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SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This manual contains basic operation and service 
information for the Power Failure Interrupt With Auto­
matic Restart Option 008 for the HP 2114A or 2114B 
Computer. Theory of operation information for the option 
is given in section II, programming information is given in 
section III, and maintenance information is given in 
section IV. This manual should be retained with Volume 
Two of the HP 2114A/B Computer system documentation. 

1-3. GENERAL DESCRIPTION. 

1-4. The power failure interrupt with automatic restart 
option allows the computer to interrupt to a power failure 

subroutine in the event of a power failure. The subroutine 
enables the user to save the contents of all computer 
registers; the contents of these registers would normally be 
lost during a power failure. The restart capability of the 
option allows the computer to continue executing the 
user's program as soon as power is restored. 

Note 

If this option is used without a power 
failure subroutine, refer to paragraph 3-7 
before operating the computer. 

SECTION II 

THEORY OF OPERATION 

2-1. GENERAL. 

2-2. When a power failure occurs, the PWF (Power 
Fail) signal generated by the power fail detect circuits in 
the computer power supply, goes false. This causes the 
power failure interrupt circuitry, located on the I/O control 
card of the computer, to interrupt to location 04 where the 
entry point to a power failure subroutine is stored. The 
power failure interrupt uses the highest priority interrupt 
channel and while it is being serviced may not be inter­
rupted by any other channel. The subroutine performs an 
orderly shutdown, saving the contents of all computer 
registers. The PON (Power On) signal goes false after a 
delay long enough to allow completion of the power failure 
subroutine. When the PON signal becomes false, it 
completes the computer shutdown by effectively turning 
off memory and resetting the Run FFs on the timing gener­
ator (STG) card. 

2-3. When power is restored, the PON signal is delayed 
in going true. The initially false PON signal causes the 
computer to again interrupt to the power failure sub­
routine. This time a restart procedure is executed and all 
registers are restored to the state they were in at the time of 
the initial power failure interrupt. During the restart 
procedure, the power failure subroutine also returns control 
to the instruction in the user program that was to be 
executed at the time of the power failure interrupt. 

2-4. POWER FAILURE DETECTION. 

2-5. Power failure detection for the option is per­
formed by the power fail detect circuit on the regulator 

card, part no. 02114-6010, in the computer power supply. 
(Refer to the power supply assembly schematic diagram in 
Volume Two.) The detection circuit monitors the ac 
voltage on the 12-volt secondary winding of power trans­
former Tl. When the rectified ac voltage level across capaci­
tor C72 drops below about 8.2 volts, the resistance of diode 
CR54 increases, causing the voltage across resistor R43 to 
drop. The output of "nand" gate MC2C goes true and the 
output of "nand" gate MC2D goes false, making the input 
to "nand" gate MC2B false. Gate MC2B gives a true input 
to "nand" gate MC2A, causing the PWF signal to go false. 
The false PWF signal causes the I/O control card to generate 
the initial power failure interrupt. (A similar process could 
be used to generate a false XPF (External Power Fail) signal 
from an external or extender power supply. The use of the 
XPF signal would allow the user to utilize the power failure 
subroutine in the event of a power failure in an external 
power source.) 

2-6. POWER RESTORATION. When the power supply 
voltage returns to a normal level, the voltage across 
capacitor C72 increases until it is again above 8.2 volts. The 
process described in Paragraph 2-5 is thus reversed. Trans­
istors Q23 and Q24, and the RC circuit (R47 and C75) 
provide a turn-on delay in the PWF signal. The input to 
pin 5 of MC2B is held false for about 300 milliseconds after 
power is restored. After this delay the PWF signal is allowed 
to go true. The true PWF signal causes a second interrupt to 
be generated by the I/O control card to begin the restart 
function of the power failure subroutine and the 
resumption of the main program at the point of power 
failure interrupt. 

1-1/2-1 
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2-7. POWER FAILURE THRESHOLD. Variable resis­
tor R42 provides adjustment of the threshold level for 
power failure detection. This adjustment is made at the 
factory prior to shipment of the computer and no further 
adjustment should be required. If adjustment becomes 
necessary refer to the adjustment procedures in para­
graph 4-3. 

