Pato Atto 94303
T e l :  ( 4 1 5 )  3 2 7 . 6 5 0 0
T W X , 9 1 0 . 3 7 3 . 1 2 8 0

2220 Watt Ave.
Sacramento 95825
Tel:  ( ,416) 482-1463
T W X : 9 1 0 - 3 6 7 - 2 0 9 2

9606 Aero Drive
San l iego 92123
Iel: Qr4) 279-3200
r w x , 9 r 0 - 3 3 5 - 2 0 0 0

COLORADO
7965 East Prent ice
Englew00d 80110
Tel,  (303) 771'3455
T W X , 9 r 0 . 9 3 5 , 0 7 0 5

FLORIDA
P . 0 .  B o x  2 4 2 1 0
2 8 0 6  W .  o a k l a n d  P a r k  E l v d
Ft.  Lauderdale 33307
TeJ: (30s) 731-2020
T W X , 5 1 0 - 9 s 5 - 4 0 9 9

P . 0 .  B o x  1 3 9 1 0
6 1 7 7  L a k e  E l l e n o r  D r .
0 r l a n d o , 3 2 8 0 9
Tel,  (305) 859.2900
T W X : 8 1 0 . 8 5 0 - 0 1 1 3

GEORGIA
P.0. Box 28234
450 lnterstate North
Atlanta 30328
Tel:  (404) 436-6181
T W X , 8 1 0 . 7 6 6 - 4 8 9 0

I L L T N O t S
5500 Howard Street
skokie 60076
Tel,  (312) 677-0400
T W X : 9 1 0 . 2 2 3 - 3 6 1 3

I N D I A N A
3 8 3 9  M e a d o w s  D r i v e
Indianapot is 46205
T e l ,  ( 3 1 7 )  5 4 6 - 4 8 9 1
T W X : 8 1 0 , 3 4 r - 3 2 6 3

UNITED STATES
ALABAMA CONNECTICUT
P.O. gax 42A7 12 Lunar Drive
2003 Byrd Spring Road S.W. New Haven 06525
Huntsvi l le 35802 Tej,  (203) 389-6551
Tel,  (205) 881-4591 TwX, 710,465,2029
IWX: 810.726-2204

LOUISIANA
P.0. Box 856
1 9 4 2  W i l l i a m s  B o u l e v a r d
xenner 70062
T e l :  ( 5 0 4 )  7 2 1 - 6 2 0 1
T W X : 8 1 0 - 9 5 5 . 5 5 2 4

MARYLAND
6 7 0 7  W h i t e s t o n e  R o a d
B a l t i m o r e  2 1 2 0 7
Tel,  (301) 944-5400
T W X : 7 1 0 . 8 6 2 - 9 r 5 7

P . 0 .  B o x  1 6 4 8
2  C h o k e  C h e r r y  R o a d
Rockvi l le 20850
T e l :  ( 3 0 1 )  9 4 8 . 6 3 7 0
T W X , 7 1 0 , 8 2 8 , 9 6 8 4

MASSACHUSETTS
3 2  H a r t w e l l  A v e .
Lerington 02173
T e l : 1 6 i 7 )  8 6 1 - 8 9 6 0
T i l X : 7 1 0 , 3 2 6 . 6 9 0 4

M I C H I G A N
2 1 8 4 0  W e s t  N i f e  [ 4 i l e  R o a d
Southf ield 48075
T e l :  ( 3 1 3 )  3 5 3 - 9 1 0 0
T W X : 8 1 0 - 2 2 4 - 4 8 8 2

MINNESOTA
2459 lJniversi ty Avenue
S t ,  P a u l  5 5 1 1 4
Tel:  (6r2) 645-9461
T W X : 9 1 0 - 5 6 3 - 3 7 3 4

MrssouRl
11131 Colorado Ave.
Kansas Clty 64137
Tel:  (816) 763-8000
TWX 910-77r.2087

I48 Weldon Parkway
Maryland Heights 63043
T e l i  ( 3 r 4 1  5 6 7 - 1 4 5 5
T W X : 9 1 0 , 7 6 4 - 0 8 3 0

NEW JERSEY
W . 1 2 0  C e n t u r y  R o a d
Paramus 07652
Tel:  (201) 265-5000
T W X : 7 1 0 - 9 9 0 - 4 9 5 1

1 0 6 0  N .  X i n g s  H i g h w a y
Cherry Hi l l  08034
Tel,  (609) 667-4000
T W X : 7 1 0 - 8 9 2 - 4 9 4 5

N E W  M E X I C O
P.0. Box 8366
S t a t i o n  C
6 5 0 1  L o m a s  E o u l e v a r d  N . E
albuquerque 87108
T e l :  ( s 0 s )  2 6 5 - 3 7 1 3
T W X : 9 1 0 - 9 8 9 - 1 6 6 5

1 5 6  W y a t t  D r i v e
tas Cruces 8800I
Tel:  (505) 526,2485
T W X : 9 1 0 - 9 8 3 , 0 5 5 0

NEW YORK
1702 Central  Avenue
Albany 12205
Iel ,  (518) 869-8462
T W X , 7 1 0 - 4 4 1 - 8 2 7 0

1 2 1 9  C a m p v i l l e  R o a d
Endicott  r3760
Tel:  (607) 754-0050
T W X : 5 1 0 - 2 5 2 , 0 8 9 0

8 2  W a s h i n g t o n  S t r e e t
Poughkeepsie 12601
T e l :  ( 9 1 4 )  4 5 4 - 7 3 3 0
T W X : 5 1 0 - 2 4 8 , 0 0 1 2

3 9  S a g i n a w  0 r i v e
Rochestef 14623
T e l ,  ( 7 1 6 )  4 7 3 - 9 5 0 0
T W X : 5 1 0 - 2 5 3 - 5 9 8 1

