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SECTION 1 .
GENERAL DESCRIPTION

1.1 ELECTRICAL DESCRIPTION

The Model DY-5842 VLF Receiver is a transistorized, crystal
controlled, superheterodyne type for the frequency range 14 to
60 ke, It is designed for high sensitivity, narrow bandwidth re-
ception of VLF Standard Frequency broadcasts, such as those
from WWVL. The received broadcast signal is restored at up
to 130 db of voltage gain, This restored broadcast signal may
be applied to a calibration system for a local standard frequen-
cy. For Station WWVL only, an optional modification (M1) to
the standard DY-5842 Receiver provides a simple phase compar-
ison system for calibration of a 100 kc¢ local standard frequency.

The DY-5842 includes a signal level meter, permitting it to be
used for VLF field strength measurements. Such measurements
are facilitated through the ability of the DY-5842 Receiver to op-
erate from a battery power supply. In addition, a front panel
jack provides for recordings of the meter indications by an un-
grounded, external, galvanometer type recorder.

Each of up to five crystal controlled reception channels, or a
sixth channel controlled by an external local oscillator, may be
used. The following table lists the frequencies and transmitting
stations covered by Dymec supplied crystals:

FREQUENCY .TRANSMITTING STATION

14.7 ke NAA Maine, U.S.A.

16. ke GBR Great Britain

18. ke NBA Panama

18.6 kc NPG/NLK Washington State, U.S.A.
19.8 ke NPM Hawaii, U.S.A.

20. ke wWVL Colorado, U.S.A.

60. ke VWVB Colorado, U.S.A.

60. ke MSF Great Britain

Crystals for other signals in the Receiver's range may be ob-
tained, by special order, from Dymec.

1-1
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1.2

1.3

As a result of the high sensitivity of the DY-5842 Receiver, a
loop antenna may be used in noisy urban locations. A 4-foot
diameter, shielded loop is available as an optional accessory.

PHYSICAL DESCRIPTION

The DY-5842 VLF Receiver is available housed in a cabinet de-
signed for bench top use, or enclosed in dust covers for rack
mounting. Standard front panel finish is non-reflecting light-grey
baked enamel with black-filled engraved control titles. Cabinets
for the Receiver are equipped with carrying handles and are paint-
ed in wrinkle-finish grey-baked enamel.

SPECIFICATIONS

FREQUENCY RANGE
14 to 60 kec.

SENSITIVITY
Seven ranges for full scale outputs, 3, 10, 30, 100, 300, 1000,
and 3000 pv. (Receiver useful to less than 1 uv.)

SELECTIVITY
+ 3-1/2 cycle bandwidth -- at least 3 db down.
+70-0/0 cycle bandwidth -- at least 80 db down.

INPUT CIRCUIT ,

Balanced input for shielded 2-wire input cable through a UG-103/
U connector. 2-position front panel switch provides selection of
tuned or untuned input. Tuned input operation includes tuning con-
trols for the accessory loop antenna, and adjustable trimmers to
compensate for length of antenna-to-Receiver cable used. Imped-
ance of untuned input 20K (kilohms) minimum,

RESTORED BROADCAST SIGNAL OUTPUT

10v rms maximum for full scale meter deflection regardless of
meter range. Front panel GAIN control provided to establish
desired output level. Output impedance 600%.

RESTORED BROADCAST SIGNAI, PHASE SHIFT
Phase shift between restored and received signals varies less than
5 us over the temperature 0 to 50°C,

EXTERNAL FILTER

An external Bridged-T filter can be plugged directly into front
panel binding posts to provide at least 35 db of adjacent signal
rejection,

1-2
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EXTERNAL LOCAL OSCILLATOR .

An external local oscillator, which provides sine wave signals 100 kc
above the broadcast signals to be received, may be applied through a
front panel BNC connector, Input impedance 6008, input level 10 to
50 mv rms, sine wave,

RECORDER OUTPUT
1 ma dc into 15009 or less, for an ungrounded galvanometer type re-
corder.

POWER REQUIRED L

115/230 vac +10%, 50 to 1000 cps, approximately 3w. Circuitry pro-
vided for operation from an external battery supply, 18 to 28v dec.
DIMENSIONS (Overall)

Cabinet Mount: 20-3/4 inches wide, 12-1/2 inches high, 16 inches

deep.

Rack Mount: 19 inches wide, 10-5/32 inches high, 16 inches deep.

WEIGHT

Cabinet Mount: Net 40 Ib, shipping 60 Ib.

Rack Mount: Net 35 Ib, shipping 55 lb.

ACCESSORIES AVAILABLE

1. Internal Local Oscillator Crystals: Frequency range 14.7, 16.,
18., 18.6, 19.8, 20., and 60. kc. Crystals for other frequen-
cies within the range 14. to 60. kc available on special order.

2. Loop Antenna: Shielded, 4-foot diameter. Permissible wind
Toad, 80 mph. Furnished with 50 feet of input cable. Longer
input cables furnished on special order, recommended maximum
950 feet. Stock No. 9060-0020. (Net weight 19 lb, Shipping
weight, with 50 feet of input cable, 70 lb, ‘approximately. )

3. Bridged-T Filter: Fixed tuned for specified frequency. Provides
af least 35 db adjacent signal rejection.

OPTIONAL MODIFICATIONS

M1. Electronic Phase Comparator: Permits direct and continuous
phase comparison against WWVL. Specifications on page 1-4.

1-3
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OPTIONAL MODIFICATION M1 SPECIFICATIONS ADDED TO STANDARD
DY-5842 VLF RECEIVER

1. 100 k¢ Standard Reference Input: Input impedance 60008 approxi-
mately.  Accepts sine wave voltages from 1 to 10v rms; positive
pulses 1lv peak minimum; square wave voltages 1.5v p-p minimum.

2. Potentiometer Recorder Output: Adjustable from 0 to at least 100
mv for full scale (b0 us or 360°) deflection. *

3. Galvanometer Recorder 'Output: Adjustable from 0 to at least 1 ma
for full scale (50 ps or 360°) deflection. *

4., Integration Time Constant: 5 seconds on both recorder outputs. '

May be modified by user as desired.

*Both recorder outputs may be used simultaneously.

¥
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2.1

2,2

SECTION 2
INSTALLATION . AND OPERATION

INSTALLATION

Due to low power consumption and heat dissipation, the DY-5842
VLF Receiver may be operated in any location with normal tem-
perature and humidity conditions, and does not require any special
ventilation.

Normally, the DY-5842 Receiver's ac power input circuits are wir-
ed for a 115v ac power source. These circuits may be converted
to operate from a 230v power source by rewiring the primary of
the power transformer T10 as follows:

1) Leads for the primary winding are wired to a 5-lug tie-point
strip mounted near the transformer.

2) Remove the jumper wire between the black and green-with~
black tracer leads.

3) Remove the jumper wire between the black-with-yellow and
red-with-black tracer leads.

4) Install an insulated jumper between the green-with-black and
black-with~-yellow tracer leads.

5) Replace the .125a fuse F1 used for 115v ac operation with a
1/16a fast~action fuse.

CONTROLS, CONNECTORS, AND INDICATORS

Front Panel Description

RANGE Switch used to set the gain of the IF amplifier
(uv) and, thereby, the full scale reading of the Re-

ceiver's level meter.

RMS VOLTS Meter to indicate the level of the received broad-
cast signal, when the GAIN control is in the CAL
(switched) position.

CHANNEL 'Switch used to select the predetermined local os-
cillator frequency (one of five internal, or an ex-
ternal) for a desired broadcast signal. In the Re-
ceiver's LOOP INPUT operating mode, this control
also selects a capacity to initially tune the accessory
loop antenna.

2-1
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Front Panel

LOOP TUNE --
COARSE and
FINE

METER CAL

FREQUENCY
TRIM

UNTUNED -~
LOOP INPUT

GAIN --
CAL

CHANNEL -~
FREQ

INPUT

EXT
FILTER

RECORDER

OUTPUT

EXT L.O.

Description

Two switches used to select the internal capacities
to compensate for the length of antenna-to-Receiver
cable used.

Serewdriver control used in the Receiver's mainten-
ance procedure only, to establish the gain of the met-
er amplifier., Refer to Section 4.5.5.

Screwdriver controls used with the corresponding po-
sitions of the CHANNEL switch, to optimize the in-
ternal local oscillator frequencies.

The LOOP INPUT position of this switch applies tun-
ing capacitors in the Receiver to the antenna system.

Potentiometer-with-switch control used to adjust the
Receiver's input differential amplifier for a desired
output level. In the CAL position, the RMS VOLTS
meter indicates the input signal level.

Chart identifies the broadcast signal frequency for
which each reception channel has been preset. Refer
to Section 1, 1.

Connector to accept a shielded 2-wire input cable
from the Receiver's antenna system.

Binding posts provided with a.shorting bar between
the two red posts. The circuit between the Receiv-
er's differential preamplifier and input amplifier is
completed through these posts. The Bridged-T filter
accessory may be substituted for the shorting bar at
any time.

Phone jack receptacle to provide connection for an
ungrounded galvanometer type recorder in series
with the RMS VOLTS meter.

'Connector (BNC) furnishes the Receiver's restored

broadcast signal output to external circuits.

Connector (BNC) receives signals from an external
local oscillator to provide a sixth reception channel.

2-2
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Front Panel

POWER ON

POWER

0. 125A

Rear Panel

AC

POWER INPUT
DC

SELECTOR --
DC and AC

Description

Toggle switch in the ON position applies ac line pow-
er to the primary of the power transformer T10, and
connects the positive terminal of the dc power source
to the Receiver's chassis.

Indicator lamp lights when the ac line is turned on,
does not light when the dc power source is on.

Fuseholder to contain the 0, 12ba cartridge fuse. It
is wired in series with the ac power input circuits,
This fuse must be replaced by a 1/16a fuse if the
instrument is wired for 230v ac operation.

Description

Power line cable is a 3-conductor cable equipped with
a NEMA approved 3-contact plug. The round, off set.
contact connects the instrument chassis to earth ground.
An adapter may be used to connect the Receiver to a 2-
contact receptacle. :

Binding posts to receive power from an external dc pow-
er source. Voltage from the dc power source must be
within the limits indicated, and connected according to
the polarity indicated,

CAUTION

The positive (red) terminal is connected to the instru-
ment chassis, when the front panel POWER switch is’
ON. The external dc power source should be a float-
ing supply, otherwise a short circuit may be establish-
ed. Fuses on both sides of the dc power source, rat-
ed at a maximum of la, are recommended,

Slide switch used to connect the appropriate supply to
the Receiver's power supply regulator circuits.

The following items are blank positions filled by plug buttons in a stan-

dard Receilver.

When Optional Modification M1 is included with the Re-

ceiver, these items exist as listed.
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2.3

Blank Positions

Optional Modification M1 Description

1100 KC IN

POT RCDR

CALIBRATE
(HALF SCALE)

GALV RCDR

RCDR OUT
MODE

LEVEL RCDR
INPUT MODE
INPUT

OPERATION

Connector (BNC) used to receive a user's 100
ke input for comparigon with WWVL,

Binding posts wired to connect the phase com-
parator output to a potentiometer type recorder.

Two screwdriver controls used when the RCDR
OUT MODE switch is in the CAL position. Each
control is used to set its corresponding recorder's
deflection at half of the full scale deflection.

Binding posts used to connect the phase compar-

ator output to a galvanometer type recorder,

A 3-position switch used to set the phase com-
parator output as follows:

ZERO-Position: Disables the phase compara-

tor's input and output circuits.