2-8. PON SIGNAL. Refer to the I/O control card logic 
diagram in Volume Three. The PON (Power On) signal is 
generated on the I/O control card by the PWF signal. When 
the PWF signal becomes false, indicating a power failure, 
the PON signal remains true for about two milliseconds. 
This delay is provided by capacitor C52, resistor R32, and 
the associated delay network. This delay allows the com­
puter time to execute the power fail subroutine and 
perform an orderly shutdown. When the PWF signal goes 
false, transistor Q2 stops conducting; Q3 conducts, causing 
the voltage on the base of Q4 to drop. Transistor Q4 stops 
conducting, turning on Q5. The voltage on the base of Q6 
drops and Q6 stops conducting. The emitter voltage of Q6 
drops, causing a false PON signal. When PON goes false, 
computer memory is turned off by the driver switch card 
circuits. The Run FFs on the timing generator card are then 
reset. As long as the PON signal is false, the Run FFs 
remain in the reset state. 

2-9. When power is restored, the PON signal remains 
false long enough to reset the Arm, Direction, and 
Flag FFs, and to set the Control FF in the power fail 
interrupt circuit on the I/O control card. This initializes the 
interrupt circuits so that a second interrupt to the power 
failure subroutine may be made. The PON signal, together 
with the set Flag and Direction FFs, causes the RSP signal 
to go false (resulting in a true Restart Pulse signal), restart­
ing the computer. 

2-10. INTERRUPT GENERATION. 

2-11. INTERRUPT. The Control FF on the I/O control 
card (figure 2-1) is initially set by the false PON signal when 
the computer is turned on. When a power failure occurs, 
the Arm FF resets at the beginning of time Tl following 
the true-to-false transition of the PWF signal (or XPF 
signal). At the end of time Tl, the false set-side output of 
the Arm FF is clocked into the Direction FF, causing it to 
reset. (The output of the Direction FF indicates the direc­
tion of the power change; a true set-side output indicates a 
proper power level, while a true reset-side output indicates 
an improper power level.) The true output of the 
Control FF, together with the inverted set-side output of 
the Direction FF, sets the Flag FF. (The Flag FF receives a 
clock pulse only when the Arm and Direction FFs are in 
opposite states.) The reset-side output of the Flag FF then 
resets the Control FF causing the PRL 4 (Priority Low 4) 
signal to go false, preventing any other channels from 
interrupting the computer. -
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2-12. IRQ SIGNAL. At time T5, the set Flag FF sets the 
IRQ FF, generating an interrupt request. The IRQ 4 signal 
generates an Interrupt (INT) signal and provides the I/0 
address circuits on the I/O control card with the interrupt 
address of the power failure subroutine. The interrupt is 
then processed in the same manner as a normal I/O inter­
rupt. 

2-13. SKF SIGNAL. The power failure subroutine is 
now executed. The first test performed should determine 
the state of the Direction FF. This is performed with an 
SFC (Skip if Flag Clear) instruction with a select code 
of 04. In this case the Direction FF is in the reset state after 
the initial power failure interrupt. The Direction FF causes 
an SKF (Skip on Flag) signal to be sent back to the 
computer. The subroutine then begins its shutdown 
routine. If power had returned to normal, the Direction FF 
would be in the set state and an SKF signal would not have 
been generated. The subroutine would then begin its restart 
routine (paragraph 2-15). 

2-14. SHUTDOWN. If the Direction FF is in the reset 
state, indicating a power failure, the contents of the various 
registers should be stored in memory before the computer 
halts (see paragraph 3-5). At the end of the subroutine a 
CLC (Clear Control) instruction with a select code of 04 
should be used. This causes the Control FF to again be set, 
allowing the Arm FF to be clocked at each time Tl to 
monitor the PWF signal. This enables the option's restart 
capability in the event that power is restored before the 
PON (Power On) signal goes false (momentary failure). 

2-15. RESTART. When a proper power level is restored, 
the PWF signal again becomes true. This places a true input 
on the Arm FF. If power is restored before the PON signal 
goes false, the Arm FF is set at the next time Tl. The 
output of the Arm FF sets the Direction FF at the end of 
time Tl, the interrupt sequence is repeated, and the sub­
routine again determines the state of the Direction FF. This 
time the Direction FF sets, indicating that power is 
returning to a normal level. The subroutine then executes 
the restart routine. At the end of the subroutine an STC 
(Set Control) instruction with a select code of 04 should be 
used to set the Control FF. This allows the option to 
interrupt if power fails again. 

Note 

Either an STC 04 or a CLC 04 instruction 
will set the Control FF. For software 
compatibility it is suggested that the STC 
instruction be used only in the restart 
routine and the CLC instruction be used 
only in the shutdown routine. 