5858 East [ .4ol loy Road
S y r a c u s e  1 3 2 1 1
T e l :  ( 3 1 5 )  4 5 4 . 2 4 8 6
T W X , 7 1 0 - 5 4 1 . 0 4 8 2

I Crossways Park West
Wmdbury 11797
T e l :  { 5 1 6 )  9 2 1 - 0 3 0 0
T W X : 5 1 0 - 2 2 3 - 0 8 1 1

NORTH CAROLINA
P . 0 . 8 o x  5 1 8 8
1923 North [ , la in Street
High Point 21262
Tel:  (919) 885-8101
T W X , 5 1 0 ' 9 2 6 - 1 5 1 6

o H t o
25575 Center Ridge Road
Clev€land 44145
Tel,  (21.6) 835-0300
T W X : 8 1 0 - 4 2 7 - 9 1 2 9

3460 South Dixie Drive
Dayton 45439
T e l ;  ( s r 3 )  2 9 8 - 0 3 s r
T W X : 8 1 0 - 4 5 9 - 1 9 2 5

1120 lVorse Road
Columbus 43229
T e l ,  ( 6 1 4 )  8 4 6 - 1 3 0 0

OKLAHOMA
2 9 1 9  U n i t e d  F o u n d e r s  B o u l e f a r d
0klahoma Ci ly 73112
Tel:  (40s) 848-2801
T W X , 9 1 0 . 8 3 0 - 6 8 6 2

OREGON
W e s t h i l l s  M a l l ,  S u i t e  1 5 8
4475 S. l4/ .  Schol ls Feruy Road
Porllard 91225
Tel:  (503) 292-9171
T W X : 9 1 0 - 4 6 4 - 6 1 0 3

PENNSYLVANIA
2500 lvoss Side Eoulevard
MonroeYi l le 15146
Iet: \412) 271-0724
T W X , 7 r 0 - 7 9 7 - 3 6 5 0

1021 8th Avenue
King of Prussia Industr ial  Park
King ot Prussia 19406
Tel,  (215) 265-7000
T W X : 5 1 0 . 6 6 0 - 2 6 7 0

RHODE ISLANO
8 7 3  W a t e r m a n  A v e .
East Providence 02914
Tel,  (401) 434-5535
T W X : 7 1 0 . 3 8 1 - 7 5 7 3

+ T E N N  E S S E E
M e m p h  i s
Iel  1901) 274. j472

TEXAS
P . 0 .  B o x  1 2 7 0
201 E. Arapaho Rd,
Richardson 75080
T e i ,  ( 2 1 4 )  2 3 1 - 6 1 0 1
T W X : 9 1 0 - 8 6 7 - 4 7 2 3

P.0. Box 27409
6300 Westpark Drlve
S u i t e  1 0 0
Houstor 77027
Tel:  (713) 781-6000
T W X : 9 r 0 - 8 8 1 , 2 6 4 5

231 Bi i ly l t l tchel l  Road
San Intonlo 78226
Iel ,  (512) 434-4171
T W X : 9 1 0 . 8 7 1 - 1 1 7 0

UTAH
2890 South Main Street
Salt  Lake City 84115
Tel:  (801) 487.0715
T W X , 9 1 0 . 9 2 5 - 5 6 8 r

VERMONT
P.0. Bor 2287
Kennedy 0r lve
South Eurl lngton 05401
Tel:  (802) 658-4455
T W X : 5 1 0 - 2 9 9 - 0 0 2 5

V I R G I N I A
P . 0 .  B o x  6 5 1 4
2 1 1 1  S p e n c e r  R o a d
Richmond 23230
Tel,  (703) 285-3431
T W X , 7 1 0 - 9 s 6 - 0 1 5 7

WASHINGTON
4 3 3 . 1 0 8 t h  N . E .
Bel levue 98004
T e l ,  { 2 0 6 )  4 5 4 - 3 9 7 1
T W X : 9 1 0 . 4 4 3 - 2 3 0 3
.WEST VIRGINIA
Ciar lestor
Tel,  (304) 768-r232

FOR U.S. AREAS NOT
L I S T E O :
Contact th€ regional of f ice near.
e s t  y o u r  A t l a n t a ,  G e o r g i a  .  .  .
N o r t h  H o i l y w o o d ,  C a l j f o r n i a  .  .  ,
P a . a m u s ,  N e w  J e r s e y .  . .  S k o k i e ,
J l i i n o i s .  T h e i r  c o m p l e t e  a d -
d r e s s e s  a r e  l i s t e d  a b o v e .
'Servlce 0nly

CANADA
ALBERTA BRITISH COLUMBIA MANITOBA
HewletfPackard (Canada) Ltd. Hewlett .Packard {Canada) Ltd. Hewlett-Packard lCanadal Ltd
1 1 7 4 8  K i n g s w a y  A v e .  4 5 1 9  C a n a d a  W a y  5 1 3  C e n t u r y  S t .
Edmonton No.th Burnaby 2 Winnipeg
Iel ,  (403) 452-3670 lel ,  (604) 433-8213 Tel,  (204) 786-7581
TWX: 610-831-2431 TWX: 610-922-5059 TWX, 610-671'353I

NOVA SCOTIA
Hewiett-Packard (Canada) Ltd.
2 7 4 5  0 u t c h  V i l l a g e  R d .
S u i t e  2 0 6
Hal i tar
T e l r  ( 9 0 2 )  4 5 5 . 0 5 1 1
T W X : 6 1 0 - 2 7 1 . 4 4 8 2

ONTARIO
Hewlett-Packard (Canada) Ltd
I785 Woodward Dr.
ottawa 3
T e l ,  1 6 1 3 )  2 5 5 - 6 1 8 0 ,  2 5 5 . 6 5 3 0
T W X  6 1 0 - 5 6 2 - 1 9 5 2

Hewlett-Packard (Canada) Ltd
5 0  G a l a x y  B l v d .
Rexdale
T e l :  ( 4 1 6 )  6 7 7 - 9 6 1 1
T W X : 6 1 0 - 4 9 2 . 4 2 4 6

q u E E E C
Hewlett-Packard (Canada) Ltd.
2 7 5  H y m ! s  B o u l e v a r d
Pointe claire
T e l :  ( 5 1 4 )  6 9 7 . 4 2 3 2
rwx. 610-422.3022
T e l e x : 0 1 - 2 0 6 0 7

FOR CANADIAN AREAS NOI
L I S T E D T
Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Clalre, al
the complete address l isted
above.

