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12596A Section I 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. The Hewlett-Packard 12596A I/O Extender Inter­
face Kit interfaces an HP 2151A I/0 Extender to an HP 
2116A/B Computer. Figure 1-1 shows kit, extender, and 
computer items associated with the extender-computer 
interface. Tables 1-1 and 1-2 list these items. 

1-3. DOCUMENTATION. 

1-4. This manual contains installation instructions, 
maintenance data, and replaceable parts information for 
the items supplied with the HP 12596A I/O Extender 
Interface Kit. For complete documentation this manual 
must be used with the HP 2151A I/O Extender Operating 
and Service Manual (part no. 02151-9003), and Volumes 
Two and Three of the HP 2116A/B Computer documen­
tation. 

1-5. HEWLETT-PACKARD SALES AND SERVICE. 

1-6. The address and phone number of the nearest 
Hewlett-Packard Sales and Service Office is listed in the 
back of this manual. 

2057 1 

2151A EXTENDER 

Figure 1-1. HP 12596A I/O Extender Interface 
Kit Installation 

1-7. CARD IDENTIFICATION. 

1-8. Printed circuit cards in the kit are identified by 
numbers and letters printed on the card, next to the 
Hewlett-Packard trademark. The first line contains the HP 
part number of the card, for example 12596-6004. The 
second line has three fields. In the first field a letter 
identifies the revision of the etched pattern on the card. 
A three-digit, year-week date code in the second field 
identifies the components used on the card. In the third 
field is a control number identifying the manufacturing 
division. If the date code on the card is not the same as 
the date code on a parts location diagram and schematic 
diagram with the same part number in this manual, a 
component change has occurred. The details of com­
ponent changes are described in manual supplements and 
change sheets available from the nearest Hewlett- Packard 
Sales and Service Office. 

1-9. SLOT IDENTIFICATION. 

1-10. In the extender and the computer, printed circuit 
card slots are identified by decimal numbers and arrows 
(see table 1-3). Each slot is labeled with its assigned number 
and an arrow above the number pointing at the slot. Slot 
numbers and backplane socket reference designations are 
both derived from the reference designation of the card 

Table 1-1. Items Supplied with the HP 12596A I/O 
Extender Interface Kit 

PART NO. DESCRIPTION QUANTITY 

02116-6182 I 0-1 Extender Dri\er Card I 1 

02116-6183 I 0-2 Extender Driver Card 1 

02150-6018 Interconnecting Cable, 14-conductor. I 1 
12 feet 

12596-6004 liO-Xl Extender Card 1 

12596-6005 I/0-X2 Extender Card 1 

12596-90021 12596A I 10 Extender Interface Kit 1 I 
Operating and Service Manual J 

Table 1-2. Interface Items Supplied with the 
Extender 

I PART NO. 

I 02150-6003 

I 

I DESCRIPTION 

J Interface Cable, 48-l conductor, 10 feet 

QCANTITY SOURCE I 
2 HP 215 lA IO I 

Extender j 

1-1 



Section I 

that plugs into the socket. The reference designation of a 
card is printed on one of its extractor handles. In this 
manual slots are always ref erred to by slot number 
(decimal). 

1-11. POWER SUPPLY REOUIREMENTS. 

1-12. When calculating total current required by 1/0 
options, the current required by the extender interface kit 
cards must be added to other I/O current requirements 
(refer to table 1-4). 

12596A 

Table 1-3. Slot Numbers and Associated 
Reference Designations 

REFERENCE DESICNATION 

SLOT NUMBER 
UNIT CARD SOCKET (DECIMAL) 

~ 

21!:>1A A20 XA20 :.!U 

~ 

2151A A21 XA21 21 

~ 

2116A/B A219 XA219 219 

~ 

2116A/B A220 XA220 220 

Table 1-4. Current Required by the HP 12596A I/O Extender Interface Kit Cards 

r 1 "l 

CURRENT REQUIRED I 
I 

I 
I 

CARD LOCATION (AMP) 

l CURRENT 
+12V 1-12V -2V l +4.5V UNIT SLOT PART NO. DESCRIPTION SOURCE 

I i 1 

I 2116A/B 219 02116-6182 I/0-1 Extender Driver 2116A/B 0 I 0 o.4 I 1.38 

I 

I I 
I I I i 2116A/B 

I 
220 02116-6183 I I/0-2 Extender Driver I 2116A/B 0 0 I o.4 1.38 

I I I 2151A 20 12596-6005 I/O-X2 Extender I 2151A 0 I 0 l 0.25 0 I 

2151A 21 12596-6004 I/0-Xl Extender 2151A 
I 

0 o I 0.25 0 

1-2 
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SECTION II 

iNSTALLATiON 

2-1. GENERAL 

2-2. This section contains interface cable signal data, 
and instructions for installing the kit. 

2-3. UNPACKING AND INSPECTION. 

2-4. If the shipping carton is received in a damaged 
condition, request that the carrier's agent be present when 
the kit is unpacked. Inspect the items comprising the kit 
for damage (cracks, lifted traces, broken components, 
etc.). If any of the items are damaged, notify both the 
carrier and the nearest Hewlett-Packard Sales and Service 
Office immediately. Retain the shipping carton and 

Table 2-1. Connector Pin Assignments for Interface 
Cable (02150-6003) Used Between Computer I/0-1 

Extender Driver Card (02116-6182) and I/0-Xl 
Extender Card (12596-6004). 

PIN tSIGNAL PIN tSIGNAL 

*A (EDT) 1 GND 
B CLF 2 SKF 
c STF 3 FLG 1 
D CRS 4 FLG2 
E PO PIO *5 (FLG 3) 
F CLC 6 IRQ 1 
H STC 7 IRQ 2 
J IOBO 0 8 IRQ 3 
K IOBO 1 9 IRQ4 
L IOBO 2 10 IRQ 5 
M IOBO 3 11 IRQ6 
N IOB04 12 IRQ 7 
p IOBO 5 13 IRQ 10 
R IOBO 6 14 IRQ 11 
s IOBO 7 15 IRQ 12 
T IOBO 8 16 IRQ 13 
u IOBO 9 17 IRQ 14 
v IOBO 10 18 IRQ 15 
w IOBO 11 19 IRQ 16 
x IOBO 12 20 IRQ 17 
y IOBO 13 21 SPARE 
z IOBO 14 22 SPARE 

AA IOBO 15 23 PON 
*BB (IOBO 16) 24 GND 

* This pin, the cable conductor connected to it, and 
this signal (in parentheses) are not used in this 
application. Before using this pin as a spare, check 
the computer and the extender backplane wiring, 
and the schematic diagrams of the cards called out 
in the caption of this table. 

I t These signals are identified by computer mne­
l monies. 

packing material for the carrier's inspection. The Hewiett­
Packard Sales and Service Office will arrange for the 
repair or replacement of damaged items without waiting 
for claims against the carrier to be settled. 

2-5. INTERFACE SIGNALS AND CABLES. 

2-6. Interface signals are coupled between the com­
puter and the exte.nder by two 48-conductor interface 
cables (part no. 02150-6003) and one 14-conductor inter­
connecting cable (part no. 02150-6018). The signals and 
the connector pin assignments of the cables are listed in 
tables 2-1, 2-2, and 2-3. 

Table 2-2. Connector Pin Assignments for Interface 
Cable (02150-6003) Used Between Computer I/0-2 

Extender Driver Card (02116-6183) and I/O-X2 
Extender Card (12596-6005). 

I PIN I 

I ~ I 
c 
D 
E 
F 
H 
J 
K 
L 

*M 
N 
p 

*R 
*S 
*T 
u 
v 
w 
x 
y 

z 
AA 
BB 

tSIGNAL 

IEN 30 
SFC 
IAK 
T3 

IOG 
IOO 
IOI 
SFS 
SIR 
ENF 

(SCM 0) 
SCM3 
SCM4 

(SCM 5) 
(SCM 6) 
(SCM 7) 
SCL 0 
SCL 1 
SCL 2 
SCL 3 
SCL4 
SCL 5 
SCL 6 
SCL 7 

" 
11 
i I 

I i 

PIN 

1 
2 
3 

*4 
*5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

'tSIGNAL I 

I s~:~E I 
SPARE 
(DE 2) 

(IOBI 16) 
IOBI 0 
IOBI 1 
IOBI 2 
IOBI 3 
IOBI 4 

IOBI 5 I 
IOBI 6 
IOBI 7 
IOBI 8 
IOBI 9 

IOBI 10 
IOBI 11 
IOBI 12 
IOBI 13 
IOBI 14 
IOBI 15 
SPARE 

RUN 
GND 

* This pin, the cable conductor connected to it, and 
this signal (in parentheses) are not used in this 
application. Before using this pin as a spare, check 
the computer and the extender backplane wiring, 
and the schematic diagrams of the cards called out 
in the caption of this table. 

I t These signals are identified by computer mne-
1 monies. 

2-1 
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Table 2-3. Connector Pin Assignments for Intercon­
necting Cable (02150-6018) Used Between Computer 

Connector J2 and Extender Connector J2 

I EXTENDER J2, COMPUTER, J2 SIGNAL 
PIN NO. PIN NO. 

i 

I 

2-7. 

2-8. 

1 1 * 
2 2 * 
3 3 PWF 
4 4 EPO 
5 5 -18V 
6 6 GND 
7 7 * 
8 8 * 
9 9 * 
10 10 SPARE 
11 11 SPARE 
12 12 SPARE 
13 13 SPARE 
14 14 SPARE 

*These pins and cable conductors are not used in this 
application. Check the computer and the extender 
backplane wiring and the related card schematic 
diagrams before using these pins as spares. 

INSTALLATION PROCEDURE. 

CAUTION 

Always turn off computer power before 
removing or inserting cards in computer 
or extender slots to prevent damage to 
card components and backplane con­
nectors. 

Install the kit as follows: 

a. At the computer, turn off the POWER switch. 
(The computer POWER switch also controls the extender 
power supply.) 

b. Plug the I/O-X2 extender card (12596-6005) into 
slot 20 in the extender (refer to paragraph 1-10). 

2-2 
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c. Plug the I/0-Xl extender card (12596-6004) into 
slot 21 in the extender. 

d. Plug the I/0-2 extender driver card (02116-6182) 
into slot 219 in the computer. 

e. Plug the I/0-1 extender driver card (02116-6183) 
into siot 220 in the computer. 

f. Connect one end of the interface cable 
(02150-6003) to the 48-pin edge of the I/0-1 extender 
driver card in slot 219 of the computer. Connect the 
other end of this cable to the 48-pin edge of the I/0-Xl 
extender card in slot 21 of the extender. 

g. Connect one end of the second interface cable to 
the 48-pin edge of the I/0-2 extender driver card in slot 
220 of the computer. Connect the other .end of this cable 
to the 48-pin edge of the I/O-X2 extender card in slot 20 
of the extender. 

h. Connect one end of the interconnecting cable 
(02150-6018) to connector J2 in the computer. Connect 
the other end of this cable to connector J2 in the 
extender. 

2-9. INSTALLATION CHECKOUT. 

2-10. Check out the extender and the kit as follows: 

a. Connect the extender power cable (part no. 
5060-2267) to a suitable 115 volt, 50 to 60 Hz source. 

b. At the computer, turn on the POWER switch. 

c. Perform the voltage checks and adjustments speci­
fied in the HP 2151A I/O Extender Operating and Service 
Manual. 

d. Using extender I/O slots instead of computer I/O 
slots, perform the procedure in the Diagnostic Test for 
Computer Interrupt Diagnostic, a manual supplement to 
Volume Three of the HP 2116A/B Computer documen­
tation. 
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SECTION Ill 

MAINTENANCE 

3-1. GENERAL. 