2-16. If power is restored after the PON signal goes false 
a similar process takes place. The false PON signal sets the 
Control FF (instead of the programmed CLC or STC 04 
instruction) and an interrupt is produced as before. 
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SECTION Ill 

PROGRAMMING 

3-1. INTRODUCTION. 

3-2. This section contains programming information 
for option 008. A sample power failure subroutine is 
provided and described in paragraph 3-3. A minimum 
power fail program is also provided for use with the option 
when a subroutine is not used. 

3-3. POWER FAILURE SUBROUTINE. 

3-4. When an interrupt to location 04 occurs as the 
result of a power failure the computer executes a JSB 
(or JSB,I) instruction to a power failure subroutine. If the 
computer was running when power failed, the subroutine 
performs an orderly shutdown procedure, saving the 
contents of the working registers. If the computer was 
halted at the time the power failed, there is no interrupt. 
When power returns to a normal operating level the com­
puter interrupts to the power failure subroutine. The 
subroutine then tests to determine if the computer was 
running when power failed. If it was, the computer restores 
the working registers and restarts at the program location at 
which the first power failure interrupt occurred. If a 
program was not being executed at the . time of power 
failure, the subroutine returns the computer to the halt 
condition. Table 3-1 provides a sample power failure sub­
routine; paragraphs 3-5 and 3-6 provide a description of the 
sample program. 

3-5. SHUTDOWN. The power failure subroutine first 
checks the status of the Direction FF on the I/O control 
card. If the FF is set, the subroutine branches to the restart 
routine. If the FF is reset the subroutine begins the shut­
down routine. The contents of the A-register are first stored 
in memory, making this register available for use by the 
subroutine. The A-register is next reset and complemented, 
placing all "ones" in the A-register, and the A-register 
contents are then stored in memory (SA VR ). (The "ones" 
indicate that the computer was running when the power 
failure caused an interrupt. This information is used later in 

the restart section of the subroutine.) The contents of the 
B-register, the address of the program being executed when 
the power failure occurred, and the contents of the switch 
register are also stored in memory. The contents of the 
overflow, extend, and central interrupt registers may also 
be stored in memory at this time, as determined by the 
user. When the desired working information has been stored 
in memory, the power fail interrupt circuits are set with a 
CLC 04 instruction to allow an interrupt to occur and 
restart if power is restored within a short time. The sub­
routine then halts the computer. It will remain in this state 
until either the power is restored or the PON signal 
becomes false, completing shutdown. 

3-6. RESTART. When proper power levels are restored, 
a second interrupt to the power failure subroutine is 
generated. This time the Direction FF on the I/O control 
card is set. The SFC 04 test causes the subroutine to begin 
the restart procedure. The contents of memory location 
SA VR are tested to determine if the computer was running 
at the time of the power failure Interrupt. If not, the 
subroutine places the computer in the halt state. If th~ 
computer was executing a program at the time the power 
failure interrupt occurred, then the contents of SA VR 
should contain all "ones". The subroutine restores the 
contents of all registers. When this is completed, the sub­
routine transfers control through a JMP SAVP,I instruction 
to the location in the main program where the initial power 
failure interrupt occurred. 

3-7. If a subroutine is not used with the option, a 
minimum power failure program must include CLC 04 and 
HLT instructions as follows: 

0004 
PWF 

JMP 
CLC 
HLT 

PWF 
04 

3-8. If the option is used without this minimum pro­
gram or a power failure subroutine, a power failure could 
alter information stored in memory. 

3-1 
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Table 3-1. Sample Power Failure Interrupt Subroutine 

LABEL OPCODE OPERAND COMMENTS 

ORG 48 
JSB PFSR 

PFSR NOP POWER FAIL SUBROUTINE. 
SFC 48 Skip if power is dropping. 
JMP UP 

DOWN STA SAVA Save contents of A-register. 
CCA 
STA SAVR Signal that computer was running when power failed. 
STB SAVB Save contents of B-register. 
LDA PFSR 
STA SAVP Save contents of P-register. 
LIA 1 
STA SAVS Save contents of S-register. 

(Execute other desired functions.) 
CLC 48 
HLT Shutdown. 

UP LDA SAVR 
CLB 
STB SAVR Indicate that computer is in restart mode. 
SZA RSS Test if computer was running when power failed. 
JMP STOP 
LDA SAVS 
OTA 01 Restore contents of S-register. 
LDA SAVA Restore contents of A-register. 
LDB SAVB Restore contents of B-register. 
STC 48 Set up power fail logic for next power failure. 
JMP SAVP,I Restore contents of P-register. 