CENTRAL AND SOUTH AMERICA
ARGENTINA CHILE ECUADOR NICARAGUA
Hevlett .Packard Argent ina H6ctor calcsgnl y cla,  Ltda. Laborator los de Radio. lngenier ia Roberto Te16n G.
S.A.C.e, l  Bustos, 1932-3ei pis;  Cal le Guayaqult  1246 Apartado postat 6E9
L a v a l l e  1 1 7 1  -  3 "  C a s l t l a  1 3 9 4 2  P o s t  o f f l c e  B o x  3 1 9 9  E d i f i c i o  T e r d n
!u9n9! A!rs!  Sant iaro oulto Managua
T e l ,  3 5 . 0 4 3 6 , - 3 5 - 0 6 2 7 , 3 5 . 0 4 3 1  1 g 1 . 4 2 - 3  9 6  T e l : 2 1 2 - 4 9 6 ; 2 1 9 . 1 8 5  T e l , 3 1 i 1 , 3 4 5 2
Ir lq*,  9y: lq0^9. ._- cabte, CAICAGN| san|ago cabte, HoRVATH euito cabre: RdTERAN tvanasua
CAbIC' HEWPACK ARG

B R A z I L
Hewlett .Packard Do Erasl l
L e . C  L t d a ,
R u a  F r e l  C a n e c a  1 1 1 9
S r o  P a u l o . 3 ,  S P
T e l r  2 8 8 . 7 1 1 1 ,  2 8 7 . 5 8 5 8
C a b l e r  H E W P A C K  S a o  P a ! t o

Hewlett .PackEfd Do Srasi l
Praca Dom Fel lc iano 78
Salas 806,/808
Porto AleSre
810 Grrnda do sul (Rs)-Brasi l
T e l , 2 5 - 8 4 7 0
Cable: HEWPACK Porto AteSre

H e w l e t t . P a c k a r d  D o  B r r s i l
| , e , C .  L t d a ,
Rua dt Mttr iz 29
Botrfogo 2C.02
Rlo d€ rrnl l ro,  CB
felt 246.4417 , 246-2919
C a b l e ,  H E W P A C K  R i o  d e  l a n e i r o

coLoMBtA
l n s t r u m e n t a c l o n
Henrik A. Langebaek & Xier S.A,
C a r r e r a  7  N 0 . 4 8 . 5 9
Apartado Aereo 6287
B o g o t a , 1  0 . 8 .
Tel!  45.78.06, 45.55.46
Cable, AARIS BoSota
lel6xi  44400lNSTC0

cosTA RrcA
L lc .  A l t redo Gs l leSos curd i rn
Aprrtado 10159
San ror6
Te l r  21 .E6.13
Cab lc ,  GALcUR San. los6

EL SALVAOOR
E l e c t r o n i c  A s s o a i a t e s
A p a r t a d o  P o s t a l  1 6 8 2
C e n t r o  C o m e r c i a l  c i g a n t e
San SalYador,  El  Salvador C.A.
Paseo Escalon 464940 Piso
feli 23.44.60, 23-32-37
C a b l e ,  € L E C A S

GUATEMALA
I P E S A
5a via 2-01, Zona 4
Guatrnal!  Cit

MEXICO
Hewlett .Packard tv lexicana, S A.
d e  c , v ,
622 Adolfo Prieto
C o l ,  d e l  V a l J e
N 4 e x l c o  1 2 , 0 , F .
Iel 543-4232i 523-7874
T e l e r , 0 1 7 - 7 4 - 5 0 7

PANAMA
E l e c t r d n i c o  B a l b o a ,  S . A .
P.0. Box 4929
A v e .  M a t u e l  E s p j n o s a  N o .  1 3 . 5 0
B l d g .  A l l n a
Panama Clty
T e l : 2 3 0 8 3 3
T e l e x r  3 4 8 1 0 0 3 ,  C u r u n d u ,
C a f a l  Z o n e
C a b l e :  E L E C T R o N  P a n a m a  C l t y

PARAGUAY
Z . T .  l v l e l a m e d  S . R . L .
0 i v i s i o n :  A p a r a t o s  y  E q u i p o s
M e d i c o s
S a l o n  d e  E x p o s i c i o n  y  E s c r i t o r i o
C h i l e  4 8 2
E d i f  ' c i o  V i c t o r i a - P t s n t a  E r j a
Asunclon, Paragury
fer 4.5069,4-6272
Cable, RAfu1EL

PERU
C o m p a i l a  E l e c t r o  t V e d i c a  S . A .
A v e .  E n r i q u e  C a n a u a l  3 1 2
S a n  l s i d r o
C a s i l l a  1 0 3 0
U n a
T e l : 2 2 - 3 9 0 0
C a b l e :  E L M E D  L i m a

PUERTO RICO
S a n  J u a n  E l e c t r o n i c s ,  I n c .
P , 0 .  B o x  5 1 6 7
Ponce de Leon 154
Pda. 3-PTA de Tierra
San Juan 00906
f el 1809) 725.3342, 7 22,3342
c a b l e :  S A T R 0 t \ t C S  s a n  J u a n
T e l e x ,  S A T R o N  3 4 5 0  3 3 2

U R U G U A Y
Pablo Ferrando S.A.
Conerclal  e Industr ial
Avenlda l tal la 2877
C a s i l l a  d e  C o r r e o  3 7 0
M0otoyldeo
T e l : 4 0 . 3 1 0 2
Cable, RA0lUl\4 Montevideo

VENEZUELA
HewletfPackard De Venezuela

Apartado 50933
Caracai' l€ l :  

71.88.05, 71.EE.69, 71.99.30
C a b l e r  H E W P A C K  C a r a c a s
T E I E X I  2 1 1 4 6  H E W P A C K