3-2. This section contains maintenance information 
consisting of parts location diagrams, reference designa­
tion indexes, and schematic diagrams. It pertains directly 
to the printed circuit cards furnished with the HP 12596 
I/O Extender Interface Kit. If terminal data is required 
for signals associated with the extender-computer inter­
face, refer to the backplane wiring lists and related 
schematic diagrams contained in the HP 2151A I/0 
Extender Operating and Service Manual. Refer also to 
Volumes Two and Three of the HP 2116A/B Computer 
documentation. 

3-3. PREVENTIVE MAINTErJANCE PROCEDURES. 

3-4. Preventive maintenance procedures, including 
power supply voltage checks and adjustments, and trouble 
analysis procedures are specified in the HP 2151A 
Extender Operating and Service Manual. 

3-5. PARTS LOCATION DIAGRAMS. 

3-6. There is a pll"ts location diagram for each card in 
the kit (see figures 3-1, 3-3, 3-5, and 3-7). Replaceable 
parts on any of the cards can be identified by comparing 
the card to the applicable parts location diagram. The 

part number and other card identification shown in the 
diagrams is explained in paragraph 1-8. Parts are identified 
in the diagrams by reference designations (for example 
Cl, Rl, MC14). The same reference designation shown in 
a parts location diagram is also used to identify the part 
in a reference designation index and a schematic diagram. 

3-7. REFERENCE DESIGNATION INDEXES. 

3-8. The reference designation indexes (tables 3-1 
through 3-4) list replaceable parts of the cards alphanu­
merically by reference designation. A separate index is 
presented for each card. Each index provides the HP part 
number, a description of the part, the manufacturer's part 
number, and the code number identifying the manufac­
turer. The manufacturer's code numbers are listed with 
manufacturer's names in section IV, table 4-2. Section IV 
also contains spares provisioning and parts ordering 
information. 

3-9. SCHEMATIC DIAGRAMS. 

3-10. There is a schematic diagram for each card in the 
kit (see figures 3-2, 3-4, 3-6, and 3-7). For positive identi­
fication, the margin of the schematic contains the name, 
part number, and date code (refer to paragraph 1-8) of 
the card. 

3-1 



Section III 12596A 

Table 3-1. I/0-1 Extender Driver Card (02116-6182) Reference Designation Index 

i I 1 
~1FR. I REFERENCE HP 

l I ~1FR. 
DESIG~ATIO:\'* PART ~O. DESCRIPTIO:\ CODE ~O. PART NO. 

Cl thru C9 0180-0197 1 C: FXD ELECT 2.2 UF 10~~ 20 VDCW 28480 0180-0197 

CRl,2 1901-0026 DIODE: SILICON 0.75A 200 PIV 28480 1901-0026 

MC13,14,23,24,33,34,43,44, 1820-0956 INTEGRATED CIRCUIT: CTL 07263 SL 3459 
53,54,63,64,73,74,83,84, 
93,94,103.104,113.114. 
123 

Rl thru R24,45.46 0757-0916 R: FXD FLM 470 OHM 'J:;; 118W 28480 0757-0916 

R25 thru R44 0757-0900 R: FXD FLM 100 OHM 'J:i: l/8W 28480 0757-0900 

Wl thru W13 8159-0005 JUMPER WIRE 28480 8159-0005 

*Partial reference designations are listed: prefix each with computer assembly reference dPsignation \'.219. 

3-2 
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Figure 3-1. I/0-1 Extender Driver Card (02116-6182) Parts Location Diagram 



n Diagram 

NOTES: 

FROM 
COMPUTER COMPUTER-EXTENDER OUTPUT DRIVER (02116-6182, REV. 905) 
BACKPLANE r - -

86 -PiN • 
CONNECTOR 48-PIN * 

EDT 

STF 

CRS 

PO PIO 

CLC 

STC 

!080 ! 

3 8 MCl3B CONNO:CTOR 
_____________________ __,6or~------------A- EDT 

~~~~-~>-----~. RI i 

_,----,.,_ 
--------+-------o W6 b----1---r---.., 

~ 

R2 

470 
R3 

470 
R4 

8 

c 
STF 

D 
CRS 

F 
CLC 

H 

:::oso 0 

roso 3 _5_5_·-------+~----1:MC6.3~!---------+-1 ------~1 _4_7_o _______ M~ ro8o 3 

~ I ! Rll 1 
J µ,r\3~~-3--~+---4_7_o ______ N_ l080 4 

~r:3:---------+-~------~ P 
~ ! 14 MC73A ~, 1080 5 

--------+-------------+---1 13 470 R 
1----+--R-

14
------

1
--1080 6 

roso 7 -6-3-------+--8-1Mca3~ 470 I s 
1-----------+-------+----------IOBO 7 

Rl5 I 
IOBO 8 ---------+-------------1----1--..., 470 T 

1-----+------01------- l080 8 
Rl6 I B MC93B 

~"""\9 I 470 U · sl Ji-----------+-------+----~•,__----'-- ;oso g 
.....----.LJ ; Rl7 I I 

14 MC93A ~ 
IOBO 10 --------------------~wol----12 _13 __ ~',___4_7_0_ ..... ___ v~ 

. ~ 108010 

73 8 Mc103s ~ I 
--------20--6 9 ri9' II w 1080 11 

75 . 14 MCI03A ~ 
-------~------------~~----12 13 ' 470 x 

~ DlO-rl IOBO 12 

IOBO 13 ---''---------f--.., 470 y 

IOBO II 

57 
IOBO 4 

59 
IOBO 5 

61 
1080 6 

65 

67 
1080 9 

71 

IOBO 12 

77 

1----------+-------+----------I080 13 

I z 
79 

R21 

81 8 MCl23B 

IOBO 15 ---------:=v----<6 ,9---------...-------+--4_7_0_....,.. ___ A_A ~ U£J IOBO 15 
I R23 I 

14 MCl23A 
IOBO 16 --------------------~~--i2 rl_3 __ ~~-R-4;-~------l-8B_ IOBO 16 

41 9MCll4B ~ 
PON -~~9--------_,....------~-4_7_0_.....,.. ___ 2_3_ PON 

~ 'LliD1 SPARE _8_4 __________________ __.~ _ __,l:MCll~~-~--~: _4_7_0_.,._ ___ 2_2_ SPARE 

~ ~ 

83 

470 

Section III 

TO COMPUTER BACKPLANE 
86-PIN 

~~~-.... CONNECTOR 
47 

46-PIN .1 
CONNE~TO~ I 

,_ __ 4_8_} -2V 
I I c1 I c3 I ca I cg 

+T 2.2µ..F +T 2.2µ..F +T 2.2µ..F +T 2.2µ..F 

I C4 C5 C2 C6 C7 

GNDt-~-2-4~,--~..------~----~~----.o--~~.--...------,..-~~-.--~~---~~-.~~---.;~~-2-JI 

2.2µ..F + + 2.2µ..F + 2.2µ..F + 2.2µ..F + 2.2µ..F 

i 
8

865 GND 

39 

CRI CR2 ~--4_0_} +4.5V 

43 

~--4_4_} +12V 

, I 
69 

~--70_} -12V 

SKF 12 
SKF 

FLG I 26 
FLG I 

28 
FLG 2 

30 
FLG 3 

IRQ I 50 

56 
R32 1----------------- IRQ 4 

IRQ 
5 

__ 10 ___ -+-__ IO_o _____ -+---1 
58 

R33 

II 
60 

+---------------~ IRQ 6 

12 100 
I RQ 7 -----+-, _R_3_5-~i1-----r------l 62 

13 
~ 
' 100 

IRQIO ---=----+-----<11-----f------------+----l 64 
R36 I 

1---------------- IRQ 10 

14 100 ' 14 MC74A 
-----~+---------------~~. ~2 _1_3 ______ --+----------------~-6_6_ 
~ t---=-L) I IRQ 11 

__ 15 ___ -+-! __ I0_0_....,.. __ -+------------+~----186 MC7~_·: ______________ 6_8_ 
~ ~ IRQl2 

16 · 100 14 MC84A . 
!RQ 13 -----t--------~.~. ~2 13 I R39 r---=-L_.,Jr· ---------!·------------------- IRQ 13 

17 100 

IRQ 11 

IRQ 12 

72 

IRQ 14 ---=----+-----00----1--------------+-------1 
R40 

74 1---------------- IRQ 14 

18 
76 IRQ 15 -----+-----<11-----.----t 

IRQ 16 __ 19----~~-R_4_2 _____ -+----~~~~~~~~~~~~~~~~~~:~~-:-M_C_g:~~B~~~~~~~~~~~~~~~~~~~~~~~~~~7~8~ ::: : 