STOP STC 48 Set up power fail logic for next power failure. 
HLT Turn off restart mode. The computer was not 

running when power failed. 

SAVA OCT 0 
SAVB OCT 0 
SAVP OCT 0 
SAVR OCT 0 

END 

3-2 
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SECTION IV 

MAINTENANCE 

4-1. ROUTINE MAINTENANCE. 

4-2. No routine maintenance of this option is required. 

4-3. ADJUSTMENTS. 

4-4. EQUIPMENT REQUIRED. The adjustment of the 
power failure threshold will require the following minimum 
equipment: 

a. A variable, metered ac source (Variac 115 volt, 
10 amp or equivalent). 

b. A thin-bladed, insulated alignment tool or tuning 
wand. 

4-5. PRELIMINARY SET- UP. Proceed as follows: 

a. Turn the computer off by pressing the HALT 
switch, and then turning off the POWER switch behind the 
computer front panel. 

b. Disconnect the power cord from the ac line source 
and connect it to a variable, metered ac source. 

c. Remove the top cover of the computer by removing 
the four ( 4) screws holding it in place. 

d. Locate the adjustment hole labeled "POWER FAIL 
THRESHOLD" on the cover plate of the computer power 
supply. DO NOT REMOVE THIS PROTECTIVE PLATE. 

4-6. ADJUSTMENT PROCEDURE. Proceed as follows. 

a. Set the variable ac source to 115 volts and then tum 
the computer POWER switch on. 

b. Load the power failure interrupt with automatic 
restart diagnostic program. Refer to Diagnostic Program 
Procedures, part no. 02116-91769, in the Manual of 
Diagnostics. 

c. With an alignment tool slowly rotate variable 
resistor R42 fully counterclockwise. 

d. Load the starting address of the diagnostic program 
into the switch register. Press the LOAD ADDRESS switch. 

Press the RUN switch. The test program should begin 
counting at about two counts per second. The count, 
starting at zero, is displayed in the switch register. 

e. Adjust the variable ac source to 98 volts ± 1%. 
Rotate variable resistor R42 slowly clockwise until the 
computer halts. The T-register should contain 102004. 

f. Increase the voltage of the ac source until the com­
puter beings executing the test program count. (It should 
continue the count from the point of interruption.) This 
should occur before 102 volts is reached. If the computer 
fails to run, repeat the adjustment procedure. If repeated 
adjustment fails to correct the problem, follow normal 
troubleshooting procedures. 

4-7. TESTING AND TROUBLESHOOTING. 

4-8. To test and troubleshoot this option, perform the 
Diagnostic Program Procedures, part no. 02116-91769, in 
the Manual of Diagnostics. To further isolate trouble, refer 
to the logic diagram of the I/O control card in Volume 
Three, I/O System Operation. 

4-9. REPLACEABLE PARTS. 

4-10. Replaceable parts for the 1/0 control card includ­
ing the power fail interrupt circuitry are shown with 
reference designations in Volume Three, 1/0 System 
Operation. The part location diagram for the I/O control 
card including power fail circuitry is also included in 
Volume Three. Replaceable parts, a parts location view and 
a power supply logic diagram are contained in Volume Two. 
Update Volume Two of the 2114A or 2114B Computer 
system documentation for use with this option by per­
forming the following: 

a. In the Signal Index, Table 4-1 or 6-1, respectively: 
delete A15-83 as a source for the PEH signal. 

b. In the Backplane Wiring List, Table 4-2 or 6-2, 
respectively, for reference numbers 218 and 350: delete the 
connection to the 1/0 control card. 

4-11. To order a replacement part, address the order or 
inquiry to your local Hewlett-Packard field office. Include 
the HP part number and description. 