FOR AREAS NOT LISTED,

CONTACTT
H€wlett .Packard

INTERCONTINENTAL
3200 Hi l lv lew Ave.
Palo al to,  cal i fornta 94304
T e i ,  ( 4 1 5 )  4 9 3 . 1 5 0 1
T W X , 9 1 0 - 3 7 3 - 1 2 6 7
C a b l e r  H E W P A C K  P 6 l o  A l t o
Telex: 03+8300, 03+8493



EUROPE
AUSTRIA
H e w i e t t - P a c k a f d  c e s . m . b . H
lnnstrasse 23,/2
Postfach 45
A-1204 Vienna'lel (,0222) 33 66 06 to 09
c a b l e i  H E W P A K  V i e n n a
T e l e x :  7 5 9 2 3  h e w p a k  a

B E L G I U M
Hewlett-Packard Benelux
S . A . /  N .  V .
Avef,ue du Col.Vert ,  1
8 . 1 1 7 0  B r u s s e l s
Tel (a2) 72 22 4a
C a b l e r  P A L 0 B E N  B r u s s e t s
T e l e x ,  2 3  4 9 4

D E N M A R K
Hewlett-Packard A/S
Datavej 38
DK-3460 Eirkerod
T e I :  ( 0 1 )  8 1  6 6  4 0
C a b I e :  H E W P A C K  A S
T e l e x :  1 6 6 4 0  h p  a s

Hewlett .Packard A,/S
i 0tvet 9
DK-8600 SiU(eborg
Tel:  (06)-82-71-66
T e l e x r  1 6 6 4 0  h p  a s
cabte: l lEwPAcKAs

F I N L A N D
Hewlett-Packard 0y
E u l e v a r d i  2 6
P . 0 .  B o x  1 2 1 8 5
s F . 0 0 1 2 0  H e l s i n k i  1 2
T e l : 1 3 - 7 3 0
c a b l e ,  H E W P A c x 0 Y . H e l s i n k i
T e l e x :  1 7 - 1 5 6 3  h e l

FRANCE
HewletfPaclard France
Q u a r t i e r  d e  C o u r t a b o e u l
Eoite Postale No. 6
F 91 orsay
T e l ,  1 1 )  9 0 7  7 8  2 5
c a b l e ,  H E w P A c K  o r s a y
T e l e x , 6 0 0 4 8

Hewlett-Packard France
4  Q u a i  d e s  E t r o i t s
F'69 Lyon 5eme
T e l :  ( 7 8 )  4 2  6 3  4 5
C a b l e :  H E W P A C K  L y o n
T e l e x i  3 1 6 1 7

Hewlett-Packard France
2 9  r u e  d e  l a  G a r e
F-31 Slagnac
T e l :  ( 6 1 )  8 5  8 2  2 9
T e l e x : 5 1 9 5 7

G E R M A N  F E D E R A L
R E  P U  B  L I C
Hewlett-Packard Vertr iebs-cmbH
E e r l i n e r  S t r a s s e  1 1 7
Postfach 560 140
D - 6  N i e d e r - E s c h b a c h  F f m  5 6
T e l :  { 0 6 1 1 )  5 0 . 0 4 ' 1
cabler HEWPACKSA Frankf !r t
T e  e x :  4 1  3 2  4 9 . F R A

Hewlett-Packard Vertr iebs.Gmbf
H e r r e n b e r g e r s t . a s s e  1 1 0
D  7 0 3 0  B i i b l i n g e n ,  W i i r t t e m b e r g
T e l ,  ( 0 7 0 3 1 )  6 6  7 2  8 6 - 8 7
C a b l e :  H E P A K  B d b  i n g e n
T e  e x :  7 2  6 5  7 3 9  b b n

H e w l e t t ' P a c k a r d  V e r t r i e b s . C m b H
V o g e  s a n g e r  W e g  3 8
D-4 Di isseldorf
T e l ,  ( 0 2 1 1 )  6 3  8 0  3 1  3 5
T e l e x :  8 5 / 8 6  5 3 3  h p d d  d

Hewiett-Packard vertr iebs,cmbH
W e n d e n s t r . 2 3
D-2 Hamburg 1
T e l , 1 0 4 1 1 )  2 4  0 5  5 1 , / 5 2
C a b l e r  H E W P A C K S A  H a m b u r g
T e l e r : 2 1  5 3  3 2  h p h h  d

H e w l e t t - P a c k a r d  V e r t r i e b s . c m b H
U n t e r h a c h i n g e r  S t r a s s e  2 8
I S A R  C e n t e r
D - 8 0 1 2  0 t t o b r u n n
T e l :  ( 0 8 1 1 )  6 0  1 3  0 6 1 - 7
T e l e x r  5 2  4 9  8 5
c a b t e ,  H E w P A c K S A  l v r i i c h e n

(V'/est Berl in)
H e w l e t t - P a c k a r d  V e r t r i e b s - G m b H
W i l m e r s d o r t e r  S t r a s s e  1 1 3 / 1 1 4
0 . 1 0 0 0  B e r l i n  W . 1 2
T e l ,  i 0 3 1 1 )  3 1 3 7 0 4 6
T e l e x ,  1 8  3 4  0 5  h p b l n  d

GREECE
X o s t a s  K a r a y a n n i s
1 8 ,  E r m o u  S t r e { i t
Athens 126
I e l : 3 2 3 0 - 3 0 3
C a b l e :  R A K A R  A t h e n s
i e l e x :  2 1  5 9  6 2  r k a r  g r

I R E L A N O
HewJett .Packard Ltd.
224 Bath Road
S l o u g h ,  S L l  4  D S  B u c k s
T e l :  S l o ! g h  7 5 3 - 3 3 3 4 1
C a b l e ,  H E W P I E  s l o u g h
T e  e x r  8 4 4 1 3