20 100 14 MCl04A 
IRQ 17 -----~...-· --------~----1 '.3 1· 

~ ~r------------i------------------- IRQ 17 

21 · 100 ~:, a MCI04B 
~~~~~---~-..-~~~~~-~, _.5 D1---9~~~~~~~8_2 ______ __. ~ · SPARE 

80 

SPARE 

' 100 
I. *INDICATES SIGNALS FROM/TO COMPUTER­

EXTENDER OUTPUT DRIVER VIA 48- PIN 
CONNECTOR. ALL OTHER SIGNALS ARE FROM/TO 
COMPUTER VIA 86-PIN CONNECTOR. 

'------------~-------------------' 

2. UNLESS OTHERWISE SPECIFIED 
ALL RESISTANCES ARE IN OHMS. 

WG REV. B 

Figure 3-2. I/0-1 Extender Driver Card 
(02116-6182) Schematic Diagram 
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Table 3-2. 1/0-2 Extender Driver Card (02116-6183) Reference Designation Index 

I REFERENCE HP MFR. MFR. 
DESIG:~~A TION* PART NO. DESCRIPTION CODE NO. PART NO. 

Cl thru C9 0180-0197 C: FXD ELECT 2.2 UF lOo/r 20 VDCW 28480 0180-0197 

CRl,2 1901-0026 DIODE: SILICON 0.75A 200 PIV 28480 1901-0026 

MC13,14,23,24,33,34,43,44, 1820-0956 INTEGRATED CIRCUIT: CTL 07263 SL 3459 
53,54,63,64, 7 3, 7 4,83,84, 
93,94,103, 104,113,114, 
123 

I Rl thru R24,45,46 0757-0916 R: FXD FLM 470 OHM 2% 1/8W 28480 0757-0916 

R25 thru R44 0757-0900 R: FXD FLM 100 OHM 2% 1/8W 28480 0757-0900 

Wl thru W13 8159-0005 JUMPER WIRE 28480 8159-0005 

*Partial reference designations are listed: prefix each with computer assembly reference designation A220. 
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CRI 

00 
CR2 

00 

_tl!J ______ F 
2116-6183) Parts Location Diagram 

NOTES: 
I. * INDICATES SIGNALS FROM/ TO COMPUTER­

EXTENDER OUTPUT DRIVER VIA 48- PIN 
CONNECTOR ALL OTHER SIGNALS ARE FROM/TO 
COMPUTER VIA 86-PIN CONNECTOR. 

2 UNLESS OTHERWISE SPECIFIED 
ALL RESISTANCES ARE IN OHMS. 

3 tp1N 55 IS SCM 0 IN HP 2116A/B COMPUTER; 
SCM 2 IN HP 2115A COMPUTER. 

Section III 

FROM TO COMPUTER BACKPLANE 
COMPUTER COMPUTER-EXTENDER OUTPUT DRIVER (02116-6183, REV.831) 
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Figure 3-4. I/0-2 Extender Driver Card 
(02116-6183) Schematic Diagram 
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Figure 3-5. 1/0-Xl Extender Card (12596-6004) Parts Location Diagram 

Table 3-3. 1/0-Xl Extender Card (12596-6004) Reference Designation Index 

REFERENCE HP MFR. MFR. 

DESIGNATION* PART NO. 
DESCRIPTION CODE NO. PART NO. 

Cl thru C3 0180-0197 C: FXD ELECT 2.2 UF 10% 20 VDCW 28480 0180-0197 

Rl thru R20 0698-0082 R: FXD MET FLM 464 OHM 1% 1/8W 28480 0698-0082 

R21 thru R72 0698-3441 R: FXD MET FLM 215 OHM 1<:.;, 1 /8W 28480 0698-3441 

"'Partial reference designations are listed: prefix each with extender assembly reference designation A21. 
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INTERFACE 
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(12596 -6004, REV 840) EXTENDER 
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I ~~~ 215 86 P!N 48 PIN 86 "!N 

Al ~ - :
8 

CONNECTOR CONNECTOR 
1
i---- - - j

1 
CONNECTOR 

I 
R28 R27 I N/C GND -l-1 .. -=-----R-1---oc-,-2-} GND 
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R
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I I 
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1 
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1 
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IOBO 15 AAn 74 IOBO 
15 
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I 
' ' SOCKET PIN. I 
I m ~;~ I I 5. IRO 10*usED ONLY WITH 2116A/B COMPUTER. 
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Figure 3-6. 1/0-Xl Extender Card (12596-6004) Schematic Diagram 
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Figure 3-7. l/O-X2 Extender Card (12596-6005) Parts Location Diagram 

Table 3-4. l/O-X2 Extender Card (12596-6005) Reference Designation Index 

REFERENCE HP MFR. MFR. 
DESIGNATION* PART NO. DESCRIPTION CODE NO. PART NO. 

Cl thru C4 0180-0197 C: FXD ELECT 2.2 UF 10% 20 VDCW 28480 0180-0197 

MC27 1820-0956 INTEGRATED CIRCUIT: CTL 07263 SL 3459 

Rl thru R20,73 0698-0082 R: FXD MET FLM 464 OHM 1% 1/8W 28480 0698-0082 

R21 thru R72 

I 
0698-3441 R: FXD MET FLM 215 OHM l'Ji l/8W 28480 0698-3441 

Wl.2 I 8159-0005 JUMPER WIRE 28480 8159-0005 
! 

*Partial reference designations are listed: prefix each with extender assembly reference designation A20. 
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Figure 3-8. l/O-X2 Extender Card (12596-6005) Schematic Diagram 
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SECTION IV 

REPLACEABLE PARTS 

4-1. GENERAL. 

4-2. This section contains replaceable parts and 
ordering information for the HP 12596A I/O Extender 
Interface Kit. 

4-3. PROVISIONING SPARES. 

4-4. Table 4-1 lists the replaceable parts of the kit 
numerically by HP part number and provides the fol­
lowing: a description of each part, the code number 
identifying the manufacturer (refer to table 4-2), the 
manufacturer's part number, and the total quantity (TQ) 
of the part used in the kit. To obtain total parts quanti­
ties for an HP 2151A I/O Extender with a 12596A I/O 
Extender Interface Kit installed, the total quantities listed 

in table 4-1 must be added to the total quantities listed 
in the HP 2151A I/O Extender Operating and Service 
Manual. 

4-5. ORDERING INFORMATION. 

4-6. To order a replaceable part, address the order or 
inquiry to the nearest Hewlett-Packard Sales and Service 
Office. They are listed in the back of this manual. 

4-7. With the order or inquiry always include the fol-
lowing: 

a. Hewlett-Packard part number. 
b. Reference designation. 
c. Description. 
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Table 4-1. HP 12596A Replaceable Parts 

f._; Part !';o. Description # Mfr. Mfr. Part No. TQ 

0180-0197 C:FXD clt:LT 2.. • 2. J F lO:C 20VDCW 56289 l50u225X9020A2-DYS 25 
0698-0082 R:FXD MET FLH 4b4 OHM U l/8W 14674 C4 42 
0698-3441 R:FXD Mt: T FLH 215 OHM U l/8W 91637 HF-1/10-32 104 
0757-0900 R:FXD FLM 100 UHM 2% l/8W 28480 0757-0900 40 
0757-0916 R:FXD FLM 410 OHM 2:l l/8W 28480 0757-0916 52 

1820-0956 INTEGRATEU ClKCUlT: CTL 07263 SL3459 47 
1901-0026 DIOOE:SlLICUN 0.7~A 200 PIV 28480 1901-0026 4 
8159-0005 JUMPER WIRt: 28480 8159-0005 28 
02116-6182 1/0-1 EXTENDER DRIVER CARD 04404 02116-6182 -1 
02116-6183 I/0-2 EXTENDER DRIVER CARD 04404 02116-6183 l 

02150-6018 INTERCONNECTING CABLE 14-CONDUCTOR 28480 02150-6')18 1 
12596-6004 1/0-Xl EXTENUER CARD 28480 12596-b004 1 
12596-6005 I /O-X2 EX TENOEK CARD 28480 12596-600~ l 

# See introduction to this section for ordering information 
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Table 4-2. Code List of Manufacturers 

The following code numbers are from the Federal Supply Code for Manufacturers Cataioging iiandbooks n4- l 
();ame to Code) and H4-2 (Code to ::\ame) and their latest supplements. The date of revision and the date of the 
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 
suppliers not appearing in the H4 Handbooks. 

Coce 
No. Manufacturer Address 

U.S. A. CJ"·"1or· Any supplier of U.S. 00000 
00136 

100213 
McCoy E1ectron1cs 
Sage E1ectron1cs Corp. 
Cecico Inc. 

Mount Holly Springs, Pa. 

H u-1c 1a' 
Mi crotron Co. Inc. 
GarlocK Inc 
Ae1cvox Corp. 

Rochester, N. Y. 
Dan 1elson. Conn. 

Colton, Calif. 
Valley Stream, N. Y. 

Cherry H 111, N. J. 
New Bedford. Mass. 

I 
0 028 7 
00334 
oc 348 
00373 

"00656 
00779 Am::. Inc. Harrisburg, Pa. 
00 7 81 
00815 

Aircraft Radio Corp. Boonton, N. J. 
Northern Eng1neer1<ig Laboratories, inc. 

• Burlington, Wis. 

Pickens. S. C. 
00866 Goe Engineei1 ng Lo. City of Industry, Ca!. 
00891 Carl E. Hol:nes Corp. 
009 29 Microlab Inc. 

Los Angeles, Calif. 
Li v1ngston, N. J. 

01002 General Electric Co. Capacitor Dept. 

01009 
0 l l 2i 
01255 
01281 
01295 

Ala en Products Co. 
A lien Bradley Co. 
L 1 tron Industries, Inc. 
TRW Semiconductors, Inc. 
Texas Instruments, Inc., 

Trans:stor Products O 1v. 

Hudson Falls, N. Y. 
Brockton, Mass. 
Milwaukee. Wis. 

Bever 1y Hills, Calif. 
Lawndale, Calif. 

Dallas, Texas 
01349 The Alliance Mfg. Co. Aii1ance. Ohio 
01589 Pac1f1c Relays, Inc. Van Nuys, Calif. 
01570 Gudebrod Bros. Silk Co. New York, N. Y. 
01930 Amerock Corp. Rockford, Ill. 
01961 Pulse Eng1neer1ng Co. Santa Clara, Calif. 
02114 Ferroxcube Corp. of America Saugerties, N. Y. 
02116 Wheelcck Signals, Inc Long Branch, N. J. 
02286 Cole Rubber and Plastics Inc. Sunnyvale, Calif. 
OZ66C Ampnenol·Borg E•ectron1cs Corp. Broaav1ew, Ii .. 