4-1/4-2 
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TWX: 510-926-1516 

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

MEXICO 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Moras 439 
Col. del Valle 
Mexico 12, D.F. 
Tel: 575-46-49, 575-80·20, 
575-80-30 

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

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

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

1120 Morse Road 
Columbus 43229 
Tel: (614) 846-1300 

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

OREGON 
Westhllls Mall, Suite 158 
4475 S.W. Scholls 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 

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. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 

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

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

PANAMA 
Electr6nlco 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: 45-2335 
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: SATRONICS San Juan 
Telex: SATRON 3450 332 

SURINAME 
Surtel-Radlo Holland N.V. 
P.O. Box 155 
Paramaribo 

P.O. Box 22813 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Tel: (713) 781-6000 
TWX: 910-881-2645 

231 Biiiy Mitchell Road 
San Antonia 78226 
Tel: (512) 434·4171 
TWX: 910-871-1170 

UTAH 
2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 487-0715 
TWX: 910-925-5681 

VERMONT 
P.O. Box 2287 
Kennedy Drive 
south Burlington 05401 
Tel: (802) 658-4455 
TWX: 710-224-1841 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 285-3431 
TWX: 710-956-0157 

WASHINGTON 
433-lOBth N.E. 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2303 

*WEST VIRGINIA 
Charleston 
Tel: (304) 768-1232 

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. 
•service Only 

QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Pointe Claire 
Tel: (514) 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 50933 
Caracas 
Tel: 71.88.05, 71.88.69, 71.99.30 
Cable: HEWPACK Caracas 

FOR AREAS NOT LISTED, 
CONTACT: 
Hewlett-Packard 

INTERCONTINENTAL 
3200 Hillview Ave. 
Pala Alto, California 94304 
Tel: (415) 326-7000 

(Feb. 71 493-1501) 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8461 
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HEWLETT· PACKARD f SALES AND SERVICE 
EUROPE 
AUSTRIA 
Unllabor GmbH 
Wissenschaftliche lnstrumente 
Rummelhardtgasse 6 
P.O. Box 33 
Vienna A·l095 
Tel, (222) 42 61 81, 43 13 94 
Cable, LABORINSTRUMENT 

Vienna 
Telex, 75 762 

BELGIUM 
Hewlett-Packard S.A. Benelux 
348 Boulevard du Souverain 
Brussels 1160 
Tel: 72 22 40 
Cable, PALOBEN Brussels 
Telex: 23 494 

DENMARK 
Hewlett-Packard A/S 
Datavej 38 
DK-3460 Birkerod 
Tel: (01) 81 66 40 
Cable: HEWPACK AS 
Telex: 66 40 

Hewlett-Packard A/S 
Torvet 9 
DK-8600 Silkeborg 
Tel, (06) 827-840 

FINLAND 
Hewlett-Packard Oy 
Bulevardi 26 
P.O. Box 12185 
Helsinki 12 
Tel: 13-730 
Cable, HEWPACKOY-Helslnkl 
Telex: 12·1563 

FRANCE 
Hewlett-Packard France 
Quartier de Courtaboeuf 
Bolte Postale No. 6 
91 Orsay 
Tel: 1-920 88 01 
Cable: HEWPACK Orsay 
Telex: 60048 

Hewlett-Packard France 
4 Q.ual des Etroits 
69 LJOn 5~me 
Tel: 78·42 63 45 
Cable: HEWPACK Lyon 
Telex: 31617 

Hewlett-Packard France 
29 rue de la Gara 
F-31 Blagnac 
Tel: (61) 85 82 29 
Telex: 51957 

GERMANY 
Telex: 41 32 49 FRA 
Berliner Strasse 117 
6 Nleder-Eschbach/Frankfurt 56 
Teh (0611) 50 10 64 
Cable: HEWPACKSA Frankfurt 
Hewlett-Packard Vertriebs-GmbH 

Hewlett-Packard Vertrlebs-GmbH 
Lietzenburgerstrasse 30 
1 Berlin 30 
Tel: (0311) 211 60 16 
Telex: 18 34 05 

Hewlett-Packard Vertrlebs-GmbH 
Herrenbergerstrasse 110 
703 Btibllngen, WUrttemberg 
Tel: 07031·6671 
Cable, HEPAG Bobllngen 
Telex: 72 65 739 

Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 
4 DUsseldorf 1 
Tel: (0211) 68 52 58/59 
Telex: 85 86 533 

Hewlett-Packard Vertrlebs-GmbH 
Wendenstr. 23 
2 Hamburg 1 
Tel: (0411) 24 05 51/52 
Cable: HEWPACKSA Hamburg 
Telex: 21 53 32 

Hewlett-Packard Vertriebs-GmbH 
Reginfriedstrasse 13 
8 MUnchen 9 
Tel: (0811) 69 59 71/75 
Cable, HEWPACKSA MUnchen 
Telex, 52 49 85 