ITALY
H e w l e t t - P a c k a r d  l t a l i a n a  S . p . A .
V i a  A m e r i g o  V e s p u c c i  2
1 . 2 0 1 2 4  M i l a n
T e l ,  ( 2 )  6 2 5 I  ( 1 0  l i n e s l
c a b l e ,  H E W P A c K I I  t \ 1 i l a n
Te ex: 32046

H e w l e t t - P a c k a r d  l t a l i a n a  S . p . A .
P l a z z a  [ / a r c o n i
1 . 0 0 1 4 4  R o m e ' E u r
T e t :  ( 6 )  5 9 1 2 5 4 1  5 ,  5 9 1 5 S 4 7
c a b t e r  H E W P A o K t T  R o m e
T e  e  x :  6 1 5 1 , i

H e v / l e t t - P a c k a r d  l t a l i a n a  S . p . A .
V i c c l o  P a s t o r i , 3
l-35100 Padova
T e l :  1 4 9 )  6 6  4 0  6 2
T e l e x r  3 2 0 4 6  v i a  M i l a n

H e w l € t t - P a c k a r d  l t a l i a n a  s . p . A .
V i a  C o l l i ,  2 4
l ' 1 0 1 2 9  T u r i n
T e  I  t 1 1 )  5 3  8 2  6 4
Telex, 32046 via lv l ; lan

L U X E M B U R G
H e w l e t f P a c k a r d  E e n e  u r
s . 4 . ,  N . V .
A v e n u e  d u  C 0 l . V e r t ,  1
B - 1 1 7 0  E . u s s e l s
Iet:  (03.02) 72 22 4a
C a b l e ;  P A L 0 E E N  8 r ! s s e i s
T e l e x r  2 3  4 9 4

NETHERLANDS
H e w l e t t - P a c k a r d  B e n e l u x ,  N , V .
W e e r d e s t e i n  1 1 7
P . 0 .  B o x  7 8 2 5
Amsterdam, Z 11
Iel :  A?0-42 77 77
C a b l e r  P A L o B E N  A m s t e r d a m
I e l e x r  1 3  2 1 6  h e p a  n l

NORWAY
H e w l e t t - P a c k a r d  N o r g e  A / S
B o x  1 4 9
N e s v e  e i  1 3
N - 1 3 4 4  H a s l u m
T e l :  ( 0 2 ) . 5 3  8 3  6 0
T e  e x :  1 6 6 2 1

PORTUGAL
T e l e c t r a - E m p r e s a  T e c n  c e  d e

E q u i p a m e n t o s
E l e c t r i c o s  S . a . r . l .
R u a  R o d f i g o  d a  F o n s e c a  1 0 3
P . 0 .  B o x  2 5 3 1
P  L i s b o n  1
r e l :  ( 1 9 1  6 8  6 0  7 2
c a b t e r  T E L E c T R A  L i s b o n
T e l e x r  1 5 9 8

S P A I N
H e l v  e t t - P a c k a r d  E s p a i o  a ,  S . A
J e r e r  N o  8
M a d r i d  1 6
T e :  4 5 8  2 6  0 0
T e l e r : 2 3 5 1 5  h p e

H e w i e l t - P a c k a r d  E s p a i o l a ,  S . A
[ 4 i l a n e s a d o  2 1 - 2 3
E . B a r c e l o n a  1 7
T e  / 3 r  2 0 3  6 2  0 0

SWEDEN
Hewlett 'Packard Sverige AB
Enighetsvegen 1-3
Fack
S - 1 6 1  2 0  E r o m m a  2 0
T e l : 1 0 8 )  9 8  1 2  5 0
C A b I E I  M E A S U R E M E N T S

S t o c k h o l m
T e l e x , 1 0 7 2 1

H e w l e t t - P a c k a r d  s v e r l g e  A B
H a g a k e . s g a t a n  9 C
S ' 4 3 1  4 1  M i t l n d a l
T e  t 0 3 1 . '  2 7  6 8  0 0  C l
T e l e x :  2 l  3 1 2  h p m i n d  s

SWITZERLAND
H e w i e t t  P a c k a r d  \ S c h / r e  z  A G
Z ! r c h e r s t r a s s e  2 0
P . 0 .  B o x  6 4
C H - 8 9 5 2  S c h l i e f e n  Z u r i c h
T e l :  { 0 1 1  9 8  1 8  2 l  2 1
c a b t e ,  H P A G  c H
T € l e x  5 3 9 3 3

H e w l e t t . P a c k a r d  i S c h i e  r  A a
R u e  d u  B o l s . d u  L a i  7
P . 0 .  8 o x  8 5
1217 Meyrin 2 Geneva
T e l :  1 0 2 2  4 1  5 4  C 0
C a b I e :  H E W P A C K S A  G e n e ! J
T e  e x  2 7 3 3 3  h p s a  c h

TURKEY
T e l e k o m  I n g i n e e r i n g  B ! r e a !
P . 0 .  B o x  3 7 6
X a r a k o y
l s t a n b u l
T e l : 4 S  4 0  4 0
C a b l e r  T E L E t v A T l 0 t i  t s t a n b u l

UNITEO KINGDOM
H e w l e t t . P a c k a r d  L t d .
2 2 4  B a t h  R o a d
S l o u g h ,  S L 1  4  D S ,  B ! c k s
T e l r  S l o u g h  ( 0 7 5 3 )  3 3 3 4 1
c a b l e ,  H E W P l l  s l o u g h
T e l e x , 8 4 4 1 3

H e w l e t t - P a c k a r d  L t d .
' T h e  G r a f t o n s "

S t a m f o r d  N e w  R o a d
A l t . i n c h a m ,  C h e s h i r e
T e r :  ( 0 6 1 )  9 2 8 - 8 6 2 6
T e l e x : 6 6 8 0 6 8

SOCIALIST COUNTRIES
PLEASE CONTACT:
H e w l e t t , P a c k a r d  G e s . m . b . H
i n n s t r a s s e  2 3 l 2
Postfach 45
A - 1 2 0 4  V i e n n a ,  A ! s t r i a
T e l :  1 0 2 2 2 r  3 3  6 6  0 6 ' 0 9
C a b  e :  H E W P A C K  V i e n n a
T e  e x  7 5 9 2 3  h e w p a k  a