02735 Radio Corp. of A11er1ca, Semiconductor 

and Materials Div. Somerville, N. J. 
02771 Vocal1ne Co. of America. Inc. 

02777 Hopkins Eng1neer1ng Co. 
02875 HudSCil Tool & Die Co 

Old Saybrook, Conn 
San Fernando, C al1f. 

Newark. N. J. 
03508 
03 705 
03 79 7 
03818 

G. E. Semiconductor Prod. Dept. 
Apex Machine & Tool Co. 

Syracuse, N. Y. 
Dayton, Ohio 

Com pion, Cailf. E. laem a Corp. 
Parker Seal Co 

03877 Trans1tron Electric Corp 
03888 Pyrof1 I rn Res1 st or Co. Inc. 
03954 Singe; Co. Diehl Div. 

Los Angeles, Calif. 
Wakefield, Mass. 

Cedar Knolls. N. J. 

F 1 noerne PI ant Sum erv1 I le, N. J. 
04009 Arrow, Hart and Hegeman Elect Co. 

Hartford. Conn. 
04013 Ta~rus Cor~ Lambertville, N. J. 
04062 Arco Electronic Inc. Great Neck, N. Y. 
04222 H1·Q 01v1s1on of Aerovox Myrtle Beach, S. C. 
04354 Precision Paper Tube Co. Wheeling, ill. 
04404 Dy:nec 01v1s1on of Hewlett-Packard Co. 

Palo Alto, Calif. 
04651 Sylvania Electric Products, Microwave 

Device Div. Mountain View, Calif. 
04673 Dakota Engr. l1c. Culver City, Calif. 
04713 Motorola. Inc. Semiconductor Prod. Div. 

P hoen1 x. Arizona 
04732 F•ltron Co. Inc. Western C1v. 

Cu !ver City. Calif. 
04773 Auto'1at1c Eiec:r1c Co N orthi ake, iii. 

= c: lo'.:: :, c 3: : 
Q 4 8 I : P rec 1 s.:.. CJ 1 S: r. r g C 8 E i ~1, s n t e. Ca! if 
04870 P. ·~ ~otor Co..,pany Westchester. I!!. 
04919 Cor:iponent Mfg. Service Co. 

'/i. Br:dgewater, Mass. 
05006 Twentieth Century Plastics. inc. 

Los Angeles. Cal if. 

Re,, :s::::. :959 

Lode 
No. Manufacturer Address 

C5245 Cnponents Co~p. Ch 1cago 111. 
052 77 E eccr1 c Corp. 

UC)J L. Youngv.,,ood, Pa. 
05 34 7 U Itron 1 x. Inc. San Mateo. Calif. 
05397 Union Carbide Corp. E !ect. Div. 

05574 
05593 
05616 Cosmo P last1 c 

(c o E lectr1cal Spec. Co. 
05624 Barber Colman Co. 
05728 T1ffen O~t1car Co 

New York, N. Y. 
Canoga Park, Ca l1f. 

Sunnyvale, Ca !if. 

C levelano, Oh 10 
Rock ford, 111. 

Roslyn Heights Long Island N. Y. 
05729 Metro-Tel Corp. Westbury, N. Y. 
05783 Stewart E1g1neer1ng Co Santa Cruz. Calif. 
05820 Wakefield Engineering Inc. Wakefield, Mass. 
06004 Bassick Co. Div. of Stewart Warner Corp. 

Brldgeport, Conn. 
06090 Rayche".1 Cor~. Redwood City, Calif. 
06175 Bausch and Lomb Optical Co. Rochester, N. Y. 
06402 E.T. A. Products Co. of America Chicago, Ill. 
06540 Amatom Electronic Hardware Co Inc. 

New Rochelle, N. Y. 
06555 Beede Electrical Instrument Co. Inc 

?enacook, N. H. 
06655 Genera! Oe 1J1ces Co. !nc. !no 
06751 Components Inc., Ariz. Div. Pho en ix. 
06812 Torrington Mfg Co., West Div. 

06980 Var:an Assoc. E1rr.ac Div. 
07088 Kelvin Electric Co. 
07l26 D1g::ran Co 
J7 l 37 Transistor EI ectron 1cs Corp. 
vi 1Jo West111E;1.-.:,use E'.ec~ric C·:r~ 

E lectron1c Tube 01v. 
F 1 Im oh:n Corp. 
Cinch-Graph 1k Co. 
S1I1cor1 T;ans 1stor Corp. 
Avnet Corp 

Van r~ uy s. Ca Ii f. 
San Carlos, Calif. 

Van Nuys, Ca11f. 
Pasadena. Calif. 

M1nneapol1s, Minn. 

E Im i ra, N. Y. 
New York, N. Y. 

C1 ty of Industry, Cal :f. 
Carle Place, N. Y. 
Culver C 1ty, Ca !if. 

07149 
07233 
07256 
07261 
07263 F a1rch1 la Carn era & Inst. Corp. 

Sem 1conducto r D 1v. 
07322 Minnesota Rubber Co 
07387 81rtcher Cur~. The 
07397 Sylvania Elect. Prod. Inc. 

Mountain View, Calif. 
M 1 nneapolis, Minn. 

Monterey Park, C a!if. 
~.t. V 1ew Operations 
Mountain View, Calif. 

07700 Technical Wire Products Inc Cranford, N. J. 
07829 Bodine Elect. Co. Chicago, 111. 
07910 Hawthorne. Cal if. 
D79 33 

Mountain View, Cal 1f. 
07980 Hew iett·P a ck a rd Co. Boonton Radio Div. 

Rockaway, N. J. 
Cc. Los Angeles, Calif. 

Po..,ona, Calif 
08358 Burgess Battery Co. 

Niagara Falls. Ontario. Canada 
08524 Oeutscn Fastener Corp. Los Angeles, Calif. 
08664 Bristol Co The Waterbury, Conn. 
08717 Sloa~ s~n Valley, Calif. 
08718 inc. Phoenix Div. 

Pho en 1x. Arizona 
08727 Nac1:ira1 Rac1c Lac. Inc. Pararrus. N.J. 
08 79 2 CBS EI ec t:c:11cs Se:: 1 concu ctor 

0 964 Mel-Ra c 
0 026 BaococK 
0 134 Texas 

D :v of C. B. S. lnc. 
Lcwe! I Mass 

Cc. \~ n1at ~a::;:; De~:. 

C !evelacd, Oh 1c 
Ind 1anapoI1 s, Ind. 

Div. Costa Mesa, Ca!if. 
Cc. Houston, Texas 

Code 
No. Manufacturer Address 

09145 Tech. Ind. Inc. Atohm Elect. Burbank, Calif. 
C9250 Electro Asse:c bl 1 es. lr.c. Chicago, 111. 

Newton. Mass. 
09569 Mallory 

Canada, Toronto. Ontario. Canada 
C9922 Burndy Corp. Norwalk, Conn. 
10214 General Transistor Western Corp. 

Los Angeles. Calif. 
10411 Ti-Tai, Inc. Berkeley, Calif. 
10646 CarborLndum Co Niagara Falls, N. Y. 
11236 CTS of Berne. Inc. Berne, Ind. 
11237 Chicago Telephone of California, Inc. 

So. Pasadena, Calif. 
ii242 Bay State Eiectron1cs Corp. wa:tham I Mass. 
11312 Teledyne Inc. Microwave Div. Palo Alto. C al1f. 
11314 N at1onal Seal Downey. Calif. 
11453 P;ec1s1on Connector Corp. N. y. 
11534 Duncan E !ec:ror; 1 cs !nc. Gos ta Me.-sa, 
11711 General lnstrurrent Corp. Semiconductor 

Div. Prodwcts Group Newark, N.J. 
11717 Imperial Electronic. Inc. Buena Park, Calif. 
11870 Melabs, Inc Palo Alto, Calif. 
12040 Nat.anal Sem.condcc;or Danbury, Conn. 
12136 Ph1ladeloh1a Handle Co. Camden, N.J. 
12361 Gro·;e Mfg. Cc. In:. Shady Grove, Pa. 
12574 Guitoo Ind inc. Data System Div. 

Albuquerque. N. M. 
12697 Clarostat Mfg. Co. 
12728 Elmar Filter Corp. 
12859 N 1ppon Electric Co Ltd. 

Dover, N. H. 
W. Haven, Conn. 

Tokyo. Japan 
i288i Metex E ieciron 1cs Cu rp. 
12930 Oeita Se'T11conductor Inc. 
12954 01ck son Electron 1cs Corp. 
!3103 ner"':! 1 oy 

Clark, N. J. 
Newport Beach. Calif. 

Scottsdale, Arizona 
Da I las. Texas 

13396 Telefunken (Gm bH) 
13835 M 1d land-Wright 0 iv. 

Hanover, Germany 
of Pacific Industries, Inc. 

Kansas City, Kansas 
14099 Se:n·Tech Newbury Park, Calif. 
14193 Calif. Resistor Corp. Santa Monica, Calif. 
14298 American Components, Inc. Conshohocken, Pa. 
14433 ITT Sell'1conductor. A Div. of Int. Telephone 

14493 
14655 
146 7 4 
14752 
14960 
15 203 
15287 
15291 
i555E 

15 566 
15631 
15772 

15801 
15818 
16037 
16179 
16352 
16585 
16688 

1675E 
17109 
17474 
17554 
17675 
177 45 

& Corp. West Palr:i Beach, Fla. 
Corn pany 

Corne I I 0 Jbl1 er Electric Corp 
Corning Glass Works 
Electro Cube Inc. 
W 1 ll1ans Mfg. Cc. 
Webster E iectron1 cs Co. 
Sc1on1cs 
Aa1ustab!e 
Micron E iectror: 1cs 

c 0. 

Loveland, Colo. 
Newark. N. J. 

Corning, N. Y. 
San G abr1e I. Calif. 

San Jose, Calif. 
New York, N. Y. 

Northr1dge, Calif. 
N. Hollywood. Calif. 

Garden City. Long Island. N. Y. 
Arnprcbe Inst. Corp. Lynbrook. N. Y. 
Cabletrcn1 cs Costa Mesa. Cal if. 
Twentieth Century Coil Spring Co. 

Fenwa I Elect. Inc. 
Ar:ielco Inc. 
Spruce P 1 ne M 1ca Co. 
Omni-Spectra Inc. 
Computer Diode Corp 
Boots Aircraft Nut Corp. 
Ideal Pree. Meter Co. Inc 

De Jur Meter Orv. 

Santa Ciara, Calif. 
F ra'11 ingharn. Mass. 

Mt. View, Calif. 
Spruce Pine. N. C. 
Farmington, Mich. 

Lodi, N. J. 
Pasadena, Ca l1f. 

Brooklyn, N. Y. 
Delco Rad 10 0 iv. o' G 
Tner~ cnet1 cs Inc. 
Tranex Co".lpany 

Corp Kokoma Ind. 
Canoga Park, Calif. 

Mountain View, Calif. 
C 0'1 ponents Inc B 1ddeford. Ma 
Hami1n Meta! Products Corp. Akron. Ohio 
Angstroncn Pree. Inc No. Hollywood. Calif. 

From F SC. 
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Table 4-2. Code List of Manufacturers (Continued) 

Code 
No. Manufacturer Address 

17870 McGraw-Edison Co Manchester. N. H 
Palo A Ito Calif. l804Z Power Design Pacific Inc. 

18083 Clevite Corp. Semiconductor Div 

18324 
184 76 
18 486 
18583 
18612 
18873 
1891 l 
19315 

S1gnet1cs C crp. 
Ty-Car Mfg. Co. Inc. 
TRW Elect. Como. D•v. 
Curt1 s lnstru men!, Inc. 
Vishay Instruments Inc. 
E. I. DuPont and Co. Inc 

Palo A Ito, Cal 1f. 
Sunnyvale. Calif. 
Holliston. Mass. 
Des P la 1ne s. 111. 
Mt. Kisco, N. Y. 

Ma !vern, Pa. 
Wi Ill! ington, Del. 
Milwaukee. Wis. Durant Mfg. Co. 

The Bendix Corp N av1gat1on & Contra I Div. 
Teter~oro. N. J. 

19500 Thomas A. Edison Industries. Div. of 
McGraw-Edison Co. 

Concoa 
LR C E lectron1cs 
Electra Mfg. Co 

West Orange. N.J. 
Baldwin Park. Calif. 

Horseheads, N. Y. 
In dependence, Kans as 

Ph1ladelph1a, Pa. 

19589 
19644 
19 70 I 
20183 
21226 
21335 
2152C 
23042 
23783 
24455 

General Atron1cs Corp. 
Exec utcne. Inc Long Island City, N. Y. 
Fafnir Bearing Co. The 
Fansteel Metallurgical Corp 
Texscan Coro. 
Br1t 1 sh Raa ·c EI ectro11 cs L 1.:: 