GREECE 
Kostas Karayannis 
18, Ermou Street 
Athens 126 
Tel: 230301,3,5 
Cable, RAKAR Athens 
Telex. 21 59 62 RKAR GR 

IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks, England 
Tel: Slough 753-33341 
Cable, HEWPIE Slough 
Telex: 84413 

ITALY 
Hewlett-Packard ltaliana S.p.A. 
Via Amerigo Vespucci 2 
20124 Miiano 
Tel: (2) 6251 (10 lines) 
Cable: HEWPACKIT Milan 
Telex: 32046 

Hewlett-Packard ltallana S.p.A. 
Palazzo Italia 
Piazza Marconi 25 
00144 Rome - Eur 
Tel: 6·591 2544 
Cable: HEWPACKIT Rome 
Telex: 61514 

AFRICA, ASIA, AUSTRALIA 
ANGOLA 
Telectra Empresa Tecnia 

de Equipamentos Electricos 
SAR 

Rua de Barbosa Rodrigues 
42·1° 

Box 6487 
Luanda 
Cable: TELECTRA Luanda 

AUSTRALIA 
Hewlett-Packard Australia 

Pty. ltd. 
22·26 Weir Street 
Glen Iris, 3146 
Victoria 
Tel: 20.1371 (6 lines) 
Cable, HEWPARD Melbourne 
Telex: 31024 

Hewlett-Packard Australia 
Ply. Ltd. 

61 Alexander Street 
Crows Nest 2065 
New South Wales 
Teh 43.7866 
Cable: HEWPARD Sydney 
Telex: 21561 

Hewlett-Packard Australia 
Pty. Ltd. 

97 Churchill Road 
Prospect 5082 
South Australia 
Tel: 65.2366 
Cable, HEWPARD Adelaide 

Hewlett Packard Australia 
Ply. Ltd. 

2nd Floor, Suite 13 
Casablanca Buildings 
196 Adelaide Terrace 
Perth, W.A. 6000 
Teh 21-3330 
Cable, HEWPARD Perth 

Hewlett-Packard Australia 
Ply. Ltd. 

10 Woolley Street 
P.O. Box 191 
Dickson A.C.T. 2602 
Tel: 49-8194 
Cable, HEWPARD Canberra ACT 

CEYLON 
United Electricals Ltd. 
P.O. Box 681 
Yahala Building 
Staples Street 
Colombo 2 
Teh 5496 
Cable. HOTPOINT Colombo 

CYPRUS 
Kypronlcs 
19 Gregorios & Xenopoulos Road 
P.O. Box 1152 
Nicosia 
Tel, 6282-75628 
Cable: HE-1-NAMI 

ETHIOPIA 
African Salespower & Agency 

Private Ltd., Co. 
P.O. Box 718 
58/59 Cunningham St. 
Addis Ababa 
Tel: 12285 
Cable: ASACO Addlsababa 

Blue Star Ltd. 
17-C Ulsoor Road 
Bangalore-8 

Blue Star, Ltd. 
96 Park Lane 
Secunderabad 3, India 
Tel: 7 63 91 
Cable: BLUEFROST 

Blue Star, Ltd. 
23/24 Second Line Beach 
Madras 1, India 
Tel: 2 39 55 
Telex: 379 
Cable: BLUESTAR 

Blue Star, Ltd. 
HONG KONG lB Kaiser llungalow 
Schmidt & Co. (Hong Kong) Ltd. Olndll Road . 
P.O. Box 297 Jamshedpur, India 

1511, Prince's Building 15th Floor be~I 38 BoL4UESTAR 
10, Chater Road a e. 
Hong Kong INDONESIA 
Teh 240168, 232735 Bah Bolon Trading Coy. N.V. 
Cable: SCHMIDTCO Hong Kong D)alah Merdeka 29 

INDIA 
Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 20BR, India 
Tel: 29 50 21 
Telex: 2396 
Cable, BLUEFROST 

Blue Star Ltd. 
Band Box House 
Prabhadevi 
Bombay 25DD, India 
Tel: 45 73 01 
Telex: 2396 
Cable: BLUESTAR 

Blue Star Ltd. 
14/40 Civil Lines 
Kanpur, India 
Tel: 6 88 82 
Cable: BLUESTAR 

Blue Star, Ltd. 
7 Hare Street 
P.O. Box 506 
Calcutta I, India 
Tel, 23-0131 
Telex, 655 
Cable: BLUESTAR 