A L L  O T H E R  E U R O P E A N
C O U N T R I E S  C O N T A C T :
H e w i e l t . P a . k a r d  S . A
R ! e  c !  B o . : . : ! : r -  j
F C  B l t  8 5
a N  i 2 l 7  l , , e r r i i  2  G e n e v a

S ? , L l z e r : r d
T e  0 2 2  . 1 1  5 ;  0 c
a 3 b  e  H E I V P A C K S i  G e n e v a
Ie ex 2 21.86

AFRICA, AS|A,
ANGOLA
Telectra Empresa T6cf,  ia

d e  E q u i p a m e n t o s  E l e c t r i c o s
SAR

R ! a  d e  B a r b o s a  R o d r i g u e s
42-1"

8ox 6487
luand,
C a b l e :  T E L E C T R A  L u a n d a

AUSTRALIA
Hewlett-Packard Austral ia

Pty. Ltd.
22-26 Weir Street
G l e n  l r i s , 3 1 4 6
V i c t o r i a
T e l , 2 0 - 1 3 7 1  ( 6  l i n e s )
Cable: HEWPARD l \ , le lbourne
T e l e x ,  3 1  0 2 4

H e w l e l f P a c k a r d  A u s t r a  l a
Pty. Ltd.

6 1  A l e x a n d e r  S t r e e t
C r o w s  N e s t  2 0 6 5
N e w  S o u t h  W a l e s
T e l : 4 3 - 7 8 6 6
C a b l e ,  H E W P A R 0  S y d n e y
T e l e x i  2 1 5 6 1

H e w l e l t  P a c k a r d  A u s t r a l i a
P t y .  L t d .

9 7  0 h u r c h i l l  R o a d
Prospect 5082
S o ! t h  A u s t r a  i a
T e l , 6 5 - 2 3 6 6
C a b l e :  H E W P A R D  A d e l a l d e

l" lewlett  Packard Austral ia
Pty. Ltd.

2 n d  F l o o r ,  S u i t e  l 3
C a s a b l a n c a  B u i l d l n g s
1 9 6  A d e l a i d e  T e r r a c e
P e r t i ,  W . A . 6 0 0 0
T e l , 2 1 - 3 3 3 0
C a b l e :  H E W P A R D  P e r t h

H e w l e t t - P a c k a r d  A ! s t r a  l a
Pty. Ltd.

1 0  W o o l l e y  S t r e e t
P . 0 .  B o x  1 9 1
D l c k s o n  A . C . T . 2 6 0 2
T e l , 4 9 , 8 1 9 4
C a b l e r  H E W P A R D  C r n b e ( a  A C T

H e w l e t t . P a c k a r d  A u s t r a l i a
Pty. Ltd.
6 Harvard Street
P . 0 .  B o x  1 3 5
K e n m o r e  4 0 6 9  Q u € e n s l a n d
T e l r  7 0 . 4 0 5 0

C E Y L O N
U n l t e d  E i e c t r l c a l s  l " t d .
P , 0 ,  B o x  6 8 1
Y a h a l a  B u i l d i n g
S t a p l e s  S t r e e t
C o l o m b o  2
T e l : 5 4 9 6
C a b l € ,  H 0 T P 0 I N T  C o l o m b o

AUSTRALIA
CYPRUS
X y p r o n i c s
1 9  c r e g o r i o s  &  X e n o p o u l o s  R o a d
P . 0 .  B o x  1 1 5 2
Nicosia
fel 6282-7562A
c a b l e r  H E . l - N A M I

Y o k o g a l v a - H e w l e t t - P a c k a r C  L t d .
N i t t o  B l d g .
2 - 4 - 2  S h i n o h a r a - K L t a
K o h o k !  k !
Y o k c h a m a  2 2 2
T e i : 0 4 5 - 4 3 2 - 1 5 0 4
T e  e x :  3 8 2 - 3 2 0 4  Y H P  Y 0 X

J O R D A N
C o n s t a n i i r  E .  l v l a c r i d i s
C l e m e n c e a u  S t r e e t
P . 0 .  B o x  7 2 1 3
B e l r u t ,  L e b a n o n
T e l : 2 2 0 8 4 6
C a b  e :  t L E C T R 0 N I . J C L E A R  B . i r r l

K E  N Y A
K e n y a  K i i e t i c s
P . 0 .  B o x  1 8 3 1 1
N a i r o b i ,  K e n y a
T e l : 5 7 7 2 5
C a b l e :  F R O T o N

KOREA
A m t r a c o  C o r p o r a t r o n
n d u s t r i a l  P r o d u c t s  D  v .

S e o u  P . 0 .  B o x  1 1 0 3
8 t h  f l o o r .  D a e X y ! f g  B l d g .
1 0 7  S e l c n g  R o
C h o n g r o  X ! .  S e o u l
T e  :  7 3 - 8 9 2 4  7
C a b  e :  A N I T R A C 0  S e o ! l

LEBANON
C o n s t a n t i n  E -  f , 4 a c r i d l s
C l e m e n c e a u  S t r e e t
P . 0 . 8 o x  7 2 1 3
Eelrut
T e l : 2 2 0 8 4 6
C A b  E I  E L E C T R O I { U C L E A R  B E i U l

MALAYSIA
It4EC0[/ !8 lValaysia Lid.
2  L o r o n g  1 3 . / 6 A
S e c t i o n  i 3
P e t a l i n g  J a y a .  S e l a n g o r
c a b l e :  l \ 4 E c 0 t v B  K u a  a  L ! m p u r

M O Z A M B I Q U E
A .  N .  G o n c a l v e s ,  L D A .
4 . 1  A p t .  1 4  A v .  D .  L ! i s
P . 0 .  B o x  1 0 7
L o u r e n c o  M a f q u e s
C a b l e r  N E G 0 N