G. E. Larip D1v1s1on 

New Br1ta1n. Conn. 
N. Chicago, 111. 

ind1anapol1s, Ind. 
Washington, D.C. 

Nela Park. Cleveland. Ohio 
24655 - General R ad1 o Co West Concord. Mass 
24681 MeiT!cor Inc Cornp Div. Huntington, Ind. 
24 796 Pare ic o inc San Jua1 C aoistrano. Ca l1f 
26365 Gries Reproducer Cor" ~ew Rochelle N. Y. 
26462 Grobe! Frie Co. of Anr1ca. Inc 

26FJI Comr1ac Hni ,;pr re 
26992 Hac111ton Walen Co 
27251 Spec1al1:1es Mfg. Co. Inc. 
2848( Hewlett-Pac•.ard Co 
28520 Heyman Mfg. Co. 
30817 l11strLTen1 Soecia 111 es 

33173 G. E. Recerv1ng Tube Oeot 
3543! L ec:rc h11 inc. 
36196 Stanwyck Cui( PiGducts Ltd. 

Carlstadt. N. J. 
Hcil l 1 str:r C aid_ 

Lancaster. Pa. 
Stratford. Conn. 

Palo A I to. Cal if 
Ken1 I worth. N. J. 

L 1t!le Falls. N. J. 
011ensboro, Ky. 

Ch 1 ca go, 111. 

Haw~estJry. Ontario. Canada 
36287 Cur1·ngha~. W. H. & H"' ''" 

37942 
39543 
40920 
42190 
4 3990 
4465 5 
46384 
4 7904 
48620 

499 56 
52090 
52983 
54294 
55026 
55933 
559 38 

56137 
56 289 
59446 
59 7 30 
60 7 41 
61775 

To;onto Ontario. Canada 
P.R. Mallory & Co. Inc lnd1anapol1s, ind. 
Mechan1C2I Industries Prod. Co Akron. Ohio 
M 1 n1 ature P rec1 s1on Bearings 
Muter Co 
C A. Norgren Co 
Ohri!te •Mg. Co 
Penn Eng. & Mfg. Corp. 
Poi aro1 d Coro 
P recrs1on Thero; 0111eter & Inst 

Microwave & Power Tcbe Div 
Rowan Controller Co 

Inc. Keene. N. H 
Chi ca go. 111. 

Englewood. Colo 
Skokie, Ill. 

Doylestown. Pa 
Can bridge, Mass. 

Co. 
Southampton. Pa. 

Walthari, Mass. 
Westm 1nster. Md 

Sanborn Coripany Waltham. Mass. 
Shallcross Mfg. Co. Selma. N. C. 
S1mpscn Electric Co Chicago. 111. 
Sonotone Corp. Elmsford. N. Y. 
Raytheon Co. Con1rrerc al Apparatus & 

Sy ste'" s D 1 v So. Norwalk. Conn. 
Fibre Co Inc Tonawanda N. Y. 

Co. North Adams, Mass. 
Tulsa Ok!a. 

Elizabeth. N. J. 
Tri: !ett E · ectr1 ·:a: Inst. Co. Bluffton. Oh1c 
Uni on S111!Ch and 

Westinghouse A' r 
DIV of 

Co P 1ttsburgh. Pa. 

v cc 1 5 ~ -
~eF::>< 

4-4 

Code 
No. Monulocturer 

Un 1 versa 1 E ! e c t11 c Co 
Ward-Leon arc E lectr1c Co 
Western E lectr1c Co Inc. 

Address 

Owosso. Mich 
Mt. Vernon N. Y. 

New York, N. Y. 

62119 
63H3 
64959 
65092 
66295 
66346 

Weston In st. Inc. Weston-Ne 1vark Newark. N. J. 
Chicago, Ill l'iittek Mfg. Co. 

Minnesota 1,1:11ng & Mfg Cc Revere M1ncom Div. 

70276 A I len 
70309 A I !1eC 

Co 

703 IE A I lrieta! Screw Product Co. Inc 

St. Paul. Minn. 
Hartford. Conn 
.~ew York, N. Y. 

Garden City. N Y. 
70417 Amplex, Div. of Chrysler Corp. 
7048S At1an11c Ind a Rctnr Works 
70563 Arroer1 te Co Inc 

Detroit. Mich. 
Ch 1cago. 111. 

'J n1on C 1ty, N. J 
I/ ·1neapol1s. Minn. 70674 ADC Prcdwcts Inc. 

7090: Belden M ig Co. 
70998 Bird Electron c Corp 
7 i002 B1 rntach R ad:o Co 
i1034 Bl1ley Electrrc Co. Inc 

Chicago. 111 
C !eveland, Ohio 
IH;.v York N. Y 

7 l 0 4 l Boston Gear Ii or's D 11 of \1Lira1 Co 
cl Texas Qu111cy, Mass 

712 l E Bud R ac10. 11c w 11ougnby O!i1: 
71279 Ca" tr dge Mass. 
71286 Para • u5, N. J. 
71313 

L1ncerhurs1 L. I N. Y 
7 l 4 0 C Buss.,. an 1 r.! I g. C v. cf Mc G r a N Ed's'.· 11 

S'.. Lcurs. Mo. 
71436 C ~ 1 cage. i 11 
7144 7 C' l11c P 1 c :·Rivera Calif. 
7!45C E 1 ~ha rt. Ind. 
71468 ITT Canr.cn E!eC'.i•C Inc. Les Angeles, Ca11f 

Ch 1 ca go 
Centra'ab D 1v. of Globe Un r:11 Inc 

71616 
7 l 7CC 
7 l 7C 7 
717 44 
il78S 

7198! 

Conrr eic1a1 Pi ast1 cs C:: 
C orn1 s:i Wi :-: C :. T>·,e 
Coto Cc 1:1c 
Chicap •,•··· at_1e LJ 1·:: v.:r"-s 
Cine~ 11.fg. , H:v.arc B 

72136 E !cc::: 

'.' ,i,· a r..: ~ e e. Y1 ; s. 
C h1 ca go 111. 

~. e ,, Y c rk. N. Y 
Prov 1aence R. I 

C ~IC a g 0 

Cnicago 111 
',~ · c ! and M, ch 

ar\ !1 c c '"'flf) 
726i~ D1alrgh: B·cokln. N. Y 
72656 Indiana Genera Corp. Electrcn cs Q,•1 

K easbv. ~L J. 
7 2699 Gecer,1 lostrc1·· e·1' C a2. Div. ~ewar>., r<. J. 
7276 5 
728 2 ~ 
72528 
72962 E iasr1c Sto: Ccrp 
72964 Rebert M. ~ad: e1 Co 
72982 E 11e P r:ducts 
73061 loc 
73C76 
73138 

H arw c •Jd H e1go ts 
Pa. 

~~ j . 

Los .t\ngele s Car If. 
E r:e. Pa 

P • i r c e ton \ ~ C 
Ct11 cag1J I' I 

inc 
FL! ler•oc Ca! !f 

73293 Hugnes Products D1v1s1on of ~cghes 
A 1 r c r a f t C ·c. r; e 1" ~ c rt Be a ch Ca' 1 f. 

73445 Arr,pere~ Elect Co H1c~sv1"1e. L. I N. Y 
73506 BraiJiey Se1111cc11ductcr Corp Ne1" Haver Conn 
73559 Cari 1ng EI ectr 1 c. Inc Hartford. Conn 
73556 Circle F Co. Trentcn, N J. 
73682 George K Co Div !.'SL 

7373 
7374 
7379 
7384 

Industries Jnc 
Feder a' Scre·1. P roCu els Inc 

Co 
G rn era' The 

Ph 1 ! ade 'oh: a. Pa. 
Chi cage 

Code 
No. Manufacturer Address 

73899 JFD Eieclron1cs Cori; Brooklyn N. Y 
73905 Jenni rgs R ad1c r,1fg Corp San Jose, C al1f 
73957 Groov-P1n Coro. Ridgefield, N. J. 
74276 S1gnaiile Inc Neptune, N. J. 
7 4455 J. H '111 nn s. anc Sens Winchester. Mass. 
7 4861 lndc str1 a I Concen ser Corp Chicago, 111. 
74868 R F. Producls C1v1s10:1 of Amphenol-Borg 

Electron· cs Corp. Danbury. Conn 
74970 E F. Jonnsor. Cc Waseca. Minn. 
75042 lnternat1sr;a' ~ e s1 stance Cc Phi ladelph ra. Pa 
75263 Keystone :arb: · vC Ire. St. Marys. Pa. 
75378 CTS Knights Inc. Sandwich. Iii 
7 5 38 2 K ~ 1k a E i e: :r c Mt Vernon. N. Y. 
75818 Lenz E iecrri c v lg Chicago. 11 !. 
75915 Littleluse. Inc Des P la1nes. 111. 
760J5 Lord Mfg C: Erie. Pa 
76210 C Vi. M ar.-.ede I San Francisco. Calif. 

·~IC ari old DI VI s ion 
Newark. N. J. 

76433 

76487 
7649: 
7653[ 

76542 
7610' 
7 6 8 5 ~ 
;;c5s 

J a 1- es :~ i I e ,, ~.'lg Cc 
J. W \11 ! le: CC. 
C :nch -',lonadnc ck. D 1. 

Fas iene 1 C or' 

Inc. Maiden. Mass. 
Los A1geles. Cai 1 f. 

:' United Carr 
San L eandrc. Cai 1 f 

CI eveiand. Oh1c 
N ewar;. N. J. 

Qa, MJnul2ctc:"1g Cc Crvstal Lae.e, 111. 
The Serie" ·= :1 r E rec lrcjyna"' 1c s D v. 

N H 0 r lyv. ocd Ca\ if 
77 0 7 5 p 2 [' f. c ',, e ~ 2 : s = r: s 2 r ~ r 2 n c ! s c 0 c a i i f 

77221 Pca11ostran l:1s::nert and Electrcn1c Co. 

773C 

7767C 
77638 

18277 
-E283 
782SC. 
;54n 
78452 
7847! 
78488 
/8j93 
75553 
7879C 
; 894; 
79l3E 
7914/ 
79251 
79 72 7 

7996: 
800?1 

ac12: 
80131 

80?07 

8022 
8 c 2 ~ 
8229 

Sou tr Pasadena. Cai 1 !. 

& Br J" fie c 0. Princeton Ind 
TP~v Eiec~r:ri1.: [J""2:-e",~S Div. Ca-der, \ J 
Genera' In stru.,, ert C Jr: Rect:f,er Div 

Broo< lyn N Y 
H arrrsburg, Pa. 

Terrance Cal:' 
-:s Tcci '/;orKs 

Sra 

Spec: a. t y Lr at her F: ~ d Cc 
H:c12sJ11-Bre, .. e1 & Cc. 
T 1 'I ej Co 
Stac.\JC· ! e Co 
S1a,1carc Tr: .. sc n Carr. 
T1nnn"an P::cGcls 
T re:· sf :·r"' er E ·1g 1 rieer s 
U c:n 1te Cc 

E 1g1n 111 
So B•a11tree. Mass 

Ne" Y Jrk N. Y 
P1 t"" ar. N. J. 
Ne~ ark. ~. J 

S2n F ra:ic1 SC·;, ca I 1 f 

SI Marys Pa 
~~ a s s 

CI eve land, O c : 
Sari G a'.Jriei C a11f. 
Ne·~ tc11vi II e Mass 

Via ces L: ·1g Is I and C 1ty N. Y 
Veecer Rec 1 1•1 c H art'o r: 
We 1cc ',1;g 

Cc·11.11en'.a -V, ·: E eclro:i cs Ccro. 
i: h, i ace I~ h 1 a Pc 

Z' e" c < '.'I g Co 12 Ne 1" R ·cc re" e N Y 
i!e::c: Jf Sess1 JCS C '1c, Ca 

Pro ~u cts Cc 
~.~ c r r 1 St o '/Ii n 

E!1zabet\ 
EI e c ~re 1: 1 c In dL: s Ir 1 es .As sc C' at' on Ari v brand 

· cct,·15 E:A Sta.,darcs-Was~1ngt:·n DC 
S1. D 1v. ',laxon EI ectron 1 cs 
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Table 4-2. Code List of Manufacturers (Continued) 

Code 
No. Manufacturer 

80485 Ai I Star Prodccts Inc. 
80509 Avery Labe I Co. 
80583 Harnmarrund Co. Inc. 
8064C Steve's .. Ar1old, Cc. Inc. 
80813 D11co Gray Co. 
81030 lnternat101ai lnstrunents Inc 
81073 vu. 

81095 Transformer Corp. 

Address 

Defiance, Ohio 
Monrov ra. Ca Iii. 
Mars Hill, N. C. 

Boston, Mass. 

81312 Winchester Elec. Orv. Litton Ind. 

Dayton, Ohio 
0 range, Conn. 
LaGrange. lli. 
Venice, Calif. 
Inc. 

Oakville, Conn. 
81349 Military Spec1f1cat1on 
Ol;63 in~e111at1c11a: Rectifier Coro E: Segundo. Ca:if. 
81541 A1rpax Electronics. Inc. Cacnbridge, Maryland 
81860 Barry Controls, Orv. Barry Wright Corp. 

Watertown, Mass. 
82042 Carter Prec1s1on Electric Co. Skokie, 111. 
82047 Spert1 Faraday Inc., Copper Hewitt 

Electric Div. Hoboken, N. J. 
82116 Electric Regulator Corp. Norwalk, Conn. 
82142 jeffers Electronics Division of Speer 

Carbon Co. Du Bois. Pa. 
82170 Fa1rch1ld Ca;;-,era & Inst. Corp. Space & Defense 

System Div. Paramus, N. J. 
82209 Maguire Industries. Inc. Greenwich, Conn. 
82219 Sylvania E1ectr1c Prod. Inc. 

Electronic Tube D1v1sion Emporium, Pa. 
82376 As:rcr Corp. East Newark, Harrison, N. J, 