Blue Star Ltd. 
Blue Star House, 
34 Ring Road 
Lajpat Nagar 
New Delhi 24, India 
Tel: 62 32 76 
Telex, 463 
Cable: BLUESTAR 

Bandung 
Tel: 4915 51560 
Cable, ILMU 
Telex, 809 

IRAN 
Telecom, ltd. 
P. 0. Box 1812 
240 Kh. Saba ShomalJ 
Teheran . 
Tel: 43850, 48111 
Cable: BASCOM Teheran 

ISRAEL 
Electronics & Engineering 

Div. of Motorola Israel Ltd. 
17 Aminadav Street 
Tel·AYIY 
Tel: 36941 (3 lines) 
Cable: BASTEL Tel-Aviv 
Telex: Baste! Tv 033-569 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 
59 Yoyogi 1-chrome 
Shlbuya-ku, Tokyo 
Tel: 03-370-2281/7 
Telex: 232·2024YHP 
Cable: YHPMARKET TOK 23·724 

Yokogawa-Hewlett-Packard Ltd. 
Nisei lbaragi Bldg. 
2-2-8 Kasuga 
lbaragl-Shi 
Osaka 
Tel: 23·1641 

NETHERLANDS 
Hewlett-Packard Benelux, N.V. 
Weerdestein 117 
P.O. Box 7825 
Amsterdam, z 11 
Tel, 020-42 7777 
Cable: PALOBEN Amsterdam 
Telex: 13 216 

NORWAY 
Hewlett-Packard Norge A/S 
Box 149 
Nesveien 13 
N·l344 Haslum 
Tel: 2·53 83 60 
Cable: HEWPACK Oslo 
Telex: 16621 

PORTUGAL 
Telectra 
Empresa Tecnica de 

Equipamentos 
Electricos, S.a.r.I. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
Lisbon 1 
Tel: 68 60 72 
Cable: TELECTRA Lisbon 
Telex: 1598 

SPAIN 
Enrique Larreta 12 
Madrid, 16 
Tel: 215 35 43 
Cable: TELEATAIO Madrid 
Ataio lngenieros SA 
Telex: 27249E 

Ataio lngenieros SA 
Ganduxer 76 
Barcelona 6 
Tel, 211·44-66 
Cable: TELEATAIO BARCELONA 

Yokogawa-Hewlett-Packard Ltd. 
Ito Building 
No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Teh 551·0215 

Yokogawa-Hewlett-Packard Ltd. 
Nitto Bldg. 
2300 Shinohara-cho, 
Kohoku-ku 
Yokohama 222 
Tel: (405) 432-1504/5 

KENYA 
R. J. Tilbury Ltd. 
P. o. Box 2754 
Suite 517/518 
Hotel Ambassadeur 
Nairobi 
Teh 25670, 68206, 58196 
Cable: ARJAYTEE Nairobi 

LEBANON 
Constantin E. Macridis 
Clemenceau Street 
P.O. Box 7213 
Beirut 
Tel: 220846 
Cable: ELECTRONUCLEAR Beirut 

MALAYSIA 
MECOMB Malaysia Ltd. 
2 Lorong 13/6A 
Section 13 
Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 

MOZAMBIQUE 
A. N. Goncalves, LOA. 
4.1 Apt. 14 Av. D. Luis 
P.O. Box 107 
Lourenco Marques 
Cable: NEGON 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
32-34 Kent Terrace 
P.O. Box 9443 
Wellington, N.Z. 
Tel: 56·559 
Cable, HEWPACK Wellington 

Hewlett Packard (N.Z.) Ltd. 
Box 51092 
Pukuranga 
Tel: 573.733 

SWEDEN (Jan 71) 
Hewlett-Packard Sverige AB 
Enighetsvagen 1-3 
Fack 
S-16120 Bromma 20 
Tel: (08) 98 12 50 
Cable: MEASUREMENTS 

Stockholm 
Telex: 10721 

Hewlett-Packard Sverige AB 
Hagakersgatan 9C 
s 431 04 Mtilndal 4 
Tel, 031 - 27 68 00 

SWITZERLAND 
Hewlett Packard Schweiz AG 
Zurcherstrasse 20 
8952 Schlleren 
Zurich 
Tel: (051) 98 18 21/24 
Cable: HPAG CH 
Telex: 53933 

Hewlett Packard Schweiz A.G. 
Rue du Bois-du-Lan 7 
1217 Meyrin 2 Geneva 
Tel: (022) 41 54 00 
Cable, HEWPACKSA Geneva 
Telex' 2 24 86 