CAL-Position: Connects both phase comparator -

inputs to the same signal to obtain an output for
25 pus (180°) phase difference.

OPERATE-~Position: Connects each of the com-

parator inputs to their normal signal sources,

The output then is proportional to phase differ-
ences between WWVL and the user's local 100
ke standard frequency.

Blank positions used when the RECORDER con-
nector, UNTUNED INPUT--LOOP INPUT switch,
and INPUT connector are to be relocated to the
rear panel, as might be desired for a rack in-
stallation.

To ready the Receiver for operation for the first time, the meter
should be mechanically zero set before power is applied. This ad-
justment is needed only at the initial installation of the instrument

in a given location.

The meter pointer should be adjusted by the

procedures given below, under three Receiver conditions -- at nor-
mal operating temperature -- in normal operating position -- power
has been turned off for at least 10 minutes.
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2.3.1

2.3.2

Mechanically zero set the meter by the following steps:

1) Rotate the adjustment screw on the meter panel clockwise
(cw) until the meter pointer is to the left of zero and further
cw rotation will move the pointer up scale toward zero.

2) Turn the adjustment screw cw until the meter pointer is ex-
actly over the zero mark. If the screw is turned too far,
do not correct it by counter-clockwise (ccw) rotation, but
repeat steps 1 and 2 of this Section.

3) Now turn the adjustment screw ccw about 15°, but not far
enough to move the meter pointer down scale. X the point-
er moves in either direction, repeat the entire procedure.
This procedure zero sets the meter for best accuracy and
mechanical stability.

Before the POWER switch is turned on, the SELECTOR switch
on the rear panel must be set for AC or DC operation, as re-
quired. '

Instrument Turn On

Before the instrument is turned on, the preliminary adjustments
given in the preceding paragraphs should be checked. No spec-
ial turn on procedure or warm up period is needed. The follow-
ing operating procedures may be started directly after the POWER
switch is turned on.

VLF Broadcast Reception

The basic function of the Receiver is to amplify the level of the
transmissions received, from a Standard Frequency broadcast sta-
tion, to a voltage level which may be used in a comparison sys-
tem. This section describes the procedures which optimize the
reception of a given broadcast signal.

2,3.2.1 Preliminary Tuning of FREQUENCY TRIM

1) Disconnect the shorting bar between the two red binding posts.
Connect a 1 kc sine wave signal, from a crystal controlled lo-
cal standard frequency, between the black and right hand red
binding posts of the EXT FILTER connector. The Receiver
may then be pre-tuned to harmonics of this signal (such as
the 16th harmonic for GBR, 18th for NBA, 20th for WWVL,
etc.) by the following steps.

2-5
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2.3.2.2

3)

4)

5)

6)

Set the GAIN control to the CAL (switcﬁed, at fully ew) po-
sition.

Set the CHANNEL selector to the position indicated by the
CHANNEL-FREQ chart, or the EXT L.O. position. If an
external local oscillator signal is to be usged, it iz connect-
ed to the EXT L,O. connector (BNC) on the front panel. The
frequency used must be 100 kc above the frequency of the
signal to be received at an amplitude between 10 and 50 mv.

Set the RANGE selector as needed to keep the RMS VOLTS
meter deflection on scale,

NOTE: When the 3 (uv) position of the RANGE control is
used the Receiver is exiremely sensitive. In most locations
this sensitivity will allow the ambient noise to cause a restor-
ed frequency output, even when there is no connection to the
INPUT receptacle., This undesired output may be stopped by
shorting the INPUT connectors or increasing the RANGE con-
trol setting,

The 3 (uv) RANGE position may also allow the Receiver to
oscillate due to feedback from the circuits using the restored
frequency output. Suitable shielding of the ouiput circuits will
prevent this.

When a LOOP INPUT is to be used {see step 2, Section 2.3.2.2)
adjust the COARSE and FINE TUNE controls for maximum meter
deflection, while re-setting the RANGE conirol as needed to keep
the meter pointer on scale.

Adjust the appropriate FREQUENCY TRIM control for maxi-
mum meter deflection, again re-setting the RANGE control
as needed to keep the mter pointer on scale.

Final Tuning to a Station

1)
2)

Connect the antenna to the Receiver's INPUT receptacle.

Set the UNTUNED-LOQP INPUT switch to the position defined
by the following factors:

a) A loop antenna with a nominal inductance of 1.43 mh and
no provisions of its own for tuning requires the LOOP IN-
PUT position,
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2,3.3

b) A "long wire" antenna or a loop antenna with its own
tuning capacities requires the UNTUNED INPUT posi-
tion. .

3) Connect either the shorting bar or the accessory Bridged-T
filter to the EXT FILTER binding posts.

4) Perform steps 2 through 6 of Section 2.3.2.1.

The Receiver is now indicating the level of the received signal
in the RMS VOLTS meter according to the range indicated by
the RANGE switch setting. At the OUTPUT connector the receiv-
ed signal re-appears at an increased voltage level. The output
level is proportional to the meter deflection, up to 2 maximum
of 10v for a full scale deflection, regardless of meter range.
The output level may be controlled by either or both the RANGE
switch and the GAIN control.

Applications

The restored signal of the DY-5842 VLF Receiver provides a
convenient comparison reference for calibration of local frequen-
cy standards. Figure 2.1, page 2-8, illusirates a typical com-~
parison system.

Descriptions given in the @ Application Note 52, Section 1 ~-
page 1-3, Section 2 -- page 2-6, cover most aspects of frequen-
cy comparisons by this and other systems. A brief summary of
those descriptions follows: -

For CW (continuous wave) broadcasts, such as those transmitted
by WWVL and WWVB, the 1 kc output of the ®@113BR Divider and
Clock 1s used to start a time interval measurement, and the re-
stored broadcast signal oufput of the DY-5842 Receiver is used to
stop the measurenient. Controls of the & time interval measure-
ment instruments allow selection of repeatable points on both the
start and stop signals. Thus, the time interval measurement in-
dicates the time lapse between the selected start trigger point on
the local standard signal and the selected stop trigger point on the
broadcast standard signal. Variations in this count identify a fre-
quency difference between the local standard and the broadcast stan-
dard. A steadily decreasing count shows that the frequency of the
local standard is low, an increasing count shows a high frequency,
and a steady count indicates a correct local standard.

2-1
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2.4

2.4.1

Printed tape records from the digital recorder,or analog records
from the strip-chart.recorder may be used to integrate the indi-
vidual measurements over large periods of time. Integration pro-
vides greater comparison accuracies and a means of computing the
local 9Standard frequency error. Comparison accuracies of 1 part
in 10 in less than 1 hour are possible in this system.

OPTIONAI: MODIFICATION M1

Optional Modification M1 of the DY-5842 VLF Receiver provides

for a simple analog comparison system using the 20 ke Standard
Frequency broadcast by WWVL from Sunset, Colorado. A linear
phase comparator circuit and a 5:1 divider circuit are added to

the Receiver's circuits.

A 100 ke local standard frequency is applied to the divider input,
where it is reduced to 20 kc. The phase comparator then pro-
duces dc voltage and current ouiputs proportional to phase differ-
ences between the two 20 kc signals. Maximum outputs correspond
to 50 us, the period of a single 20 ke cycle.

The dc voltage output may be applied to a potentiometer-type re-
corder, or the dc current output to a galvanometer-type record~
er. Each of these circuits operates independently of the other,
thus they may be used simultaneously ~- if desired.

Full applications of this comparison system are also given in
the @ Application Note 52,

OPTIONAL MODIFICATION M1 OPERATION

Operating procedures for the Modification M1 system follow these
general steps:

1) Optimize the reception of WWVL by the procedures given in
Section 2.3.2 of this handbook.

2) ' Connect a 100 kc signal, derived from the local standard
frequency to be checked to the 100 KC IN connector (BNC)
on the rear panel. This signal must meet the specifications
listed in Section 1.3 of this handbook, under Optional Modifi-
cations.

3) Connect a potentiometer-type recorder to the POT RCDR

binding posts on the rear panel, or a galvanometer-type
recorder to the GALV RCDR binding posts.
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4} Set the RCDR OUT MODE switch to ZERO, and adjust the record-
er controls for zero deflection.

5) Set the RCDR OUT MODE switch to CAL; and adjust the CALIBRATE
 (HALF-SCALE) control -- and the recorder's range controls where
necessary -- for half-scale deflection.

6} Set the RCDR OUT MODE switch to OPER.

Curves plotted by the recorder will drift up scale if the local standard
frequency is too high, down scale if the frequency is too low. The angle
of the plotted curve will depend on the paper speed and the amount of fre-
quency drift.

Reception in some areas may have low signal-to-noise ratios. Each of
the M1 phase comparator outputs has resitance-capacitance type integrat-
ing networks to minimize the effects of noisy receptions. As shipped
from the factory, both integrating time constants are approximately 5 sec-
onds.

Phase comparisons accurate to within +1 ps are possible with the DY-
5842-M1. The integrating networds inherently deteriorate the noisy re-
ception linearity as the instantaneous phase differences approach the min-
imum and maximum limits. Idealized and typical potentiometer recorder
plots are shown in Figure 2. 2.
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Figure 2.2
\ Plot of a large phase drift in a noise free reception, the re-
. sult of a high local standard frequency,
:
o W‘M% The same plot as seen in a typically noisy reception.

W ,/E?Jfﬁ‘? Plot of a steady phase difference, the result of a correct lo-
PR oal standard frequency.

NOTE: The "cycle retrace" occurs when the maximum instantaneous phase
differences are reached. Under ideal noise reception conditions and without
any integrating networks, the "cycle retrace" would be practically a vertical
line from full scale deflection back to. zerc and the corners would be sharp.
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3.1

3.2

SECTION 3
THEORY OF OPERATION

GENERAL DESCRIPTION

Figure 3.1 on the previous page shows the arrangement of circuits
in the DY-5842 VLF Receiver. The broadcast signal is applied to
differential amplifier and filter circuits, then to a balanced modu-
lator to be heterodyned with a local oscillator signal. Filter net-
works in series with the balanced modulator output allow only the
100 ke difference frequency to reach the input attenuator for the
IF amplifier. A meter amplifier then detects the average level

of the IF signal, indicates the level in a front panel meter, and
passes the IF signal along to an output modulator. Here the amp-
lified IF is heterodyned with the same local oscillator signal fre-
quency. A low pass filter in series with the output modulator out-
put allows only the restored broadcast signal difference frequency
to reach the output amplifier. -

A conventional full wave, r-c (resistance capacitance) filtered, rec-
tifier circuit converts ac line power to a 28v dc input for the 15v
de power supply regulator. The regulator input may be switched
to an external dc supply for instrument operation at a remote lo-
cation.

Optional Modification M1 circuits use a separate, adjustable Schmitt
Trigger for each of two input signals. Reception of Station WWVL

applies 20 kc to one Schmitt Trigger, while 100 kc derived from a
user's local standard frequency is the input for the other. COutput

from the 20 ke trigger is applied directly to one input of a bistable
multivibrator.

The 100 kc trigger output is divided by 5 to apply a second 20 ke
input to the bistable multivibrator. The multivibrator thus remains
in one of its two states for a period determined by the instantaneous
phase differences between the two original signals. Both of the mul-
tivibrator output voltages are integrated in RC networks. One output
voltage is used to control a current output to an external galvanomet-
er recorder, the other is used as a voltage output to a external po-
tentiometer recorder.