82389 Sw1tchcraft. Inc Chicago. 111. 
82647 Metals & Controls Inc. Soencer Products 

82768 
82866 
828 77 
82893 
83 014 
83058 
8 3086 

Phr!lrps·Advance Control Co. 
Research P roaucts Corp 
Rotron Mfg. Co., Inc 
Vector Electron 1 c Co. 
Hartwe II Corp. 
Carr Fastener Co. 

Attleboro, Mass. 
j ol 1 et, 11 i. 

Madison, Wis. 
Woodstock, N. Y. 
Glendale, Cal if. 

Los Angeles, Calif. 
Cambridge, Mass. 

Ne11 Ha:noshrre Ball Bearing, Inc. 
Peterborough, N. H. 

83125 General Instrument Corp. Capacitor Div. 

8 3148 
'83186 

ITT Wire and Cable Div. 
Victory Eng. Corp. 

Darlington, S. C. 
Los Angeles, Calif. 

Spr1n gt1eld, N. J. 
• 83298 

83315 
83324 
83330 
83332 
83385 
83501 

Be11d1x Corp Red Bank Div. Red Bank, N. J. 
Hubbell Corp Mundelein, Ill. 
Rosan Inc. Newport Beach, Calif. 
Sm1 th, Herman H. Inc. Brooklyn, N. Y. 
Tech Labs Pa Ii sad e's Park, N. J. 
Central Screw Co. Chicago, II i. 
G av1 tt W 1 re and Cable Co 

Orv. of Amerace Corp. Brookfield, Mass. 
83594 Burroughs Corp. Electronic Tube Div. 

P la1nf1eld, N. J. 
83740 Union Carorde Corp. Consumer Prod. Orv. 

New York, N. Y. 
83777 Mode! Eng. and Mfg. Inc. Huntington, Ind. 
83821 Loyd Scruggs Co Festus, Mo. 

i 8 39 42 
84171 
84396 
84411 
84970 
85454 
854 71 

Aeronautical Inst. & Radio Co. Lodi, N. J. 
Arco El ec;ron 1 cs Inc. 
A. J. Glesener Co. Inc. 
TRW Capacitor Div. 
Sarkes Tarzran. Inc. 
Boonton Mold1 ng Corn pany 
A. B. Boyd Co. 
R. 1,1. 5:au,··· c.1te & 

85660 Kc 1 i ed Kc rC s, Inc 

Great N eek, N. Y. 
San Francisco, Calif. 

Ogallala, Neb. 
Bloom 1ngton, Ind. 

Boonton, N. J. 
San Francisco, Ca Iii. 

Har .jen. Conn 
859li Se?.miess Robaer Co Chicago, ill. 
86174 Fafnir Bearing Co. Los Angeles. Calif. 

, 86197 Clifton Prec1s1on Products Co. Inc. 
Cltiton Heights. Pa. 

86579 Prec1s1cn RuDDer Products Coro. Dayton. Ohio 

00015 - 4 7 
Re 11se: A~11I. ;959 

Code 
No. Manufacturer Address 

86684 Radio Coro. of America, Electronic 
Comp. & Devices Div. Harrison, N.J. 

86928 Seastrom Co. Glendale, Calif. 
87034 War cc Anaheim, Cal rf. 
87216 Philco Corporation 1Lansdale Division! 

Lansdale, Pa. 
87473 Viestern Fibrous Giass Products Co. 

87664 Van Waters & Rogers Inc. 
87930 Tower Mfg. Corp. 
88140 Cutler-rl amm er, Inc. 

88698 General Mi I :s, Inc. 
89231 Gray bar E iectrr c Co. 
89473 G. E. D1str1but1ng Corp. 
89665 United Transforrner Co. 
90030 United Shoe Machinery Corp. 

San Francisco, Cal if. 
San Francisco, Calif. 

Providence, R. I. 
Lincoln, 111. 

St. ? au:, Minn. 
Buffalo, N. Y. 

Oakland, Caiif. 
Schenectady, N. Y. 

Chicago, 111. 

90179 US Rubber Co. Consumer Ind 
Beverly, Mass. 

& Plastics 
Prod. Div. Passaic, N.J. 

90970 Bearing Engineering Co. San Francisco, Calif. 
91146 ITT Cannon Elect, Inc. 1 Salem Div. Salem, Mass. 
91260 Connor Spring Mfg. Co. San Francisco, Calif. 
91345 Mriler Oral & Nameplate Co. El Monte, Calif. 
91418 Radio Materials Co. Chicago, Ill. 
91506 Augat inc. Att1eooro. Mass. 
91637 Dale Electronics. Inc. Columbus, Nebr. 
91662 Elco Corp. Willow Grove, Pa. 
91737 Grenr Mfg. Co. Inc. Wakefield. Mass. 
91827 K F Develoomeni Co. Redwood Ctiy, Calif. 
91886 Co., 1nc. Chicago, 111 
91929 Inc. Mt CID Switch Div. 

91961 Nahm-Bros. Spring Co. 
92180 T ru·Con n ector Corp. 

Freeport, 111. 
OaKiand, Calif. 
Peabody, Mass. 

92367 E lgeet Opt1 cal Co. Inc. 
92607 Tensolt!e Insulated Wire Co. 

Rochester, N. Y. 
inc. 

9270 2 
92966 
93332 

93369 
9 3410 

93632 
93929 
94137 
94142 
94144 

IMC Magnetics Corp. 
Hudson Lamp Co. 
Sylvania E iectrr c Prod. 

Sem 1conauctor D 1v. 
Robbins & Myers Inc. 
Stemco Controls, Div . 

Waters Mfg. Co. 
G. V. Controls 
General Cable Corp. 
Phe ips Dodge 

Co. Co:rp 

Tarrytown, N. Y. 
Wesbury Long Island, N. Y 

Kearney, N. J. 
Inc. 

Woburn, Mass. 
Pal rsades Park, N. J. 

of Essex Wire Corp. 
Mansfie Id, Ohio 

Cu Iver City, Calif. 

D 1 v., Ind. 

L 1v1ngston. N. J. 
Bayonne, N. J. 
Yonkers, N. Y. 

O:>erat1ocs Quincy, Mass. 
i 94148 Sc1ent1f1c Electron 1cs Producis, Inc. 

Loveland. Colo. 
94i54 Wagner Eiect. Corp., Tung-Soi Orv. Newark, N. J. 
94197 Curt1ss-Wr1ght Corp. Electronics Div. 

East Paterson, N. J. 

94222 South Chester Corp. Chester, Pa. 
94330 W' re C ioth Products, Inc. Bell wood, 111. 
9 43 7 5 .I\ u :c ~'a: 1 c ~.!eta! Products Co. Brooklyn, N. Y. 
94682 Wcrcester Pressed Aluminum Csrp. 

Worcester, Mass. 
94696 Magnecraft E:ectric Co. Chicago, 111. 
95023 George A Ph1lbr1ck Researchers. Inc. 

95238 
95253 
95265 
95275 
95348 
95354 

L e e c ~a f; 
N a:1onai 

Co Inc 
Co 

V 1 tr a·~ on, Inc 
Gordos Corp. 
Mernoae Mfg. Co 

Boston, Mass. 
Jan .a F :a. 

Wc:,dside N. Y. 
Long Island, N. Y 

Sheridan, Wyo. 
B r1dgeport, Conn. 
B ioomf1eid. N. J. 

Rol11ng Meadows. Ill. 

Code 
No. Manufacturer 

95566 Arnold Eng1neer1ng Co. 
95712 Dage E 1ectr1c Co., Inc. 
95984 Siemon Mfg. Co. 
95987 Weckesser Co. 
96067 Microwave Assoc. 
96095 H 
96256 

Address 

Marengo, 111. 
Franklin, Ind. 

Wayne, 111. 
Chi ca go, I ii. 

Sunnyvale, Calif. 
0 lean. N. Y. 

Mt. 
96296 Solar Manufacturing Co. Los Angeles, 
96306 M1crosw1tch, Div. of Minn. -Honeywell 

96330 Carlton Screw Co. 
963~; 

96501 
.\~ i c ;J ·1-.; a·~·e As s.:;c: a~e s. 
Excel Transformer Co. 

96733 San Fernando E!ect. Mfg. Co. 

96881 
97 464 
97539 
9 7979 

Thomson Ind. Inc. 
Industrial Reta1n1ng Ring Co. 
Automatic & Precision Mfg. 
Reon Resistor Corp. 

Freeport, 111. 
Chicago, Ill. 

Mass. 
Cal if. 

San Fernando, Calif. 
Long Is., N. Y. 
Irvington. N. J. 

Englewood, N. J. 
Yonkers, N. v 

97983 L1:ton System inc. Adler-\Vestrex 
New Rochelle, N. i. 

Jamaica, N. 'I. 
Gardena, Ca, if. 

Commun. Orv. 
98141 R· Tronc1 s, Inc. 
98159 Rubber Teck, inc. 
98220 Hewlett-Packard Co. Moseiey Div. 

98278 
98 291 
983 76 
98 410 
98731 

Microdot, Inc. 
Sea lectro Coro. 
Zero Mfg. Co. 
Etc Inc. 
General M 111 s Inc. 

Pasadena. Caiif. 
So. Pasadena, Calif. 

Mamaroneck. N. Y. 
Burbank, Cal if. 
Cleveland. Ohio 

Electron res 01 v. 
Mi nneapoii s. Minn. 

98734 Paeco Orv. of Hewlett-Packard Co. 
Paio Ai to, Cai 11. 

98821 North Hills Electronics, Inc Glen Cove, N. Y. 
98978 International Electronic Research Corp. 

Burbank, Calif. 
99109 Colurnb1a Technical Corp. New York. N. Y. 
99313 Varian Associates Palo Aita, Calif. 
99378 Atlee Corp. Winchester, Mass. 
99515 Marshall Ind., Capacitor Orv. Monrovia, Calif. 
99707 Control Switch D1v1s1on, Controls Co. 

of Amert ca 
99800 Oeievan Electronics Corp. 
99848 W1lco Corporation 
99928 Branson Corp. 
99934 Re1brandt. Inc. 
99942 H offr;i a1 E lectron1cs Corp. 

Semi conductoi 0 iV. 

9995 7 Tech no logy lnstrumeni Corp 

t! ~egunoo Caiif. 
East Aurora, N. Y. 
In d1 an apo I 1 s, Ind. 

Whippany, N. J. 
Bosion. Mass. 

El Mo"te, Cal;f. 
of Ca Iii. 
Newbury Park Calif. 

THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK. 

OOOOF Malco Tool and Die Los Angeles. Calif. 
OOOOZ Wtilow Leather Products Corp. Newark, N. J. 

OOOAB ETA England 
OOOBB Prec1s1on Instrument Components Co. 

000 cs 

OOOMM 
OOCN N 
OOOQ Q 
ooow Ii 
oonY Y 

'.' 2,., ~~ ..; j s' : 3 ' 

Hewiet:.Packarn Co. Co!orado Springs 
Colorado Sp;ings Colorado 

Rubber Eng. & Development Hayward. Calif. 
A '·N" D Mfg. Co. San Jose. Calif. 
Cooitron Oakland. Calif. 
California Eastern Lab. Burlington. Calif. 
S. K. S~tth Co. Los Angeles. Calif. 

From: FSC H ancbook Suppl em en ts 
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HEWLETT· PACKARD f SALES ANO SERVICE 

UNITED STATES 
ALABAMA 
P.O. Box 4207 
2003 Byrd Spring Road S. W. 
Huntsville 35802 
Tel: (205) 881-4591 
TWX: 810-726-2204 

ARIZONA 
3009 North Scottsdale Road 
Scottsdale 85251 
Tel: (602) 945-7601 
TWX: 910-950-1282 

5737 East Broadway 
Tucson 85716 
Tel: (602) 298-2313 
TWX: 910-952-1162 

CALIFORNIA 
1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-2170 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415) 327-6500 
TWX: 910-373-1280 

2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (916) 482-1463 
TWX: 910-367-2092 

1055 Shafter Street 
San Diego 92106 
Tel: (714) 223-8103 
TWX: 910-335·2000 

COLORADO 
7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910·935-0705 

CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Tel: (203) 289-9394 
TWX: 710-425-3416 

CANADA 
ALBERTA 
Hewlett-Packard (Canada) Ltd. 
11745 Jasper Ave. 
Edmonton 