NEW ZEALAND
H e w l e t t - P a c k a r d  { N . Z  L i d .
9 4 - 9 6  D i x s o n  S t .
P . C .  B o x  ! 4 4 3
w e l l i n g t o i ,  N . z ,
T e  :  5 6 - 5 5 !
C a b l e  H E W P A C K  W - A i l  n g t o n

N e v /  e t t  P a . k s r d  r N . Z .  L t d .
8 o x  5 1 0 9 2
Pukuranga
T e l , 5 6 - 9 8 3 7
c a b l e :  H E w P A c X .  A u . k l a n d

PAKISTAN
l i l ! s h k o  &  C o m p a n y ,  L t d .
0 o s m a n  c h a m b e r s
A b l u l  a h  H a r o o n  R o a a
Karachi 3
Iel: 5rr027 , 512927
c a b l e ,  c 0 0 P € R A T o R  N a r a c h i

l r ' l u s h k o  &  C o m p a n y ,  L l d .
3 8 8  S a t e l  l t e  T o w n
R a w a l p i n d i
I e :  1 1 9 2 4
c a b  e ,  F E I \ l l l S  R a ! ! a l p i n d i

P H I  L I  P P I N E S
E  e c t r c m e x  I n c .
5 t h  F  o o r .  A r c h i t e c t s
C e n t e r  B i d g
A y a :  A ! e .  L r a k i t i  R i ? a
C . C  P . C .  B ! \  i N 2 8
l\4akat i ,  Riza
l e  ,  8 6 , 1 8 - 8 7  8 7 . 7 6 . 7 7
C a b  e  E L E l " l t X  M a n i i a

S I N G A P O R E
[ , l e c h a n i . a l  a n d  C o m b u s t i o n

E f  g i n e e r i n g  C o m p a n y  L t d .
9 ,  J a l a n  K i  a n g
R e d  H i  l i C ! s l r i a i  E s t a t e
S i n g a p o r e , 3
T e :  6 1 2 3 6 1 - 3 ;  6 3 2 6 1 1
C a b l e :  f , l E C 0 i 1 / 8  S l i g a p o r e

H e w l e t t - P a c k a r d  F a r  E a s t
A r e a  0 f i i c e
P . 0 .  B o x  8 7
A l e x a n d r a  P o s t  0 f f i c e
singapore 3
T e  6 3 3 0 2 2
C a b l e :  H E W P A C K  S  N G A P 0 R E

SOUTH AFRICA
H e w l e t t  P a c k a r d  S o u t h  A f r i c a

( P t y . ) ,  L t d .
P . 0 .  B o x  3 1 7 1 6
B r a a m i o n t e i n  T t a n s v a a i
f i l i l n e r i o n
3 0  D e  B e e r  S t r e e t
j o h a n n e s b u r g

Tel 725-208A, 725.2A30
T e I e X : 0 2 2 6  J H
C a b l e r  H E W P A C K  J o h a f  n e s b u r g

Hewlett  Packard South Alr ica
( P t y , ) .  L t d .

B r e e c a s t  e  H o u s e
B r e e  S t r e e t
Cape Town
T e l , 3 - 6 0 1 9 , 3 . 6 5 4 5
C a b l e :  H E W P A C K  C a p e  T o w n
T e  e x  5 - 0 0 C 6

H e w  e t t  P a c k a r d  S o u t i  A f r  c a
i P t y . l ,  L t d .

6 4 1  R i d g €  R o a d .  D ! r b a n
P . 0 .  8 o x  9 9
0 v e r p o r t ,  N a t e
T e  8 8 ' 6 1 0 2
T e  e x :  5 6 7 9 5 4
C a b  e :  H E W P A C K

TAIWAN
H e w l e t t  P a c k a r d  T a i v / a n
3 9  C h u n g  S h i a o  W e s t  R o a d
S e c .  I
0 v e r s e a s  I n s u r a n c e
C o r p . 8 l d g , 7 t h  F l o o r
T a i  p e  i
T .  |  3 8 9 1 6 0 , 1 , 2 ,  3 7 5 1 2 1 ,
E x t . 2 1 0 - 2 4 9
T €  C X I  T P 8 2 4  H E W P A C X
C a b  e :  T I E W P A C K  T a i p e i

T H A I L A N O
U N  l , 4 E S A  C o . ,  L t d .
C h o n g k o i n e e  8 ! i l d i n g
5 6  S ! r r w o n g s e  R o a d
Bangkok
T e l :  3 7 9 5 5 .  3 1 3 0 0 ,  3 1 3 0 7 ,

3 7 5. i0
C a b i e  i l N  \ 4 E S A  B a n g k o k

UGAN DA
U g a n d a  T e  e ' E l e c t r i c  C o . ,  L t d .
P . 0 .  8 o x  4 4 4 9
K a m p a l a
I e l : 5 7 2 7 9
C a b l e r  C 0 l , 4 C 0  K a m p a l a

VIETNAM
P e n i n s u l a r  T r a d i n g  I n c .
P.0. 8ox H 3
2 1 6  H i e n - V u o n g
Saigon
T e l , 2 0 . 8 0 5 , 9 3 3 9 8
C a b l e :  P E N T R A ,  S A l c 0 N  2 4 2

Z A M B I A
R .  L  T I  b u r y  ( Z a m b i a t  L t d .
P.0. Bax 2792
Iusaka
Z a m b l a ,  C e n t r a l  A f r i c a
T e l , 7 3 7 3 3
C a b l e ,  A R J A Y T E E ,  L u s a t a

M E D I T E R R A N E A N  A N D
M I D D L E  E A S T  C O U N T R I E S
NOT SHOWN PLEASE
CONTACT:
H e w l e t t ' P a c k a r d
C o . o r d i n a t i o n  0 f f i c e  f o r
tuledi tei lanean and l l  ddle
E a s t  0 p e r a t i o n s
V l a  M a r o c c o , 7
. 0 0 1 4 4  R o m e - E u r ,  t a l y

T e l ,  ( 6 )  5 9  4 0  2 9
C a b l e :  H E W P A C K I T  R o m e
T e l e x : 6 1 5 1 4