DIFFERENTIAL AMPLIFIER

Referring to sheet 1 of the schematic diagram D5842-1001, the dif- _
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3.3

ferential preamplifier circuit of fransistors Q23 and Q24 permit
the use of a balanced antenna input. Each side of the antenna has
the same impedance to ground through the base circuits.

Transistor Q23 operates as an emitter follower, the output of which
is coupled to the emitter of Q24. Thus, as the Q24 base potential
changes in one direction, the emitter potential changes in the oppo-
site direction, effectively doubling the total input signal.

Diodes CR31, CR32 and CR33, CR34 form limiter circuits for the
base signals of Q23 and Q24. Diodes CR1 and CR2 are also lim-
iters for the following input amplifier, but are needed only when a
signal is inserted through the EXT FILTER connector.

BALANCED MODULATOR

Incoming broadcast signals are converted to a 100 ke IF signal by
using a local oscillator signal to alternate the polarity of an induc-
ed secondary voltage. The balanced modulator circuit using diodes
CR8 through CR11 and the transformers T3 and T4 has a wide dy-
namic range, provided that the local oscillator voltage is consider-
ably larger than the iIncoming broadcast signal.

In the balanced modulator, the diodes are connected to form a bridge.
The junctions of R44, R47 and R46, R48 of the bridge are fed by the
local oscillator. The signal from the input amplifier is applied to the
center tap of the transformer T4 primary feeding the opposite "cor-
ners' of the bridge,.

The large, local oscillator signal drives two adjacent arms of the
bridge alternately into conduction, providing a ground return path
each time for the amplified broadcast (modulating) signal. Thus,

a voltage proportional to the broadcast signal with its polaritychang-
ed at the rate of the local oscillator frequency, is induced in the
transformer T4 secondary winding. This is an amplitude modulated
signal with suppressed carrier, since the meodulator bridge is bal-
anced for the local oscillator (carrier) signal. From the two mod-
ulation sidebands, the lower frequency component becomes the 100
ke IF signal.

Resistor R45 and capacitor C36 are adjusted (see Section 4.5.3) to
balance the modulator bridge. Resistors R44, R46, R47, and R48
in series with the diodes compensate for bridge unbalance caused
by different forward resistances of the diodes.
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3.4

3.4.1

3.4.2

3.4.3

3.

5

BRIDGE OSCILLATOR OR EXT. L.O. AMPLIFIER

Transistors Q6 through Q8 and the associated circuits form a
local oscillator or an amplifier, both with an AGC (automatic
gain control) system. Signals in the frequency range 114 io
160 ke are generated or amplified for use in the balanced mod-
ulator and the output modulator.

Oscillator Circuit

Switch S8 sets Q6 through Q8 circuitry in any of the channel A
through E positions, to operate as an oscillator. In each of
these switch positions, a resonant crystal circuit is connected
to the Q6 base circuit. The crystal circuits, the AGC system,
and the blue-green-white winding of transformer T2 form a
bridge. At oscillation, the bridge is slightly unbalanced. Trans-
former T2 provides positive feedback to the bridge from the col-
lector of Q6.

Amplifier Circuit

When switch S8 is in the EXT. L.O. position, the bridge circuit
of the oscillator mode is opened by S8A and C, and an external

signal is injected between the Q6 base and the AGC diodes CR6

and CRT through S8B.

AGC Circuit

The common emitter current of Q7 and Q8 is proportional to the
amplitude of the local oscillator signal. A portion of this current
is passed through diodes CR6 and CRT, affecting the forward bias
and thereby their ac impedance. An increase of oscillator voltage
will decrease the ac impedance, thus reducing the ac input to Q6
-- or a decrease of the oscillator voltage will have the opposite
effect. The value of R51 determines the oscillator voltage since
it shunts a portion of the AGC current.

100 KC CRYSTAL FILTER

The narrow bandpass filter characteristics are obtained by cas-
cading two crystal tuned filter sections, which are complementary
for the desired frequency response. Both filter sections are of
the symmetrical lattice type, whose simplified circuit is shown
in Figure 3.2.

The typical frequency response of the crystal used in both filter
sections is shown in Figure 3.3. Note that the crystal response
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Symmetrical Lattice Type Filter
Figure 3.2

PARALLEL

INDUCTIVE RESONANCE
! .
FREQUENCY
CAPACITIVE

\

SERIES
RESONANCE

Frequency Response of Crystal
Figure 3.3

is capacitive for low frequencies, then passes through series reson-
ance and the closely adjacent parallel resonance. For higher frequen-
cies the crystal acts again like a capacitance. The series resonance
frequency can be slightly shifted by an external capacitor.

Consider now the complete filter as shown in Figure 3.4, The IF
signal from the modular output passes the double crystal filter, which
has a double peak response. Since any strong adjacent signal com-
ponent is rejected, the signal level can now be raised without overload-
ing the IF amplifier. From the IF amplifier output,the IF signal pass-
es the second filter section, containing one tuned crystal only, which
complements the frequency response of the first filter section.

The correct frequency response of any bandpass filter depends on its
proper resistive termination. This fact is important since the two
crystal filter sections are terminated on both input and output by im-
pedance networks. Refer to the schematic diagram of D5842-1001,
sheet 2. These filter termination networks are tuned to 100 ke to be-
come resistive and terminate the filter properly.
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3.6

3.6.1

3.7

3.7.1

The second crystal filter operates into the meter amplifier in-
put, thus its input impedance may affect the termination and
hence the response of the filter.

The two tuned tank circuits following the first crystal filter re-
ject spurious response frequencies at 228 kc and 381 kc respec-
tively. Resistive termination of the filter is obtained by tuning
the two tank circuits with C58 to series resonance at 100 kc,

METER AMPLIFIER, RECTIFIER

The schematic of the 4-stage meter amplifier and the rectifier
circuit is shown in D5842-1001, sheet 2. All four transistor
stages are of the grounded emitter type. Negative feedback is
applied through C76 from the output of Q12 to the emitter of
Q11 to stabilize the first two stages. A portion of the ac re-
turn signal of the rectifier bridge is fed to the emitter of Q13
as negative feedback, stabilizing stages Q13 and Q14 and the
rectifier circuit. R92 (Meter Cal.) adjusts the gain of the me-
ter amplifier when calibrating the instrument. Refer to Section
4.5.5.

Rectifier Circuit

The amplified IF signal is fed from the collector of Q14 to a
single ended, full wave rectifier bridge. In series with the
meter is the phone jack recorder output, decoupled by bifilar-
wound chokes (L13AB) from the rectifier circuit. The ac sig-
nal from the bridge is returned to ground through R109 and
R110, :

At low IF signal levels, diodes CR12 and CR13 of the meter
bridge have a non-linear resistance causing the indicated meter
current to be non-proportional with respect to the input signal.
To eliminate the effect of the diode non-linearity, the diodes
are driven from a current source Ql4. The emitter of Q14 is
returned to ground through resistors R100 and R101, having
the effect of negative current feedback.

OUTPUT MODULATOR AND AMPLIFIER

QOutput Modulator

The output modulator and the associated amplifiers provide an
output signal of a frequency and amplitude dependent on the

broadcase signal. Refer to Figure 3.5 showing the simplified
circuit.
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LOCAL . 100 ke IF

OSCILLATOR
ANN ) i '
| “

- = —P QUTPUT F = Finput

Output Modulator Section
Figure 3.5

The 100 kc IF signal is heterodyned with the local oscillator sig-
nal to produce an output signal having the original frequency of
the input signal.

The local oscillator signal passes through emitter follower stage

Q16 before driving the output modulator. The operating principle
of this type of modulator is described in Section 3.3. From the
output of the modulator the output signal passes a 50 ke low pass
filter and is amplified in a 3-stage output amplifier Q17 through

Q19.

3.7.2 Output Amplifier

The output amplifier is a 3-stage dc coupled amplifier as shown
in D5842-1001, sheet 3. To maintain the level and polarity of
the dc biases, stage QL8 is an NPN type.

DC feedback is applied'across all three stages from the emitter
of Q19 to the emitter of Q17 through R144.

3.8 - REGULATED POWER SUPPLY
The regulated power supply is of the conventional type using
grounded emitter stage Q21 to drive series regulator Q20.
Drawing D5842-1001, sheet 2, shows the complete circuit dia-
gram of the regulated power supply and the supply circuits.
Breakdown diode CR27 provides the voltage reference level.

The power input circuits are conventional. The indicator light
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operates only on ac. Selector switch S5 has to be set manually
when changing from ac to dc operation. Diode CR26 protects the

instrument against reversal of battery polarity.
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4,1

4.1,1

4.1.2

4,1.3

SECTION 4
MAINTENANCE

GENERAL MAINTENANCE INFORMATION

The DY-5842 VLF Receiver is a fully transistorized instrument
and under normal operating conditions requires little or no main-
tenance. Before making any repairs or adjustment,the informa-
tion given in the following paragraphs must be considered.

Front Panel Performance Check

Before any repairs are attempted, performance of the Receiver
should be checked from the front panel by the procedures in
Section 4.4. These procedures serve as a routine check to
confirm a malfunction of the Receiver itself.

Tuned Crystal Filters

CAUTION

The VLF Receiver uses sharply-tuned crystalfilters that have
very critical adjustments. These adjustments must not be
touched. Even a slight change of any one of the filter adjust-
ment capacitors affects the selectivity characteristics of the
instrument. If trouble in the crystal filter circuit is suspect-
ed, the selectivity check in Section 4.8 should be performed.

The three quartz crystals Y1, Y2, Y3 are matched for optimum
performance as a group and should not be interchanged or ex- -
changed individually. Since the tuning of the crystal filter re-
quires special test equipment, in the event of trouble the instru-
ment should be returned to the factory for complete retuning.

Transistor Circuits

Perform the checks in Section 4.5.4 before removing any trans-
istors. Turn off the instrument power when replacing a trans-
istor (or any other components). Unlike vacuum tubes, trans-
istors are sensitive to overloads and may be permanently dam-
aged if the power is not turned off. If a transistor is replac-
ed, refer to Section 4.5, Adjustment After Component Replace-~
ment, procedures.
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4,1.4

4,2

4,2.1

4,.2.2

4,3

Test Equipment

All the test equipment necessary for normal maintenance of the
DY-5842 Receiver is listed in Section 4.3.

CABINET REMOVAL

Remove the cabinet by the following procedures:

Cabinet Mount

1) Remove the five "Phillips" screws (one round-head and four
sheet-metal) holding the rear cover, and take the cover off
the back of the cabinet.

2) Provide clearance for the rear panel binding posts, and set
the instrument up on its open cabinet back with the bottom
toward you.

3) Remove the two screws located on the instrument bottom
near the front panel.

4) Lift the cabinet off the instrument.

Rack Mount

1) Two simple "dust covers" (one on top and one on bottom)
enclose the instrument.

2) Remove these covers by removing the screws located around

their edges.

TEST EQUIPMENT

The following instruments or equivalents are recommended for
the DY-5842 maintenance procedures:

1)

2)

DC Vacuum Tube Voltmeter with Ohmmeter

®410B equivalent. Minimum specifications: 100M input

i pedance; +3% accuracy; ohmmeter center scale reading
to 10M.

Battery Operated AC Voltmeter

@403 A equivalent. Minimum specifications: 1 eps to 1 me
frequency; 2M shunted by a maximum of 40 pf input imped-
ance; range 0.1 mv to 300v.
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4.4

3) Oscillator '
@200CD equivalent. Minimum specifications: 5 cps to 600
ke frequency; 0 to 10v into a 60082 load output.

4) Oscilloscope
®@120A equivalent. Minimum specifications: dc to 200 kc
frequency; 0.01v/cm sensitivity; 5 us/cm sweep speed.