TURKEY 
Telekom Engineering Bureau 
P.O. Box 376 
Karakoy 
Istanbul 
Tel: 49 40 40 
Cable, TELEMATION Istanbul 

PAKISTAN (EAST) 
Mushko & Company, Ltd. 
Zirat Chambers 
31, Jinnah Avenue 
Dacca 
Tel: 280058 
Cable: NEWDEAL Dacca 

PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 
Victoria Road 
Karachi 3 
Tel: 511027, 512927 
Cable: COOPERATOR Karachi 

PHILIPPINES 
Electromex Inc. 
Makati Commercial Center 
2129 Pasong Tama 
Makati, Rizal D 708 
P.O. Box 1028 
Manila 
Tel: 89·85-01 
Cable: ELEMEX Manila 

SINGAPORE 
Mechanical and Combustion 

Engineering Company Ltd. 
9, Jalan Kllang 
Red Hill Industrial Estate 
Singapore, 3 
Teh 642361-3 
Cable' MECOMB Singapore 

SOUTH AFRICA 
Hewlett Packard South Africa 

(Pty.), Ltd. 
P.O. Box 31716 
Braamfontein Transvaal 
Milnerton 
30 De Beer Street 
Johannesburg 
Tel: 725-2080, 725-2030 
Telex' 0226 JH 
Cable: HEWPACK Johannesburg 

Hewlett Packard South Africa 
(Pty.), Ltd. 

Breecastle House 
Bree Street 
Cape Town 
Tel: 3·6019, 3·6545 
Cable, HEWPACK Cape Town 
Telex, 5·0006 

Hewlett Packard South Africa 
(Ply.), Ltd. 

30B Glenwood Centre 
Corner Hunt & Moore Roads 
P.O. Box 99 
overport, Natal 
Tel: 347536 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks 
Tel: Slough (0753) 33341 
Cable, HEWPIE Slough 
Telex: 84413 

Hewlett-Packard Ltd. 
The Graftons 
Stamford New Road 
Altrincham, Cheshire 
Tel: 061 928-8626 
Telex, 668068 

YUGOSLAVIA 
Belram S.A. 
83 avenue des Mimosas 
Brussels 1150, Belgium 
Tel: 34 33 32, 34 26 19 
Cable, BELRAMEL Brussels 
Telex: 21790 

SOCIALIST COUNTRIES 
PLEASE CONTACT: 
Correspondence Office for 
Eastern Europe 
Jnnstrasse 23/2 
Postfach 
Al204 Vienna, Austria 
Tel: (222) 3366 06/09 
Cable: HEWPACK Vienna 
Telex: 75923 

ALL OTHER EUROPEAN 
COUNTRIES CONTACT: 
Hewlett-Packard S.A. 
Rue du Bois-du-Lan 7 
1217 Meyrin 2 Geneva 

Switzerland 
Tel: (022) 41 54 00 
Cable: HEWPACKSA Geneva 
Telex: 2.24.86 

TAIWAN REP. OF CHINA 
Hewlett Packard Taiwan 
39 Chung Shlao West 
Sec. 1 
Overseas Insurance 
Corp. Bldg. 7th Floor 
Taipei 
Tel: 579-605, 579·610, 579·613 
Telex: c/o Bankamerica TP 339 
Cable: HEWPACK Taipei 

THAILAND 
The International 

Engineering Co., Ltd. 
P. 0. Box 39 
614 Sukhumvlt Road 
Bangkok 
Tel: 910722 (7 lines) 
Cable: GYSOM 
TLX INTENCO BK-226 Bangkok 

VIETNAM 
Peninsular Trading Inc. 
P.O. Box H-3 
216 Hien-Vuong 
Saigon 
Tel: 20.805 
Cable: PENINSULA Saigon 

ZAMBIA 
R. J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 
Lusaka 
Zambia, Central Africa 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Correspondence 
Office 
Piazza Marconi 25 
1·00144 Rome-Eur, Italy 
Tel: (6) 59 40 29 
Cable: HEWPACKIT Rome 
Telex: 61514 

OTHER AREAS NOT 
LISTED, CONTACT: 
Hewlett-Packard 

INTERCONTINENTAL 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 326·7000 

(Feb. 71 493-1501) 
TWX: 910-373-1267 
Cable, HEWPACK Palo Alto 
Telex: 034-8461 
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CE RTI Fl CATI 0 N 

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 calibrqtion 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. 