OTHER AREAS NOT
LISTED, CONTACT:
Hewl€tt 'Packard

I N T E R C O N T I N E N T A L
3 2 0 0  H i  l v i e w  A v e .
P a l o  A  t o ,  C a i i t o r n l a  9 4 3 c , i
T e l ,  i 4 1 s )  3 2 6 - 7 0 0 0

( F e b .  7 1 .  4 S 3 - 1 5 0 1 )
T W X : 9 I 0 - 3 7 3 - 1 2 5 7
C a b l e ,  H E W P A C K  P a l o  A i t o
Te ex, 034-8300, 034-8493

B l u e  S t a r ,  L t d .
1 - l  1 1 7 , 1
S a r o j i n i  D e v i  R o a d
S e c u n d e r a b a d  3
T e l :  /  6 3  9 1 ,  7  7 3  9 3
C a b l e ,  E L U E F R 0 S T

B l u e  S t a r ,  L t d .

E T H I O P I A  2 l - Z  S e ( o n d  L i - e  8 e a ( h

ii ii"i'siie+o*., a ag,..y Llf iint r!"0''
_  P r i v a l e  _ L l d . ,  C o .  i ; i " , ' ,  3 / 9
l : o i - B o l  i l . 8 .  . .  i i l r . .  e L u r s i n q
5 8  5 9  C u n n i n g h a m  5 t  

" " "  -

A d d i s  A b a b a  E l u e  S t a r ,  L t d .
I e l t  7 2 2 8 5  1 8  K a i s e r  B u n g a l o r
C a b l e :  A S A C 0  A d d i s a b a b a  D i n d l i  R o a d

J a m s h e d p ! r ,  I n d i a
H O N G  K O N G  T e l ,  3 8  0 4
S c h m i d t  &  C 0 .  l H o n g  K c n g )  L t d .  C a b l e :  B L U E S T A R
P . 0 . 8 o x  2 9 7
1 5 1 1 .  P f  n  e  s  B r ,  d r n a  l 5 l h  I  o o r  l N u o N E S l A

i o ,  C r , r t " ; - i r - o -  B a \  8 o  o -  T ' a o i l g  c c v .  N . v

i i n "  X o n "  0  J l " h  M p ' d . l . a  ? o

IeI,-240168.232735 Banourg

c a u  e  s i i v t o T c o  H o n g  t o - g  T P . : ,  a a l s  5 1 5 6 0
'  C a b l e r  I L M U

I N D I A
B l u e  S t a r  L t d .
K a s t ! r i  B ! i l d i n g s
r a m s h e d l i  T a t a  R d .
B o m b a y  2 0 8 R ,  n d i a
T e l , 2 9  5 0  2 1
T e l e x : 3 7 5 1
C a b l e ,  B L U E F R 0 S T

B i u e  S t a r  L t d .
B a n d  8 o x  H o u s e
P f a  b  h a d  e v i
B o m b a y  2 5 0 D ,  I n d i a
T e : 4 5 7 3 0 1
T e l e x : 3 7 5 I
C a b l e :  B L t i € S T A R

B i ! e  S t a r  L t d .
1 4  , 1 0  C i v i  L i n e s
K a n p u r ,  I n d i a
I e l :  6  8 8  8 2
C a b I e I  E L U E S T A R

B l u e  S t a r ,  L t d .
7  H a r e  S t r e e t
P . 0 . 8 o x  5 C 6
c a l c ! t t a  1 ,  I n d i a
T e l : 2 3 - 0 1 3 I
T e l e x : 6 5 5
C a b I e :  B L U E S T A R

B l u e  S t a r  L t d .
t s l u e  S t a r  H o u s e .
3 4  R i n g  R o a d
Lajpat Nagar
N e w  D e l h i  2 4  l n d i a
lel  62 32 76
T e l e x : 4 6 3
C a b l e :  B L U E S T A R

B  ! e  S t a r ,  L t d .
B l ! e  S l a r  H o ! s e
1 1 , / 1 1 A  N l a g a r a t h  R o a d
g a n g a l 0 r e , 2 5

T e l : 5 1 1 7 3
T e l e x , 4 3 0
C a b  e :  B L U E S T A R

Te ex, 08'809

I R A N
[ 1 u ] t i c o r p  f t e r n a t i o n a  L i ' 1 .
A v e n u e  S o r a y a  1 3 0
P . 0 .  B o x  1 2 1 2
T e h e r a n
T e  :  8 3  1 0  3 5 - 3 9
C a b l e :  N I U L T l C 0 R P  T e h r a n
T e  e x i  2 8 7 6  s e r v  a e  t n

I S R A E L
E l e c t r c n i c s  &  E n g i n e e r i n g

D i v .  o f  l l l o t o r o l a  l s r a e l  L t d .
1 7  A m i n a d a v  S t f e e t
Tel-Avlv
T e l , 3 6 9 4 1  ( 3  l i n e s )
C a b l e ,  E A S T I L  T e  - A v i v
T e I e X :  M O T  L  L

J A P A N
Yoftogawa-HewJett-Packard Ltd.
0 h a s h i  B u i i d i n g
1 - 5 9 - 1  Y o y o g i
Shibuya-ku, Tokyo
Iel 03-370-2281/92
Iele|  232-2A24\HP
Cable: YHP[.4ARXET lAK 23.721

Yokogawa-Hewlett-Packard Ltd.
N i s e i  l b a r a g i  8 l d g .
2 . 2 - 8  K a s u g a
l b a r a g i - S h i
0 s a k a
T e l ,  ( 0 7 2 6 1  2 3 - 1 6 1 1
T e l e x ,  5 3 3 2 - 3 8 5  Y H P  o S A X A

Y o k o g a w a - H e w l e t t . P a c k a r d  L t d .
t o  B u i l d i n g

N o . 5 9 ,  K o t o r i ' c h o
N a k a m ! r a - k u ,  N a g o y a  C i t y
T e l :  ( 0 5 2 t  5 5 1 - 0 2 1 5
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