5) Electronic Counter
@524C equivalent, Capability of measuring frequencies up
to 100 kc to an accuracy of £0.1 cps.

6) Line Matching Transformer for Connecting an Attenuator's
Output to the Receiver's Balanced Input
®AC-60A equivalent. Minimum specifications: 5 to 600 ke
frequency; 60082 balanced line output.

7))  Attenuators (Two)

@®3508 equivalent. Minimum specifications: 0 to 110 db
frequency in 1 db steps; matching a 6008 impedance for
¢ to 100 kc frequency.

8) Source for High Stability, High Purity, Accurafe Signals
14 to 100 kc frequency at 20 mv rms minimum.

9) Crystal Controlled Oscillator to furnish an EXT L.O. Signal
This signal must be in the range of 114 to 160 kc frequency,
3.5 cps at 10 to 50 mv.

FRONT PANEIL. PERFORMANCE CHECK

A malfunction in a VLF reception system may be due to other
components of the system, rather than the DY-5842 Receiver,
The following steps will show the operating condition of the Re-
ceiver itself. '

1) Connect test equipment as shown in Figure 4.1,

2) Remove the shorting connection from between the Receiver's
EXT FILTER red binding posts (or remove the external filter).

3) Het the input signal frequency to the value provided for by
one of the Receiver's reception channels,

4) Set the Receiver's RANGE switch to "3000" and the CHAN-
NEL switch to the appropriate position.

5) Adjust the appropriate FREQUENCY TRIM control for max-
imum deflection of the Receiver’s meter.

- 4-3
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7)

8)

9)

10)

11)
12)
13)
14)

15}

Set the attenuator to a position that will leave at least seven
10 db steps of attenuation available, and allow the input sig-
nal amplitude control to set the Receiver's meter deflection
at "2'" on the lower scale., Set this deflection.

Increase the attenuation by 10 db, then set the Receiver's
RANGE switch to the next ccw position. The RMS VOLTS

meter should now read approximately the same as before.

Repeat step 7 until the "3" position of the RANGE switch
is reached. Normal Receiver operation is indicated if the
meter has never exceeded full scale.

Repeat steps 3 through 5 for each of the Receiver's pre-
established reception channels. Do not remove the signal
applied to the EXT FILTER connector.

Connect the crystal controlled oscillator to the Receiver's
EXT L.O. input through a second attenuator via shielded

cabling. Set the EXT L.O. input signal level between 10
and 50 mv and its frequency 100 kc above the frequency

of the input signal.

Set the Receiver's CHANNEL switch to EXT L.O., and re-
peat steps 4 through 5.

Return the CHANNEL switch to the last position used for
step 9, and disconnect the EXT L.O. input signal.

Monitor the Receiver OUTPUT with the ac voltmeter and the
oscilloscope in parallel.

Adjust the input signal to obtain an RMS VOLTS meter de-
flection of "1" on the upper scale.

The OUTPUT level should be 10v rms and the wavelorm
should be sinusoidal.

4.5 ADJUSTEMENT AFTER COMPONENT REPLACEMENT

Generally, the DY-5842 Receiver will operate properly after a
component is replaced. The procedures given in Section 4.4
may be used to check the performance. The following para-
graphs are ’a guide to checks that may be used when a given
transistor i§ replaced.

4.5.1 @1,

1)

Q2, Q3 " Checks

Perform steps 1 through 5 and 13 through 15 in Section 4.4.
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4,5.2 Q6 Checks

4.5.3

4.5.4

4,5.5

1)

Q1,

1)
2)
3)

4)
5)

6)

7)

Qo,
1)

Perform steps 1 through 5 in Section 4. 4, and repeat these
steps for each of the Receiver's pre-established reception
channels.

Q8 Checks

Perform steps 1 through 3 in Section 2.3.
Connect test equipment as shown in Figure 4.2,

Set the Receiver's RANGE switch to 3, the CHANNEL switch
to EXT L.O.

Set the EXT L.O. input signal level between 10 and 50 mv.

Set the EXT L,O. input signal to 100 ke +2 cps, as meas-
ured by the counter.

Connect both of the Receiver's EXT FILTER terminals to
ground.

Adjust the CARRIER BAL CAP and CARRIER BAL RES con-
trols (C36 and R45) for minimum deflection of the RMS VOLTS
meter. These controls are interacting and must be adjusted
repetitively, Be sure to use an insulated screwdriver when
adjusting C36. Two holes at the upper rear panel provide ac-
cess to these controls.

Q10 Checks

Do not attempt replacement of these components. Perform
steps 1 through 5 and 13 through 15 in Section 4.4. In the
event of failure, contact the factory or the nearest represen-
tative.

Q11, Q12, QI13, Q14 Checks

1)
2)
3)

4)

Perform steps 1 through 3 in Section 2.3.
Connect test equipment as shown in Figure 4. 3.

Set the input signal frequency to the value provided for by
one of the Receiver's reception channels.

Use the atfenuator and/or the input signal amplitude control
to set the Receiver's input signal at 3.0 mv.
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5) Set the Receiver's RANGE switch to 3000 and the CHAN-
NEL switch to the appropriate position.

6) Set the Receiver's GAIN control fully cw to the CAL (switch-
ed) position.

7) Adjust the appropriate FREQUENCY TRIM control for maxi-
mum RMS VOLTS meter deflection.

8) Adjust the METER CAL until the RMS VOLTS meter deflec-
tion corresponds to that on the ac voltmeter. It may be nec-
essary to select a new value for R99.

4.5.6 Q16, QI7, Q18, Q19 Checks

1) Perform steps 1 through 5 and 13 through 15 in Section 4. 4.

2) Loosen the locknut,and adjust R111 to obtain the 10v rms
sine wave output. This control is reached from the bottom
of the instrument. Retighten the locknut.

4.5,7 Q20, Q21, Q22 Checks

1) Set the DC-AC SELECTOR switch to AC.

2) Measure the ac and dc components of the -15v de power
supply regulator output, while the Receiver is operated
from an ac power source, Connect the ac and dc voltmet-
ers to this supply at the taper pin M. This taper pin is
located under the small cover on the right side gusset. The
ac voltage should not exceed 280 uv.

3) Set the dc voltage to exactly -15v by loosening the locknut
and adjusting R160. This control is reached from the bot-
tom of the instrument., Retighten the locknut.

4.5.8 Q23, Q24 Checks

1) Perform steps 1 through 7 in Section 4.5.5.

2) Vary the GAIN control between its two extreme positions.
There should be at least 10 db variation reflected in the
RMS VOLTS meter deflections.
4.6 TROUBLESHOOTING

Faulty circuits in the DY-5842 Receiver may be located by the
systematic procedures listed in this section. These procedures

- 4-6



DY-5842, 6,64

4.6.1

4,6,2

4,.6.3

4.6.4

trace the signal from the Receiver's input. Each sub-section
presumes that the previous steps have been performed.

Power Supply

1) Perform steps 1 through 3 in Section 4.5.7. If the -15v dc
cannot be obtained, check the voltage at the collectors of Q20
and Q21. Voltage between -18 and -28v dc indicates trouble
in the circuits of Q20, Q21, Q22 or CR2T.

Differential Preamplifier

1) Perform steps 2 through 4 and 6 in Section 4.5.5.

2) Remove the @403A Voltmeter from the input circuit of the
EXT FILTER connector. Connect it between the left red
and black binding posts. Remove the shorting connection
between the two red binding posts.

3) Set the Receiver's GAIN control fully ccw. The 403 A
meter reading should decrease by at least 10 db.

Input Amplifier

1) Perform steps 1 through 3 in Section 4. 4.
92) Set the signal level at the EXT FILTER input to 30 mv.

3) Measure the ac voltage at the emitter of Q3. The amplifier
gain is correct if the voltage is approximately 197 mv. The
emitter of Q3 is located from the bottom of the instrument,
on resistor board ASTB2.

Balanced Modulator and Bridge Oscillator

1) Perform steps 1 through 6 in Section 4.5.3.

2) Monitor the ac voltage at the base of Q9 located under the
inner cover at the top of the instrument. The four screws
holding this cover are accessible through holes in the side
gussets.

3) Adjust the CARRIER BAL CAP and CARRIER BAL RES con-
trols for minimum ac voltage at the base of Q9. These con-
trols are interacting and must be adjusted repetitively.

4) Remove the test equipment of step 1 of this section, and per-
form steps 1 through 5 in Section 4.4.
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5) Set the signal input to the EXT FILTER connector at Iv ac
rms. The Q9 base ac voltage should now be approximately
1 mv rms.

4.6,5 IF Amplifier

1) Perform steps 1 through 3 in Section 4. 4.
2) Set the RANGE switch to 30.
3) Set the signal level at the EXT FILTER input to 3 mv.

4) The ac voltage at Q10 collector should measure approximate-
ly 200 mv.

4.6.6 Meter Amplifier
1) Perform steps 1 through 7 in Section 4.5.5.

2) Set the Receiver's METER CAL control to each of its two
extremes. The difference bhetween the meter readings at
each extreme should be at least 5 db.

3) Adjust the METER CAL control until the Receiver's meter
deflection corresponds to that of the ac voltmeter.

4.6.7 Output Modulator and Output Amplifier

1) Perform steps 1 through 2 in Section 4.5. 6.

4.7 OPTIONAL MODIFICATION M1

The Schmitt Trigger circuits of Optional Modification M1 are fac-
tory adjusted for optimum performance. These adjustments are
critical and should not be disturbed. If any of the circuits of
transistors Q301, Q302, Q303, Q304 or Q307, Q308 or Q317
fail, refer the instrument to the factory or your nearest Dymec
representative. Refer to Figure 4.5 for Section 4.7,

4,7.1 CR302 Checks

1) The dc volitage at Q316 collector should measure between
~9 and -12v.

4.7.2 Q301, Q302, Q303, Q304 Checks

1) Connect both the Receiver's EXT FILTER red binding posts
to ground.
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4.7.3

4.7.4

4.7.5

2)
3)

4)
5)
6)

Set the CHANNEL switch to EXT L.O., and do not connect
any signal to the EXT L., O, input.

Set the RCDR OUT MODE switch (on the rear panel) to
ZERO,

Connect test equipment as shown in Figure 4. 4.
Set the signal to 20 k¢ at 1.0v ac,

Observe the waveform at the cathode of CR301. Positive
pulses of at least 2,0v peak with a rise time of 0.5 us
or less should bhe seen.

Q307, Q308, Q317 Checks

1)
2)

3)
4)

5)
6)

Connect both of the EXT FILTER red binding posts to ground.

Set the CHANNEL switch to EXT L.O., and do not connect
any signal to the EXT L., O. input,

Set the RCDR OUT MODE switch to CALIB.

Connect test equipment similar to that shown in Figure 4.4,
but to the Receiver's 100 KC IN connector on the rear panel,
rather than the OUTPUT connector.

Set the signal to 100 kc at 1.0v ac.

Observe the waveform at the cathode of CR303. Positive
pulses of at least 2.5v peak should be seen.

Q309, Q310, Q311, Q312, Q313, Q314, Q315 Checks

1)
2)

Perform steps 1 through 5 in Section 4.7.3.

Observe the waveform at the cathode of CR307. Positive
pulses of at least 2.0v peak with a rise time of 5 us or
less should be seen. Check that the repetition rate is 20
ke.

Q305, Q306 Checks

1)
2)

Perform steps 1 through 5 in Section 4.7.3.