Tel: (403) 482-5561 
TWX: 610-831-2431 

111 East Avenue 
Norwaik 0685i 
Tel: (203) 853·1251 
TWX: 710-468-3750 

DELAWARE 
3941 Kennett Pike 
Wilmington 19807 
Tel: (302) 655-6161 
TWX: 510-666·2214 

FLORIDA 
P.O. Box 545 
Suite 106 
9999 N.E. 2nd Avenue 
Miami Shores 33153 
Tel: (305) 754-4565 
TWX: 810-848-7262 

P.O. Box 20007 
Herndon Station 32814 
621 Commonwealth Avenue 
Orlando 
Tel: (305) 841-3970 
TWX: 810-850-0113 

P.O. Box 8128 
Madeira Beach 33708 
410 150th Avenue 
St. Petersburg 
Tel: (813) 391·0211 
TWX: 810-863-0366 

GEORGIA 
P.O. Box 28234 
450 Interstate North 
Atlanta 30328 
Tel: (404) 436-6181 
TWX: 810·766-4890 

ILLINOIS 
5500 Howard Street 
Skokie 60076 
Tel: (312) 677-0400 
TWX: 910-223-3613 

BRITISH COLUMBIA 
Hewlett-Packard (Canada Ltd. 
3284 East 1st Ave. 
Vancouver 12 
Tel: (604) 255-7781 
TWX: 610·922·5059 

IN DIANA 
3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810·341-3263 

LOUISIANA 
P.O. Box 856 
1942 Williams Boulevard 
Kenner 70062 
Tel: (504) 721-6201 
TWX: 810-955-5524 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-0850 

P.O. Box 1648 
2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 

MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 

MICHIGAN 
24315 Northwestern Highway 
Southfield 48075 
Tel: (313) 353-9100 
TWX: 810-232-1532 

MINNESOTA 
2459 University Avenue 
St. Paul 55114 
Tel: (612) 645-9461 
TWX: 910-563-3734 

MISSOURI 
9208 Wyoming Place 
Kansas City 64114 
Tel: (816) 333-2445 
TWX: 910-771·2087 

MANITOBA 
Hewlett-Packard :CanadJ Ltd. 
511 Bradford Ct. 
St. James 
Tel: 1204\ 786-7581 
TWX: 610·671-3531 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett-Packard Argentina 
S.A.C.e.I 
Lavalle 1171 - 3' 
Buenos Aires 
Tel: 35-0436, 35-0627, 35-0431 
Telex: 012-1009 
Cable: HEWPACKARG 

BRAZIL 
Hewlett-Packard Do Brasil 
l.e.c Ltda. 
Rua Coronel: Oscar Porto, 691 
Sao Paulo - 8, SP 
Tel: 71-1503 
Cable: HEWPAGK Sao Paulo 

Hewlett-Packard Do Brasil 
1.e.c. Lida. 
Avenida Franklin Rooseve!t 84-
grupo 203 
Rio de Janeiro, ZC-39, GB 
Tel: 32·9733 
Cable: HEWPACK Rio de Janeiro 

CHILE 
Hector Calcagni P. 
Bustos, 1932-3er Pisa 
Casilla 13942 
Santiago 
Tel: 4·2396 

COLOMBIA 
lnstrumentacion 
Henrik A. Langebaek & Kier 

Ltda. 
Carrera 7 ,;43.59 
Apartado Aereo 6287 
Bogota, 1 D.E. 
Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 

COSTA RICA 
Lie. Alfredo Gallegos Gurdian 
Apartado 3243 
San Jose 
Tel: 21-86-13 
Cable: GALGUR San Jose 

ECUADOR 
Laboratories de Radio·lngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 
Quito 
Tel: 12496 
Cable: HORVATH Quito 

EL SALVADOR 
Electr6nica 
Apartado Postal 1589 
27 Avenida Norte 1133 
San Salvador 
Tel: 25-74-50 
Cable: ELECTRONICA 

San Salvador 

GUATEMALA 
Olander Associates Latin America 
Apartado 1226 
la. Calle, 0-22, Zona 1 
Guatemala City 
Te!: 22812 
Cable: OLALA Guatemala City 

2812 South Brentwood Blvd. 
St. i.ouis 63i44 
Tel: (314) 962-5000 
TWX: 910-760-1670 

NEW JERSEY 
W. 120 Century Road 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 

1060 N. Kings Highway 
Cherry Hill 08034 
Tel: (609) 667-4000 
TWX: 710-892-4945 

NEW MEXICO 
P.O. Box 8366 
Station C 
6501 Lomas Boulevard N.E. 
Albuquerque 87108 
Tel: (505) 255-5586 
TWX: 910-989-1665 

156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 

NEW YORK 
1702 Central Avenue 
Albany 12205 
Tel: (518) 869-8462 
TWX: 710-441-8270 

1219 Campville Road 
Endicott 13764 
Tel: (607) 754-0050 
TWX: 510·252·0890 

82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510·248·0012 

39 Saginaw Drive 
Rochester 14623 
Tel: 016) 473-9500 
TWX: 510-253-5981 

NOVA SCOTIA 
Hewlett-Packard (Canada Ltc. 
2745 Dutch Village Rd. 
Suite 203 
Halifax 
Tel: (902) 455-0511 
TWX: 610-271-4482 

JAMAICA 
General Engineering Services, 

Ltd. 
27 Dunrobin Ave. 
Kingston 
Tel: 42657 
Cable: GENSERV 

MEXICO 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Moras 439 
Col. del Valle 
Mexico 12, D. F. 
Tel: 5.75.45.49 

NICARAGUA 
Roberto Teran G. 
Apartado Pasta I 689 
Edificio Teran 
Managua 
Tel: 3451, 3452 
Cable: ROTERAN Managua 

1025 Northern Boulevard 
Rosiyn, iong isiand ii576 
Tel: (516) 869-8400 
TWX: 510-223-0811 

5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 454-2486 
TWX: 710-541-0482 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel: (919) 882-6873 
TWX: 510-926-1516 

OHIO 
25575 Center Ridge Road 
Cleveland 44145 
Tel: (216) 835-0300 
TWX: 810·427-9129 

3460 South Dixie Drive 
Dayton 45439 
Tel: (513) 298-0351 
TWX: 810-459-1925 

OKLAHOMA 
2919 United Founders Boule :ard 
Oklahoma City 73112 
Tel: (405) 848-2801 
TWX: 910·830-6862 

OREGON 
Westhills Mall, Suite 158 
4475 S.W. Schells Ferry Road 
Portland 97225 
Tel: (503) 292-9171 
TWX: 910-464-6103 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271·0724 
TWX: 710·797-3650 

ONTARIO 
Hewlett-Packard (Canada Ltd. 
880 Lady Ellen Place 
Ottawa 3 
Tel: (613i 722·4223 
TWX: 610-562·1952 

Hewlett-Packard (Canada\ Ltd. 
50 Galaxy Blvd. 
Rexdale 
Tel: (416) 677-9611 
TWX: 610-492-4246 

PANAMA 
Electr6nica Balboa, S.A. 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13·50 
Bldg. Alina 
Panama City 
Tel: 30833 
Cable: ELECTRON Panama City 

PERU 
Fernando Ezeta B. 
Avenida Petit Thouars 4719 
Miraflores 
Casilla 3061 
Lima 
Tel: 50346 
Cable: FEPERU Lima 

PUERTO RICO 
San Juan Electronics. Inc. 
P.O. Box 5167 
Ponce de Leon 154 
Pda. 3-Pta. de Tierra 
San Juan 00906 
Tel: (809) 725·3342 
Cable: SATRON'CS Sao Jua" 
Terex, S.1\TRON 3c~o 3:'2 

1021 8th Avenue 
King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 
TWX: 510-660-2670 

RHODE ISLAND 
873 Waterman Ave. 
East Providence 02914 
Tel: (401) 434.5535 
TWX: 710-381-7573 

TEXAS 
P.O. Box 1270 
201 E. Arapahoe Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 

P.O. Box 22813 
4242 Richmond Avenue 
Houston 77027 
Tel: (713) 667-2407 
TWX: 910-881-2645 

GOVERNMENT CONTRACT OFFICE 
225 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910·871-1170 

UTAH 
2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 486-8166 
TWX: 910-925-5681 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 282-5451 
TWX: 710·956·0157 

WASHINGTON 
433-108th N.E. 
Bellevue 98004 
Tel: (206\ 454·3971 
TWX: 910-443-2303 

FOR U.S. AREAS NOT 
LISTED: 
Contact the regional office near­
est you: Atlanta, Georgia . 
North Hollywood, California. 
Paramus, New Jersey ... Skokie. 
Illinois. Their complete ad­
dresses are listed above. 

QUEBEC 
Hewlett-Packard !Canada Ltd. 
275 Hymus Boule.vard 
Pointe Claire 
Tel: (514i 697·4232 
TWX: 610-422-3022 
Telex: 01-20607 

FOR CANADIAN AREAS NOT 
LISTED: 
Contact Hewlett-Packard (Can­
ada) Ltd. in Pointe Claire, at 
the complete address listed 
above. 

URUGUAY 
Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard De Venezuela 
C.A. 
Apartado del Este 10934 
Chacaito 
Caracas 
Tel: 71.88.05. 71.88.69, 71.88 76 
Cable: HEWPACK Caracas 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett-Packard lnt~r.J\me•<cas 
3200 Hillview Ave. 
Palo Alto, California 9-1304 
Tel: 1415\ 326·7000 
TWX: 910-373· 1257 
Cable· HEWPACK Pale A.Ito 
Te 1ex: 03t-8451 
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HEWLETT· PACKARD f SALES AND SERVICE 

EUROPE 
AUSTRIA FRANCE Hewlett-Packard Vertriebs-GmbH Hewlett-Packard ltaliana S.p.A. SPAIN Hewlett PacKard (Schweiz) A.G. 
Unilabor GmbH Hewlett-Packard France Beim Strohhause 26 Palazzo Italia Ataio lngenieros Rue du Bois-du-Lan 7 
Wissenschaftliche lnstrumente Quartier de Courtaboeuf 2 Hamburg 1 Piazza Marconi 25 Ganduxer 76 1217 Meyrin-Geneva 
Rummelhardtgasse 6/3 Boite Postale No. 6 Tel: 24 05 51/52 00144 Rome - Eur Barcelona 6 Tel: (022) 41 54 00 
P.O. Box 33 91 Orsay Cable: HEWPACKSA Hamburg Tel: 591 2544 Tel: 211-44-66 Cable: HEWPACKSA Geneva 
Vienna A-1095 Tel: 920 88 01 Telex: 21 53 32 Cable: HEWPACKIT Rome Ataio lngenieros Telex: 2 24 86 
Tel: 42 61 81 Cable: HEWPACK Orsay 

Hewlett-Packard Vertriebs-GmbH Telex: 61514 Enrique Larreta 12 
Cable: LABORINSTRUMENT Telex: 60048 

Reginfriedstrasse 13 Madrid, 16 TURKEY 

Vienna Hewlett-Packard France 8 Miinchen 9 
NETHERLANDS Tel: 235 43 44 Telekom Engineering Bureau 

Telex: 75 762 4 Quai des Etroits Tel: 0811 69 59 71/75 
Hewlett-Packard Benelux, N.V. Cable: TELEATAIO Madrid P.O. Box 376 - Galata 

69 i.yon 5eme Gabie: HEWPACKSA Munchen 