Observe the waveform at the cathode of CR308. The amp-
litude of these positive pulses should be no less than 6. 8v
peak.

4.9
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4.7.6 Q316 Checks

4.8

1)
2)

Perform steps 1 through 5 in Section 4.7.3.

The dc voltage at the emitter of Q316 should measure be-
tween -4,0 and -5.bv.

CRYSTAL FILTER SELECTIVITY CHECK

The procedures in this section should be performed only if the
procedures of Sections 4.5 and 4.6 do not locate the faulty cir-

cuit.

1)
2)
3)

4)

5)

6)

7

Perform steps 1 through 7 in Section 4.5.3.
Perform steps 1 through 6 in Section 4. 4.

Slowly decrease the input signal frequency until the Receiver's
meter reading drops to "1.4". Record the frequency as read
on the counter.

Slowly increase the frequency until the meter again drops to
the same point used in step 3 of this section. Record the
frequency as read on the counter.

Now set the frequency to give a counter reading exactly half-
way between the two previous readings. ©Set the signal amp-
litude for a full scale (upper scale) deflection of the Receiver’s
meter.

Carefully increase the frequency until the meter reading drops
by one-half of one division (1%). Record the counter reading.

Carefully decrease the frequency until the meter reading again
drops fo the same point used in step 6 of this section. Record
the counter reading.

SPECIFICATION: THE DIFFERENCE BETWEEN THE COUNTER

READINGS OF STEPS 6 AND 7 MUST BE AT LEAST 1.5 CPS,

8)

9)

10)

Repeat step 5 of this section.

Decrease the frequency by exactly 35 cps. Record the largest
on scale meter deflection available and the RANGE switch posi-
tion at which the deflection occurred.

Increase the frequency by exactly 70 cps. Record the largest
meter deflection and RANGE switch position as above in step 9.

SPECIFICATION: MAXIMUM METER DEFLECTION '".1" ON THE

UPPER SCALE AT THE "3" RANGE POSITION.

- 4-10
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5.2

SECTION 5
TABLE OF REPLACEABLE PARTS

INTRODUCTION

This section contains identification and ordering information for replacement’
parts, Any changes to the Table of Replaceable Parts will be listed on a
Change Sheet at the front of this handbook. Note that Dymec uses ® stock
numbers., A part described as ® only is a special part that can be obtained
only from the Hewlett-Packard Co, If another manufacturer's stock (part)
number is listed, the part may be obtained directly from that manufacturer,
A list of manufacturers' code numbers will be found in the Appendix at the
end of the Table, In general, parts available from manufacturers other than
those listed may be used if the part has equivalent electrical and physical
characteristics and quality.

As noted on schematic diagrams, the optimum electrical value of certain com-
ponents may be, selected at the factory to compensate for variations in other
components, W1r1ng capacitance, ete. In some instruments, a selected part
may be omitted (e.g,, 2 selected resistor might be a wire or an open circuit).
The nominal (or average) value of the part is indicated on the schematic dia-
gram, When replacing, use the original value of the part installed in your in-
strument, |

The Taple lists parts in alpha-numerical order of their reference designation
and prov1des the following information on each part:

1, Description (see list of abbreviations used, paragraph 5.3).

2. @ stock number or Dymec drawing number.

3. Typical manufacturer of the part in a five-digit code (see list of manufac-
turers in Appendix),

4,. Manufacturer's part, stock, or drawing number,

5. Total quantity used in instrument.

6. Recommended spare part quantity for complete maintenance during one year
of isolated service,

Miscellaneous and mechanical parts not indexed by reference designation are
listed atf the end of the Table,

ORDERING INFORMATION

- To order a replacement part, address your order or inquiry either to your lo-
" cal Hewlett-Packard/Dymec field office (listed on last page of this handbook) or to:

United States Western Europe
CUSTOMER SERVICE ' Hewlett-Packard S. A.
Hewlett-Packard Co. 54 Route des Acacias
395 Page Mill Road Geneva, Switzerland

Palo Alio, California

5-1
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Specify the following information on each part:

1, Dymec model number and complete serial number of instrument,
2, @& stock number,

3. Circuit reference designation,

4, Description,

To order a part not listed in the Table, give complete description and include
function and location of the part in the instrument and/or system,

ABBREVIATIONS USED

Reference Designation Column

A = assembly MP = mechanical part
B = motor P = plug
C = capacitor Q = transistor
CR = diode R = resistor
DL = delay line RT = thermistor
DS = device signaling (lamp) RV = varistor
E = misc electronic part S = switch
F = fuse T = transformer
FL = filter v = vacuum tube, neon bulb, photo-
J = jack cell, ete,
K = relay W = eable
L = inductor X = socket
M = meter z = network
Description Column
a = amperes pos = position(s)
C = carbon poly = polystyrene
cer = ceramic pot = potentiometer
comp = composition - rect = rectifier
depc = deposited carbon rot = rotary
elect = electrolytic s=hb = slow-blow
f = farads Se = selenium
f-a = fast acting sect = section(s)
fxd = fixed Si = gilicon
Ge = germanium SPL = special
incd = incandescent Ta = tantalum
metflm = metal film Ti = titanium dioxide
MFR = manufacturer tog = toggle
my = mylar tol = tolerance
NC = normally closed \4 = volts
Ne = neon var = variable
NFR = not field replaceable w/ = with
NO = normally open = watts
NPO = zero temp coeff ww = wirewound
NSN = no stock number w/o = without
NSR = not separately replaceable * = optimum value selected,
OBD = order by description nominal value shown
pc = printed circuit board ~ {component may be omitted)
piv = peak inverse voliage

5-2
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The following code numbers are from the Fe
(Name to Code) and H4-2 (
supplements used appear at the bottom of each

CODE LIST OF MANUFACTURERS

deral Supply Code for Manufacturers Cataloging Handbooks Hd-1
Code to Name) and their latest supplements. The date of revision and the date of the
page. Alphabetical codes have been arbitrarily assigned to

TABLE 6-3.

suppliers not appearing in the H4 Handbooks,

Code
Mo.  Munufacturer Address
00000 V.S A, Common Any supplier of U, §.
00136 McCoy Electronics Mount Helly Springs, Pa.
00213 Sage Electionics Cosp, Rochester, N. Y.
00787 Cemco Inc. Danielsen, Cenn.
00334 Humidia! Calton, Calif.
00348 Micotron Co., Inc, Valley Streem, N.Y,
00373 Garlock Ine, Cherry Hil?, N.J,
00656 Aerovex Corp. New Bedford, Mass,
00779 Amp. Iac. Harrisbuig, Pa.
00781 Alrcraft Radio Corp, Boonton, N.J.
00815 Northern Engineeting Labaratories, Iac,
Burlington, Yis.,
U0B53 Sangamo Efeclric Co,, Pickens Div.
: Pickens, 5.C.
00865 Goe Engineering So. City of Industry, Cal,
00831 Cart E. Ho'mes Corp. Los Angeles, Calif,
00929 Microlab Inc. Livingston, N.J,
01002 Genesal Electric Ca., Capacitor Dept.
Hudson Fealls, N.Y,
01609 Alden Products Co, Brockion, Mass.
01121 Allen Bradley Co. Wilwaukee, Wis,
01255 Litton (nduslries, Inc, Beverfy Hills, Cafil,
01281 TRW Semiconductors, Jnc. Lawndale, Calif.
01785 Texas Instuments, Inc.,
Transistor Products Div, Dallzs, Texas
01349 The Alliance Wfg. Co, Alliance, Ohio
01589 Pacific Relays, Inc. Yan Nuys, Calif.
01930 Amerock Caorp, Rockford, |11,
01361 Pulse Engineering Co. Santa Clara, Galif,
02114 Ferroxcube Corp. of America Saugerties, N.Y.
02116 Wheeiock Signals, Inc. Long Branch, N, ).
02286 Cole Rubber and Plastics Inc. Sunnyvale, Calif,
02650 Amphenol-Borg Elecironics Corp, Chicaga, I,
02735 Radio Corp. of Ametica, Semiconduclor
and Materials Div, Somerville, K. J.
82771 Vocaline Co, of Amesica, Inc,
Qld Saybraok, Conn,
02777 Huopkins Engineering Co. $an Fernande, Calif.
03508 G.E. Semicondvctor Prod. Dept. Syracuse, N.Y.
03705 Apex Machine & Tool Go. Dayten, Ohie
03797 Eldema Corp. Campton, Galif.
03877 Transitean Electric Corp, Wakafield, Mass,
03888 Pyrofilm Resistor Co., Inc.  Cedar Knolls, N.J.
03954 Singer Co., Diehl Div.
Finderne Plant Sumerviile, N, ).
04009 Arrow, Hart and Hegeman Elect. Co,
Hartfoxd, Cann.
0403 Taurus Cerp. Lambertville, N.).
04062 Arce Electranic Inc. Great Neck, N.Y,
04222 Hi-Q Division of Asrovox Myrile Baach, §, ¢,
04354 Precision Paper Tube Co. Wheeling, 111,
04404 Dymec Division of Hewlett-Packard Co.
Palo Alta, Calif,
04651 Sylvania Electric Producls, Microwave
Device Div. Movntain View, Calif,
04713 MWotorolz, Inc., Semicenductor Prod. Div,
Phoenix, Arizona
04732 Filtion Co., lac, Western Div.
Culver City, Calif,
04773 Avlemalic Efectric Co. Northlake, (I,
04796 Setuoia Wire Co. Redwood Cily, Calif,
04811 Precision Coll Spring Co. Ei Monte, Calif.
04870 P.M. Motor Company Westehester, (1.
{44319 Component Mfg. Service Co.
W. Bridgewater, Mass.
05006 Twentielh Cenlury Plastics, Inc,
Los Angeles, Calit,
05277 Westinghouse Electric Corp,
Semi-Conducter Depl. Youngwood, Pa.
05347 Ultconix, Inc, San Mateo, Calif,
00015-44
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Code
No.

05397

05583
05615

05624
05728

05729
15783
05820
DBOCA

06090
06175
06402
06340

06555

06866
06751
06812

06980
07088
07126
07137
07138

07148
07233
07261
07263

07322
07387
07397

07700
07310
07933

07380

04143
0azeg
08358

08824
08664
08717
08718

08792

08984
08026
031N
09145
08250
09369

1214

10411
10645
11236
11737

Manufacturer Address
Unien Carbide Corp., Linde Div., Kemet Dept,
Cleveland, Ohio
IMumitronic Engineering Ca. Sunnyvale, Calif.
Cosmo Plastic
{e/o Electrical Spec. Co.)
Barber Colman Co.
Titten Oplical Co.
Roslyn Heights, Long Island, N.Y.
Westbury, N.Y.

Cleveland, Qhin
Reckford, 111,

Metro-Tel Corp.
Stewarl Engineering Co, Santa Gruz, GCalif.
Wakelield Engineering lac. Wakefield, Mass.
Bassick Co., Div. of Stewart Wamer Corp,
Bridgeport, Conn,
Redwood Cily, Calif.
Bausch and Lomb Qptical Co. Rochester, N, Y,
E.T.A. Products Co. of America Chicago, I,
Amzlom Electronic Hardware Co., Inc.
Hew Rochelle, N.Y.
Beede Electrical Instiument Co., Inc,
Penacook, N.H,
Indianapelis, Ind.
Phoenix, Ariz,

Raychem Cerp.

General Devices Co., Inc.
Semzar Div, Componenls (ne,
Torrington Mig. Co., West Div.
Van Neys, Calif.
San Caries, Calif,
Van Nuys, Calif,
Pasadena, Calif.
Minneapuh‘ls. Minn.

Varian Assoc. Eimac Div.
Ketvin Electiic Co,
Digitran Co.

Transislor Electionics Corp.
Westinghouse Electric Corp,

Etectronic Tube Div,
Filmehm Corp.
Cinch-Graphik Co.

Avnet Corp,
Fairchild Camera & (nst. Corp.

Semiconduclor Div, Mountzin View, Calif,
Minnescta Ruther Co. Minneapolis, Minn.
Birtcher Corp,, Tha Monteray Fark, Calif,
Sylvania Elect. Prod. inc., Mt, View Operations
Mountain View, Calif,

Cranford, N, J,
Hawthome, Calit,

~-Elmira, N.Y.

New York, N, Y.

City of ladustry, Calif,
Culver City, Calif,

Technical Wire Products Inc,
Continental Device Corp.
Raytheon Mig. Co.,
Semiconductor Div. Mountain View, Calif,
Hewlett-Packard Co., Boonton Radio Div,
Rockaway, N.J.
Los Angeles, Calif,
Pamona, Calif,

U. 5. Engineering Co,
Blinn, Defbest Cao.
Buigess Battery Co.

Niagara Falls, QOalario, Canada
Deutsch Fastener Corp. Las Angeles, Calif.
Bristol Co., The Waterbury, Gonn.
Sloan Company Sun Valley, Cafif.
ITT Caanon Electric Inc., Phoenix Div.

Phoenix, Arizona
GBS Electronics Semiconductor
Operatiens, Divof C.B.S. Inc.

l.owell, Mass.
Mei-Rain Indianapalis, Ind.
Babcack Relays Div, Costa Mesa, Calif.

Texas Capacitar Co.
Tech, Ind, Inc. Atohm Elecl,
Electio Assemblies, lac.
Mallory Battery Co. of
Canada, Ltd, Toronte, Ontario, Canada
General Transistor Western Corp.
Los Angeles, Calif.
Berkeley, Calif.
Niagara Falls, N.Y.
Berne, Ind,

Heuston, Texas
Burbank, Galit.
Chicago, [Il.

Ti-Tal, inc,
Carborundum Co.
CTS of Bere, Int,
Chicago Telephane of California, inc,

So. Pasadena, Calif,

Code
No.

1124z
11312
11314
11534
11711

177
L1870
12136
12361
12574

12637
12728
12859
1288]
12930
12954
13103
13396
12835

14099
14193
14298
14433

14493
14555
14674
14752
14860
15203
15287
15291
16558

15566
15631
15772

15801
15818
15037
16178
16352
16688

16758
17109
17474
7575
17745
17870
18042
18083

18324
18476
18486
18583
18873
18911
19315

19500
19589

13644
19701

From:

Monufacturer Address
Bay State Elecironics Corp.
Teledyne Inc., Microwave Div,
Naltonal Seal Downey, Cafif,
Duncan Elestronics Irt, Costa Mesa, Calif,
General Instrument Corp., Semiconductor
Giv., Products Group Newark, HK.J.
Imperiz! Electronic, Inc. Brena Park, Calif.
Melabs, Inc, Palo Alto, Calif.
Philadelphia Handle Co. Camden, N.J,
Grove Mfg. Co., Inc. Shady Grove, Pa.
Gulton Ind. Inc. Data System Div.
Albrquerque, N.M.
Dover, M. H.
W. Haven, Conn,
Tokye, Japan
Clark, N.J.
Newport Beach, Calif.
Scotisdale, Arizona

Waltham, Mass.
Palo Alto, Galif,

Clarostat Mig. Co.
Elmar Filter Corp.
Wippon Electric Co., LId,
Metex Eleclronics Corp,
Delta Semicondectos Inc.
Dickson Electronics Corp.
Thermolloy Dallas, Texas
Telefenken (GmbH) Hanover, Germany
Midland-Wright Div. of Pacific Industries, {nc.
Kansas City, Kansas
Newbury Park, Calif.
Calif. Resistor Corp, Santa Monica, Calif.
American Components, Inc. Conshohocken, Pa.
ITT Semiconductor, A Div. of Inl, Telephone

& Telegtaph Carp. West Palm Beach, Fla,
Hewlgtt-Packard Company Loveland, Calo.
Cornetl Dublier Electric Corp. Newark, N.).
Coming Glass Warks GComing, N, Y.
Electro Cube lnc. San Gabriel, Calif,
Williams Mfg. Co. San Jose, Calif.
Webster Elecironics Co. New York, N.Y.
Scionics Corp, Northridge, Calif,
Adjustable Bushing Co, K. Kollywood, Calif,
Micron Electionics

Garden City, Lang Island, N.Y,

Amptobe Inst. Corp, Lynbrook, N,Y,
Cabletronics Cosla Mesa, Calif.
Twenlielh Gentury Coil Spring Co,
Santa Clara, Calil,
Framingham, Mass,

Mt. View, Calif,
Spruce Pine, N.G,

Sem-Tech

Fenwal Elect. Inc.
Amelco Inc,
Spruce Pine Mica Co.

Qmni-Spectra Inc. Detroit, 11,
Computer Diode Carp. Lodi, N, ],
Idea! Prec. Meter Co., Inc.

De Jur Meter Div. Brooklyn, N.Y.
Delco Radio Div, of G.M. Corp. Kekema, Ind.

Themonetics Inc.

Tranex Company

Hemlin Metal Producis Corp.
Angstiohm Prec. Inc.

Canoga Park, Calif,
Mountain View, Galif,
Akron, Okio
Ho, Hollywoaod, Calif,
MeGraw-Edison Co. Manchester, N, H.
Power Design Pacific Inc, Pale Alto, Calil.
Clavite Corp., Semicondyclor Div.
Paio Alto, Calif.
Sunayvale, Galif.
Holliston, Mass.
Des Plaines, 1.
Mt Kisco, N. ¥,

Signelics Carp.
Ty-Car Mfg. Go., Inc.
TRW Elect, Comp. Div.
Curtis Instiument, Inc.
E.l. DuPont and Co., In¢, Wilmington, Del,
Durant Mfp. Co. Milwavkee, Wis,
The Bendix Corp., Navigation & Contiol Div,
Telesbora, N.J,
Thamas A, Edison Induslries, Div, of
McGraw-Edison Co. West Orange, N.J.
Concoa Baldwin Park, Calif.
LRC Eleclionics Horseheads, N, Y.
Etecira mip. Co. Independence, Kansas

FSC. Handbook Supplements
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Hi-2 Dated NOV. 1967



TABLE 6-3.

CODE LIST OF MANUFACTURERS (Cont'd)

Code
No.  Menufoeturer Address
20183 General Atronics Corp. Philadelphia, Pa.
21226 Executone, Inc. |ong $sland Cily, N.Y.
21335 Fafnir Bearing Co., The Hew Britain, Gonn,
21520 Fansteel Metallurgical Corp. N. Chicago, 11,
23783 Bsitish Radio Electronics Ltd.  Washington, D.C.
24455 G,E, Lamp Divisian
Nela Park, Cleveland, Qhio
24855 General Radic Co. Viest Concord, Mass,
24681 Memcor inc., Comp. Div. Huntington, Ind.
26365 Gries Reproducer Corp. New Rochelle, N.Y.
26462 Grobet File Co, of Ametica, Inc.
Cerlstadt, N.J.
26992 Hamilton Wateh Co. Lancasler, Pa,
28480 Hewlett-Packard Co. Palo Alle, Calif.
28520 Heyman Mig. Co. Kenmilworth, N.J.
33173 G.E. Receiving Tubse Dept. Owensbora, Ky.
35434 Lectighm Inc, Chicago, IlI.
36136 Stanwyck Coii Products Ltd.
Hawkesbury, Qntario, Canada
36287 Cunningham, W.H. & Hill, Ltd.
Torento Oatario, Canada
37942 P.R. Mallory & Co. Inc. indianapolis, [nd.
39543 Mechanical Industries Prod. Co. Akron, Ohio
50920 Minialure Precision Bearings, inc, Keene, N.H,
42150 Muter Co. Chicago, Il
43990 C.A. Norgren Co. Englewood, Colo.
44655 OQhmite Mfg. Co. Skakie, 111,
46384 Penn Eng. & Mig. Corp. Doylestown, Pa.
47904 Polatoid Corp. Cambridge, Mass.
48620 Precision Thermometer & Inst, Co.
Southampten, Pa,
19956 Miciowave & Power Tube Div, Waltham, Mass.
52090 Rowaa Controller Co. Westminster, Md,
52983 Sanborn Company Waliham, Mass.
59294 Shalicross Mfg. Co, Setma, N.C.
55026 Simpson Electric Co. Chicago, NI,
55933 Sonotone Corp. Elmsford, N.Y.
55938 Raylheon Co. Commercial Apparatus &
Systems Oiv. So0. Nomwalk, Conn.
56137 Spaulding Fibre Co., Inc, Tonawanda, N.Y,
56289 Sprague Electric Co. Nosth Adams, Mass,
549446 Telex Carp. Tulsa, Okla,
5973¢ Themas & Betts Co. Elizabeth, N.J.
60741 Triplett Electrical lnst. Co. Bluffton, Ohio
61775 Union Swilch and Signal, Div. of
Weslinghouse Air Brake Co. Pittsburgh, Pa.
62118 Universal Electsic Ca. Owosso, Mich.
53743 Ward-Leonard Elactiic Co, Mt Vemorn, N.Y.
64959 Weslein Electric Co., Inc. New York, N.Y.
65092 Weston Inst. Inc. Westoa-Newark  Newark, N, J.
66295 Wittek Mfg. Co. Chicago, Il
66346 Minnesota Mining & Mfg. Co. Revere Mincom Div.
§i. Paul, Minn.
70276 Allea Mfg. Co. Hartford, Conn,
70309 Allied Contral New York, N.Y.
70318 Allmeta! Screw Product Co., Inc,
Garden Gity, N. Y.
70485 Atlantic India Rubber Works, Inc. Chicago, II.
70563 Amperite Co., Inc. Union City, N.J.
70674 ADC Producis Inc, Minneapolis, Mina.
70803 SBelden Miz. Co. Chicage, III.
7099§ Biwd Electroaic Corp. Cleveland, Dhio
11002 Bimbach Radio Cu. New York, N.Y.
71041 Boston Gear Works Div. of Murray Ga,
of Texas Quincy, Mass.
71218 Bud Radio, Inc. Willovghby, Ohio
11286 Camloc Fastener Corp. Paramys, N, J,
71313 Cardwell Condenser Corp.
Lindenhurst L., N.Y.
71400 Bussmann Mfg. Div. of McGraw-Edison Co.
§t. Louis, Mo.
00015-44
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Cade
Na.

11436
11447
11450
71468
71471
T1482
11590

1616
71700
Tiz7
T144
11785

71984
72136
72612
72656

712699
12765
72825
72928
72984
72982
73061
13076
73138

73193

73445
73506
73559
73586
73682

13734
737143
73793
73846
13899
713905
73957
74276
74455
74861
74868

14970
15042
15378
15382
75318
75915
76003
16210
76433

75487
76433
76530

76345
76703
76834
77068

17075
ezl

Manufacturer Address

Chicago Condenser Corp.

Calil. Spring Co., Inc,

CTS Corp.

ITT Cannen Electric Inc.

Cinema, Div. Aeravox Corp.

C.P. Clare & Co.

Centralab Div. of Globe Unien Inc.

Milwaukee, Wis.
Chicago, II1,

New York, N.Y.