Weerdestein 117 Te!e~: 2 72 49 Istanbul 

BELGIUM 
Tel: 42 63 45 Telex: 52 49 85 

Amsterdam, z 11 Tel: 49 40 40 
Hewlett-Packard Benelux S.A. Cable: HEWPACK Lyon 

Tel: 42 77 77 SWEDEN Cable: TELEMATION Istanbul 
348 Boulevard du Souverain Cable: PALOBEN Amsterdam Hewlett-Packard (Sverige) AB 
Brussels 16 Telex: 31617 GREECE 

Telex: 13 216 UNITED KINGDOM 

Tel: 72 22 40 
Kostas Karayannis Hagakersgatan 9C 

Hewlett-Packard Ltd. 
GERMANY 18, Ermou Street s 431 04 Molndal 4 

Cable: PALOBEN Brussels 
Hewlett-Packard Vertriebs-GmbH Athens 126 

NORWAY Tel: 031 - 27 68 00 224 Bath Road 
Telex: 23 494 Hewlett-Packard Norge A/S Slough, Bucks 

lietzenburgerstrasse 30 Tel: 230 301 Box 149 Hewlett-Packard (Sverige) AB Tel: Slough 33341 
DENMARK 1 Berlin w 30 Cable: RAKAR Athens Nesveien 13 Svetsarvagen 7 Cable: HEWPI E Slough 
Hewlett-Packard A/S Tel: 24 60 65/66 Telex: 21 59 62 Haslum S171 20 Solna 1 Telex: 84413 
langebjerg 6 Telex: 18 34 05 Tel: 53 83 60 Tel: (08) 98 12 50 
2850 Naerum Hewlett-Packard Vertriebs-GmbH 

IRELAND 
Cable: HEWPACK Oslo Cable: MEASUREMENTS YUGOSLAVIA 

Tel: (01) 80 40 40 He••enbe•gerstrasse 110 
Hewlett-Packard Ltd. 

Telex: 6621 Stockholm Belram S.A. 

Cable: HEWPACK AS 703 Biiblingen, Wiirttemberg 
224 Bath iload Telex: 10721 83 avenue des Mimosas 

Telex: 66 40 Slough, Bucks, England PORTUGAL Brussels 15, Belgium 
Tel: 07031-6671 Tel: Slough 753-33341 SWITZERLAND Tel: 34 33 32, 34 26 19 
Cable: HEPAG Boblingen Telectra 

FINLAND Cable: HEWPIE Slough Rua Rodrigo da Fonseca 103 Hewlett Packard (Schweiz) AG Cable: BELRAMEL Brussels 
Hewlett-Packard Oy Telex: 72 65 739 Telex: 84413 P.O. Box 2531 Zurcherstrasse 20 Telex: 21790 
Gyldenintie 3 Hewlett-Packard Vertriebs-GmbH Lisbon 1 8952 Schlieren 

FOR AREAS NOT l!STED, Helsinki 20 Achenbachstrasse 15 lTALY 
Te;: 68 60 72 Zurich 

Tel: 67 35 38 4 Diisseldorf 1 Hewlett-Packard Italiana S.p.A. Tel: (051) 98 18 21/24 CONTACT: 
Cab le: TELECTRA Lisbon 

Cable: HEWPACKOY-Helsinki Tel: 68 52 58/59 Via Amerigo Vespucci 2 
Telex: 1598 Cable: HEWPACKAG Zurich Hewlett-Packard S.A. 

Telex: 12-1563 Telex: 85 86 533 20124 Milano Telex: 53933 Rue du Bois-du-Lan 7 

Hewlett-Packard Vertriebs-GmbH 
Tel: 6251 (10 lines) 1217 Meyrin-Geneva 
Cable: HEWPACKIT Milan Tel: (022) 41 54 00 

Berliner Strasse 117 Telex: 32046 Cable: HEWPACKSA Geneva 
6 Frankfurt Nieder-Eschbach Telex: 2.24.86 
Tel: 50 10 64 
Cable: HEWPACKSA Frankfurt 
Telex: 41 32 49 

AFRICA, ASIA, AUSTRALIA 
ANGOLA CYPRUS The Scientific Instrument Co. Ltd. KENYA PAKISTAN (WEST) TANZANIA 
Telectra Empresa Tecnica Kypronics 5-8-525 Mahatma Gandhi Road R. J. Tilbury Ltd. Mushko & Company, Ltd. R. J. Tilbury ltd. 

de Equipamentos Electricos 19-190 Hommer Avenue Hyderabad-I (A-P) India P. O. Box 2754 Oosman Chambers P.O. Box 2754 
SAR P.O. Box 752 Cable: SICO Hyderabad Suite 517/518 Victoria Road Suite 517 /518 

Rua de Barbosa Rodrigues Nicosia 
The Scientific Instrument Co., Ld. 

Hotel Ambassadeur Karachi 3 Hotel Ambassadeur 
42-1° Tel: 6282-75628 Nairobi Tel: 51027, 52927 Nairobi 

Box 6487 Cable: HE-1-NAMI B-7, Ajmeri Gate Extn. Tel: 25670, 26803, 68206, 58196 Cable: COOPERATOR Karachi Tel: 25670, 26803, 68206, 58196 
Luanda New Delhi 1 Cable: ARJAYTEE Nairobi Telex: INTENCO BK 226 
Cable: TELECTRA Luanda ETHIOPIA Tel: 27-1053 PHILIPPINES Cable: ARJAYTEE Nairobi 

African Salespower & Agency Cable: SICO New Delhi KOREA Electromex Inc. 

AUSTRALIA Private Ltd., Co. 
INDONESIA 

American Trading Co., Korea, Ltd. 2129 Pasong Tama THAILAND 
P. 0. Box 718 P .o. Box 1103 Makati, Rizal The International Hewlett-Packard Australia Bah Bolon Trading Coy. N.V. 

Pty. ltd. 58/59 Cunningham St. Dae Kyung Bldg. P.O. Box 4326 Engineering Co., Ltd. 
22-26 Weir Street Addis Ababa Djalah Merdeka 29 107 Sejong Ro Manila P. 0. Box 39 
Glen Iris, 3146 Tel: 12285 Bandung Chongro Ku Tel: 88-91-71 or 88-83-76 614 Sukhumvit Road 
Victoria Cable: ASACO Addisababa IRAN Seoul Cable: ELEMEX Manila Bangkok 
Tel: 20.1371 (4 iines) HONG KONG Te:ecom, Ltd. Tel: 75-5841 (4 linesl 

Sii\iGAi"ORE Te!: 910722 (7 !i!1es) 
Cable: HEWPARD Melbourne P. 0. Box 1812 Cable: AMTRACO Seoul Cable: GYSOM Bangkok Schmidt & Co. (Hong Kong) Ltd. Mechanical and Combustion 
Telex: 31024 P.O. Box 297 240 Kh. Saba Shomali LEBANON Engineering Company ltd. 

1511, Prince's Building Teheran Constantin E. Macridis 9, Jalan Kilang UGANDA 
Hewlett-Packard Australia 

10, Chater Road Tel: 43850, 48111 Clemenceau Street Singapore, 3 R. J. Tilbury ltd. 
Ply. Ltd. 

Hong Kong Cable: BASCOM Teheran P.O. Box 7213 Tel: 642361-3 P.O. Box 2754 
61 Alexander Street Beirut Suite 517/518 
Crows Nest 2065 Tel: 240168, 232735 ISRAEL Tel: 220846 

Cable: MECOMB Singapore 
Hotel Ambassadeur 

New South Wales Cable: SCHMIDTCO Hong Kong Electronics & Engineering Cable: ELECTRONUCLEAR Beirut SOUTH AFRICA Nairobi 
Tel: 43.7866 INDIA Div. of Motorola Israel ltd. Hewlett Packard South Africa Tel: 25670, 26803, 68206, 58196 
Cable: HEWPARD Sydney The Scientific Instrument 16, Kremenetski Street MALAYSIA (Pty.), Ltd. Cable: ARJAYTEE Nairobi 
Telex: 21561 Co., Ld. Tel-Aviv MECOMB Malaysia ltd. Hill House 

6, Tei Bahadur Sapru Road Tel: 35021 (4 lines) 2 Lorong 13/6A 43 Somerset Rd. VIETNAM 
Hewlett-Packard Australia 

Allahabad 1 Cable: BASTEL Tel-Aviv Section 13 Cape Town Peninsular Trading Inc. 
Ply. Ltd. 

Tel: 2451 Telex: Baste! Tv 033-569 Petaling Jaya, Selangor Tel: 3-6019 P.O. Box H-3 
97 Churchill Road 

Cable: SICO Allahbad 
Cable: MECOMB Kuala Lumpur Cable: HEWPACK Cape Town 216 Hien-Vuong 

Prospect 5082 JAPAN MOZAMBIQUE Telex: 7038CT Saigon 
South Australia The Scientific Instrument Yokogawa-Hew!ett-Packard Ltd. Te!: 20.805 
Tel: 65.2366 Co., Ltd. Nisei lbaragi Bldg. 

A. N. Goncalves, LOA. Hewlett Packard South Africa Cable: PENINSULA Saigon 
Cable: HEWPARD Adelaide 12/5 Dickenson Road 2-2-8 Kasuga 

4.1 Apt. 14 Av. D. Luis (Pty.), ltd. 
Bangalore -1 lbaragi-Shi 

P.O. Box 107 P.O. Box 31716 ZAMBIA 
Hewlett Packard Australia Cable: SICO Bangalore Osaka 

Lourenco Marques 30 De Beer Street R. J. Tilbury (Zambia) Ltd. 
Ply. ltd. The Scientific Instrument Tel: 23-1641 

Cable: NEGON Braamfontein, Johannesburg P.O. Box 2792 
2nd Floor, Suite 13 Co., Ld. NEW ZEALAND Tel: 724-4172 724-4195 Lusaka 
Casablanca Buildings 240, Dr. Dadabhai Naoroji Road Yokogawa-Hewlett-Packard Ltd. Hewlett-Packard (N.Z.) Ltd. Telex: 0226 JH Zambia, Central Africa 
196 Adelaide Terrace Bombay 1 Ito Building 32-34 Kent Terrace Cable: HEWPACK Johannesburg 
Perth, W.A. 6000 Tel: 26-2642 No. 59, Kotori-cho P.O. Box 9443 TAIWAN FOR AREAS NOT LISTED, 
Tel: 21-3330 Cable: SICO Bombay Nakamura-ku, Nagoya City Wellington, N.Z. Hwa Sheng Electronic Co., Ltd. CONTACT: 

CEYLON The Scientific Instrument 
Tel: 551-0215 Tel: 56-409 P. O. Box 1558 Hewlett-Packard Export 

United Electricals Ltd. Co., Ld. Yokogawa-Hewlett-Packard Ltd. Cable: HEWPACl'I Wellington Room 404 Marketing 

P.O. Box 681 11, Esplanade East Ohashi Building PAKISTAN (EAST) Chia Hsin Building 3200 Hillview Ave. 

Yahala Building Calcutta 1 59 Yoyogi l·chrome Mushko & Company, Ltd. No. 96 Chung Sh3n Palo Alto, California 94304 

Staples Street Tel: 23-4129 Shibuya-ku, Tokyo 31, Jinnah Avenue North Road, Sec. 2 Tel: (415) 326-7000 

Colombo 2 Cable: SICO Calcutta Tel: 370-2281/7 Dacca Taipei TWX: 910-373-1267 

Tel: 5496 Telex: 232-2024YHP Tel: 80058 Tel: 555211 Ext. 532-539 Cable: HEWPACK Palo Alto 
The Scientific Instrument Co., Ld. Telex: 034-8461 Cable: HOTPOINT Colombo 30, Mount Road Cable: YHPMARKET TOK 23-724 Cable: NEWDEAL Dacca Cable: VICTRONIX Taipei 

Madras 2 
Tel: 86339 
Cable: SICO Madras 
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The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett­
Packard Company further certifies that its calibration measure­
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 

WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo­
nents listed in the operating manual, for the specified period. We 
will repair or replace products which prove to be defective during 
the warranty period provided they are returned to Hewlett­
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages. 

Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and re­
pair on-site. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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