Chicago, IIl.
Pico-Rivera, Calif.
Elkhart, Ind,

Los Angeles, Calif.
Burbenk, Calif.
Chicago, lii.

Commercial Plastics Co.
Corish Wire Cg,, The
Coto Coil Co., Inc. Providence, R. I,
Chicage Miniatare Lamp Works Chicags, 1.
Cinch Mig. Co., Koward B. Jones Div.
Chicage, Il
Midland, Mich.
Willimantic, Caonn.

Dow Corning Corp.
Electro Motive Mig. Co., Ine,

Dialight Corp. Brooklyn, N.Y.
Indiana General Corp., Electronics Div.

Keasby, M. J.
General Instrement Corp., Cap. Div.Newark, N, J,

Diake Mfg. Co.
Hugh H. Eby Inc,
Gudeman Co.
Robert M. Hadley Co.
Erie Technolopical Products, Inc.
Hansen Mig. Co., Inc.
H.HM. Harper Co.
Helipot Div. of Beckman Inst,, Inc.
Fulterton, Calif.

Hughes Products Division of Hughes

Aircraft Ca. Hewport Beach, Callf.
Amperax Elect Co. Hicksville, L.1., N.Y.
Bradley Semiconducter Corp. Hew Haven, Conn.
Carling Electric, Inc, Hartiozd, Conn.
Circle F mfg. Co. Trenton, N. J.
George K. Garett Co., Div. MSL

Industries Inc. Fhiladelphia, Pa.

Harwood Heights, 111,
Philadelphia, Pa.
Chicago, I.

Los Angeles, Galil.

Princeton, Ind.
Chicago, II1.

Federal Sctew Producls Ing. Chicago, IlI.
Fischer Special Mfg. Ca. Cincinnati, Ohio
General Induslries Co., The Elysia, Ohio
Goshen Stamping & Tool Co. Goshen, Ind,
JFO Elgctranics Corp. Brooklyn, N.Y.
Jennings Radio Mfg. Corp. San Jose, Calif.
Groov-Pin Corp, Ridgeiteld, N.J.
Signalite Inc. Neplune, N.J.
J.K. Winns, and Sons Winchester, Mass.
Industrial Condenser Gorp. Chicago, ).

R.F. Products Division of Amphenol-Bosg
Electronics Carp, Danbury, Conn.

E.F. Jahason Co, Waseca, Mian.
Internationa! Resistance Cao. Philadelphia, Pa.
CTS Knights Inc. Sandwich, 111
Kulka Eleciric Cerporation M1 Vernon, N.Y.
Lenz Electiic Mfg. Co. Chicago, Il
Littlefuse, Inc. Oes Plaines, Il
Lord Wig. Co. Erie, Pa.

C.W. Marwedel San Francisco, Calif.
General lnstrument Corp., Micamold Division
Newark, K.).
James Millen Mig. Co., Inc. Malden, Mass.
J.W. Miller Co. Les Angeles, Calif.
Cinch-Monadnock, Div, of United Can
Fastener Corp. $an Leandro, Calif,
Muelter Electric Co. Cleveland, Ohia
National Unior Newaik, N, J,
Oak Manufacturing Co. Crystal Lake, 11,
The Bendix Corp., Electrodynamics Div,
N. Hollywoed, Calil.
Pacilic Metals Co. San Francisca, Calif.
Phanostran |astrument and Electrenic Co.
South Pasadena, Calif,

Erie, Pa.

Code
No.

77252
77342

77630
77638

71184
77989
73189

78283
18290
18452
18471
18488
78493
78553
718790
78947
79136
79142
74251
797127

713463
80031

34120
BRI3L

§0207

86223
80248
80294
80411

BU486
80509
80583
30640
§1030
81073
41095
81312

§1348
81483
81541
§1860

82042
8z047

42142
82170

82209
82219

§2376
82389
82647

82768
82566
B2E77
82893

From:

Manufocturer Address
Philadelphia Steel and Wire Corp.
Philadelphia, Pa.
American Machine & Foundry Co. Poller
& Brumfield Div. Princeton, lnd.
TRW Electronic Gomponents Oiv.  Camden, N.J.
General Instrument Corp,, Rectifier Div,
Brooklyn, N_Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Gorp, of Galif. Toirance, Galif.
Shakeprocl Division ol lllinois Too! Works

Efgin, 1.
Signal Indicator Cosp. New York, N.Y,
Struthess-Cunn Inc. Pitman, §.J.
Thompson-Bremer & Co. Chicago, ML
Tilley Mg, Go. San Francisco, Calif,
$tackpole Carbon Co. St Marys, Pa.

Standard Thomson Corp.
Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Waldes Kohinoar Inc,
Yeedar Rool, In¢.
Wenco Mig. Co.
Continental-Wirt Electronics Corp.
Philadelphia, Pa.
Zierick Mig. Cosp. New Rochelle, N.Y.
Mepco Division of §essions Clock Co,
Morristown, N.J,
Schnitzer Alloy Producis Co. Elizabeth, N.1.
Electrenic Indusiries Association. Any brand
Tube meeling EIA Stendards-Washington, DC.
Unimax Swilch, Div. Maxon Electronics Corp.
Wallingford, Caonn.
New Yaork, N.Y.

Waltham, Mass,
Cleveland, Ohio

San Gabrie!, Calif.
Newtonville, Mass.
Long Istand City, N.Y.
Hartford, Conn.
Chicaga, IIl.

United Transformer Corp,
Oxford Electric Corp. Chicago, Il
Bourns Inc. Riverside, Calif.
Acro Div. of Robertshaw Contrajs Co.
Columbus, Ohie
Defiance, Qhio
Monrovia, Cafif,
New Yark, H.Y.
Boston, Mass.
Orange, Conn.

All §tar Preducts Inc,
Avery Label Co.
Hammarlund Cao., Inc.
Stevens, Arnold, Co., Inc.
Inteinational Insbiuments Inc.
Grayhill Co. LaGrange, Ill.
Triad Transformer Corp. Venice, Calil.
Winchester Elec, Biv. Litton Ind., Inc.
Qakvitle, Cann.

Mititary Specification C e
International Reclifier Corp. El Segundo, Calif.
Airpax Eleckronics, Inc. Cambridge, Maryland
Barry Controls, Div. Barry Wiight Gorp.

Watertown, Mass,

Carter Precision Electtic Co. Skakie, 1.
Sperli Faraday Inc,, Copper Hewitt

Elezstric Div, Hobaken, N.).
teffeis Elecironics Division of Speer

Carban Ce. Qu Bois, Pa.

Fairchild Camera & Inst. Corp. Space & Defense
System Div, Paramus, N.J.
Maguire Industries, Inc. Greenwich, Conn,
Sylvania Electric Prod. Inc.

Electronic Tube Division Emgotium, Pa.
Astron Garg, East Newark, Harrison, N, ),
Switcheraf, Inc. Chicaga, IlI,
Melals & Contiols Inc. Spencer Progucts
Attlaboro, Mass.

Juliet, .

Madison, Wis,
Woodstock, N.Y.
Glengale, Catif.

Phillips-Advance Cantiol Ce,
Research Products Corp.
Ratron Mfg. Co., Inc.
Vectosr Efectronic Co.

F3C. Handbook Supplements
Ka-1  Dated AUGUST 1966
H4-2  Caled NOV. 1962



Code
No.

83058
43086

83125

83148
83186
43798
83318
83330
83332
83385
83301

83594
83740

#3777
§aazl
83942
84171
84396
84411
34970
85454
83471
B5474
85660
85911
86197

86579
80484

87034
87218

87473

§7564
87930
g8i40
88220
88698
89231
85473
886635
90179

90870
91146
91260

91345

00015-

TABLE 6-3.

CODE LIST OF MANUFACTURERS {Cont'd)

Manufacturer Address
Carr Fastener Go, Cambridge, Mass.
New Hampshite Ball Bearing, Inc.
Peterhorough, N.H.
Genesal Instrument Corg., Capatitor Div,
Darlington, S.¢.
Los Angeles, Calif,
Springfiefd, N. ),
Red Bank, N, J.

ITT Wire and Cable Div,
Victery Eng, Corp.
Bendix Corp., Red Bark Div,

Hubbell Corp. Mundetela, 111,
Smith, Hemman H., [nc. Breoklyn, M.Y.
Tech Labs Palisade's Park, N.J.

Central Screw Co.
Gavitl Wire and Gable Co.
Div. of Amerace Codp. Brookfield, Mass.

Buiroughs Cotp. Elettranic Tube Div.

Plainfield, N.J,

Unien Carbide Cosp. Consumer Prad. Div,
New Yark, N.Y.
Huntingtoa, Ind.
Festus, Mo.
Ladi, N,J.
Great Neck, N.Y,
San Franciseo, Galif.
Ogallala, Neb.
Blaomingtan, Ind.
Boonten, N.J.
San Francisco, Calit.
San Francisco, Calif,
Hamden, Cona.
Chicago, 1.

Chicaga, Itl.

Model Eng. and Mig., Inc.
Loyd Scrugps Co.
Aeronautical Inst. & Radio Co.
Arco Electronics lIac,
A. ). Glesener Co., Inc.
TRW Capacitor Div,
Sarkes Tarzian, Inc,
Beonton Molding Company
A.B. Boyd Co.
R.M. Bracamonte & Go,
Kailed Kozds, Inc.
Seamless Rubber Co.
Ciifton Precision Products Go., Inc.
Clifton Heights, Pa.
Precision Rubber Products Corp. Dayton, Ghio
Radio Corp. of America, Electianic
Comp. & Devices Div. Hasrisan, N.J,
Marzo [ndustries Anaheim, Calif,
Philca Corporation (Lansdale Division)
Lansdale, Pa,
Weslera Fibrous Glass Products Go,
San Frapcisco, Galif.
San Francisco, Calif.
Piavidence, R. 1.

Van Waters & Rogers Inc.
Tower Mig. Corp.

Cutler-Hammer, Inc. Lincoln, |li.
Gould-Natianal Balleries, Inc. St. Paul, Minn,
General Mills, Int, Buffalo, N,Y.

Graybar Electric Co, Oakland, Calif,
G.E. Distribuling Corp. Schenectady, N.Y.
United Transformer Co. Chicago, 11,
US Rubber Co., Consumer Ind. & Plastics

Prod, Div. Passaic, N.J.
Bearing Enginzering Co. San Francisea, Galif.
ITT Cannon Elect, Ine,, Szlem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisco, Calif,
Miller Dial & Nemeplate Co. El Monte, Calif,
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Cod
No.

91418
91506
91637
91662
91737
91827
91886
91929

91961
92180
92367
32807

2702
92968
93332

93369
53410
93929
94137
94144

94148

94154
34197

94222
94330
94582

94695
35023

95236
95238
95263
95285
95275
95348
$5354
95568
95712
95984
95587
36067
96095
962356
96296
96330
96341
96501

Monufacturer Address

Radio Materiafs Co. Chicage, NI,

Avgat Inc. Attletero, Mass,
Dale Electranies, Ing, Columbus, Neb:,
Elco Corp. Willow Grove, Pa.

Wakefield, Mass,
Redwood Cily, Calif.
Chicage, 1l

Grema: Mig. Co., nc.
K F Development Co.
Malco Mig. Co., Ine,
Honeywell Inc., Micre Switch Div.

Freeport, 11,
Daklaad, Calif.
Pezbody, Mass.
Rochester, N.Y,

Nahm-Bios. Sping Co,
Tru-Con nector Corp,
Elgeet Optical Co. Inc.
Tensolite lasulated Wire Co,, Inc.
Tartylown, N.¥Y.
Wesbury Long I5land, N.Y,
Keamsey, N, J.

IMC Magnetics Carp,
Huedsar Lamp Ce.
Sylvania Electric Prod. |ne.

Semiconductor Div,
Robhins & Myets Ine,
Stevens Mig. Co,, fnc,
G.V. Conbiols

Woburn, Mass.
Palisades Park, N, J,
Mansfield, Ohio
Livingstan, N. 1.

Geaeral Cable Carp. Bayonne, N.J.
Raylhega Co., Comp. Div., Ind,
Comp. Operations Quincy, Mass.

Scientific Efectronics Produets, Inc.
Laveland, Colo,
Wagner Elecl, Corp., Tuag-5ol Div. Newark, N.J.
Curtiss-Wright Corp. Electionies Div,
East Patersen, N, ).
Chester, Pa.
Bellwood, LI,

South Chester Gorp,
Wire Cloth Products, Inc.
Woecester Pressed Aluminem Corp.
Worcester, Mass,
Magnecrait Electric Co. Chicago, IIL.
George A, Philbrick Resgarchers, Inc,
Boslon, Mass.
Dania, Fia,
Woodside, N. Y.
Long island, N. Y.
Sheridan, Wya.
Bridgeporl, Conn.

Allies Products Corp. ,
Continental Cennector Corp.
Lescraft Mfg. Co., Inc.
National Coil Co,

Vitramon, Inc.

Gordos Corp. Bloomfield, N.J.
Methode Mig. Co. Relling Meadows, 1II.
Arnold Engineering Ca, Marengo, [II.
Oage Electric Co., Inc, Franklia, lad,
Siemon Mfg. Ce. Yayne, 11,
Weckesser Co. Chicago, Iil,
Huggins Laboratories Sunnyvale, Calif.
Hi-Q Div. of Aeravox Corp. Qlean, N.Y.
Thordarson-Meissner Inc, M, Carmel, L.
Solar Manufacturing Co. Los Angeles, Calit.
Carlton Screw Co. Chicaga, 111,

Microwave Associales, Inc.
Excel Transformer Co.

Burlington, Mass,
Qakiand, Calif.

Cede
No.

97464
97539
97979
97883

98141
98159
98220

38278
98291
88376
98731

98734

98821
98978

95109
99313
93378
93515
99707

99800
93848
99934
99942

99957

Monufocturer Addres:
Industrial Retaining Ring Ca. Irvington, K.J.
Avtomatic & Precision Mfg. Englewood, N.J.

Reon Resister Gozp.

Lilton System Inc., Adler-Westrex
Commun. Div, New Rochelle, N, Y.

R-Troncis, lac. Famaica, N.Y.

Rubber Teck, Ing. Gardena, Calif,

Hewletl-Packard Co., Moseley Div,

Pasadena, Calif,
So. Pasadzna, Calif,
Sealectro Corp. Mamaroneck, N.Y.
Zero Mfg. Co. Burbank, Galif,
General Mills Inc., Electronies Div,

Minnezpolis, Minn.
Paeco Div. of Hewlett-Packard Co.

Palo Allo, Calif.
North Hills Electronics, inc. Glen Gove, N.Y.

International Eleclronic Research Corp,
Burbank, Calif.
New York, N.Y,
Palo Alta, Calif,

Yonkers, N.Y.

Microdot, fne,

Columbia Technical Corp,
Varian Associates
Atlee Corp. Winchester, Mass.
Marshall Ind., Capacitor Div. Monrovia, Calif.
Conlrol Switeh Divisien, Contrals Co,

of Amesica El Segundo, Calil,
Delevan Electionics Corp. East Aurors, N, Y,
Wilco Carperation Indianapolis, Ind,
Renbrandt, Inc. Bostor, Mass.
Hoflman Eleclronics Corp.

Semiconductor Div. El Mante, Calif,
Technology Instrement Corp. of Calif,

Newbury Park, Calif.

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

G000F
00p0z

000AB
noopB

006CS

000MM
D0ONN

000GQ
aooww
onoyy

From:

Malca Taol and Die Los Angeles, Calil.
Willow Leather Products Gorp, Newark, N, J.

ETA England
Precision tnstcument Components Co.
Van Nuys, Calif,
Hewlelt-Packard Co., Colorado Springs
Colorade Springs, Golorade

Rubber Eng. & Development Hayward, Calif.
AN D Mig. Co. San Jose, Calif,
Coaltron Qakland, Galif.
Califonia Eastern Lab., Burlington, Calif,
5. K. Smith Co, Los Angeles, Galif.

FSC. Handbook Supplements

H4-1 Dated AUGUST 1966

H4-2 Dated KOV 1962
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UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Hontsvile 3sg02

Tel: (205) 8814591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolla 5t
Fhoenlx 85034

Tel: (802) 244-1361
TWX: 910-951-1330

5737 East Broadway
Tucsen 85711

Tel: (802) 298-2313
TWX: 910.952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton %2631

Tel: (714) 870-1000

TWX: 910-592-1283

3939 Lankershlm Boulevard
North Hollywoed 91604
Tel: (213) 877-1282

TWX: 910-499-2170

5305 Arizona Place
Los Angeles 90045
Tel: {213) 649-2511
TWX: 910-328-5148

1101 Embarcadero Road
Palo Altg 94303

Tak: (415) 327-6500
TWX: 510-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916} 482-1463
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tel: {714) 279-3200
TWX: 910-335-2000

COLORADOD

7965 East Prentice
Englewoad 80110
Tel: (303} 271-3455
TWX: $10-935-0705

CONNECTICUT
12 Lunar Crive
New Haven 06525
Tel: (203} 3896551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd.
Ft. Lauderdale 33307

Tel: {305) 731-2620

TWX: 510-955-4099

P.0. Box 13510

8177 Lake Eflenor Dr.
Qrlando, 32809

Tel: (305) 859-2900
TW¥: 810-850-0133

GEORGIA

P.Q. Box 28234

450 Interstate North
Atfanta 30328

Tel: {404) 435-61B1
TWX: 810-766-4890

HAWAIT

2875 So. King Street
Honeluly 26814

Tel: (808) 555-4455

ILLINQIS

5500 Howard Street
Skakle §0076

Tel: {312) 6710400
TWX: 910-223-3613

INDIANA

3835 Meadaws Orive
Indianapelis 46205
Tel: {317) 546-4881
TWX: 810-341-3263

LOUISIANA

P.0. Bex 856

3239 Witliams Boulevard
Kétiner 70062

Tel: (504) 721-6201
TWX: B10.955-5524

ELECTRONIC

SALES & SERVICE OFFICES

MARYLAND

6707 Whitestone Road
Haltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rockylile 20850
Tel: (301) 945-6370
TWX: 710-328.9584

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (§17) 861-8960
TWX: 710-326-6004

MICHIGAN

21840 West Nine Mile Rpad
Southileld 48075

Tel: (313) 353-9100

TWX: 8i0-224-4882

MINNESOTA

2459 Universlty Avenue
St. Paul 55114

Tel: (612) 645.9461
TWX: 910-563-3734

MISSOURI

11131 Colorade Ave.
Kansas City 64137
Tel: (818) 763-80C0
TWX: 910-771-2087

148 Weldon Parkway
Maryland Helghts 63043
Tel: (314} 567-1455
TWX: 910-764-0830

*NEVADA
Las Yegas
Tel: {702} 382-5777

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tei: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Hlghway
Cherry HIIf 08033

Tel: (609) 667-4000
TWX: 710-892-3945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Alhuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 83001
Tel: (505) 526-2485
‘TWX: 91D-983-0550

NEW YORK

& Automatlon Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Rpad
Endlcott 13760

Tel: (607) 754-0050
TWX: 510-252-0890

New York City
Manhattan, Bronx

Contact Paramus, NJ Oifice
Tel: (201) 265-5000
Brooklyn, Queens, Richmand
Lontact Woodbury, NY Offlce
Tel: (516) 521-0300

82 Washington $treet
Poughkeepsle 12601
Tel: (914) 454.7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5458 East Molloy Road
Syracuse 13211

Tel: (315) 454.2486
TWX: 710.541.0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2158

NORTH CAROLINA
P.0. Box 5188

1923 North Maio Street
High Point 27262

Tel: (919} 885-8101
TW¥: 510-926-1516

OHIO

25875 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0200
TWX: 810-427-9125

3460 Southi Dixle Brive
Dayton 45439

Tel: {513) 208-0351
TWX: 8108-450-1925

112p Morse Road
Columbus 43229
Teh (614) 846-1360

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405) 721-0200
TWX: 910-530.5862

CREGON

17890 SW Boones Ferry Road
Tualatin 97062

Tel: (503) 620-3350

TWX: 910-457-8714

PENNSYLVANIA
2500 Moss Side Boulevard
Monroevllle 15145
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
B73 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

*TENNESSEE
Memphis
Tel: {901} 274-7472

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardspn 75080
Tel: (214) 231-6101
TWX: 910-867-4723
P.0, Box 27409
5300 Westpark Drive
Suite 100

Housten 77027

Tel: {713} 781-6000
TWX: 910-881-2645

231 BIily Mitchell Road
San Antonjo 78226
Teh (512} 434-4171
TWX: 510-871-1170

UTAH

2890 South Maln Strest
Salt Lake Clty 84115
Tel: (301) 487-0715
TWX: 910-925-5681

VIRGINIA

P.0. Rox 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: {206) 453-3971
TWX: 910-443-2303

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

WISCONSIN

9431 W. Belolt Road
Suite 117
Milwaukea 53227
Tel: {414) 541-0550

FOR L1.S. AREAS NOT
LISTED:

Contact the reglonal office near-
est you: Atlanta, Georgla...
North Holiywoad, Californja,
Paramus, New lersey . . . Skokle,
Illlnols. Their complete ad-
dressas are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Patkard (Canada) Ltd.
11748 Kingsway Ave.
Edmonton

Teh (403) 452-3670

TWX: 610-831-2431

BRIVISH COLUMBIA
Hewlett-Packard {Canada) i1id,
451% Canada Way

North Burnaby 2

Tel: {604) 433.-8213

TWX: 610-922.5059

MANITGHA

Hewlett-Packard (Canada) Lid,

513 Gentury St.
Winnlpag

Tel; (204) 786-7581
TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Butch Yillage Rd,

Sulte 208

Hal[fax

Tel: {902) 455-0511

TWX: 610:271-4432

ONTARIO

Hewlett-Packard (Canada) Lid.
1785 Woodward Pr.

Qttawa 3

Tel: {(§13) 255-6180, 255-6530
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.
5Q Galaxy Blvd.

Kexdala

Tel: (416) 677-9511

TWX: 610.492-4246

QUEBEC

Hewleft-Packard (Canada) Ltd.
275 Hymus Bovlevard

Polnte Clalre

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 0I-20607

LIS
Contact Hewlelt-Packard {Can-
ada) Ltd. In Polnte Clalre, at
the complete address Ilsted
above.

CENTRAL AND SOUTH AMERICA

ARGENTINA

Hewlett-Packard Argentina
$.A.C.el

Lavalle 1171 - 3°

Buenps Afres

Tal: 35-0436, 35-0627, 35-0341
Telex: 012-1009

Gable: HEWPACK ARG

BRAZIL

Hewleil-Packard Do Brasil
L.E.C, LTDA.

Rua Frel Caneca 1119
01307-5a0 Paulo - 3, SP
Tel: 288-7111, 2B7.5858
Cable: HEWPACK Sao Paulo

Hewleit-Packard Do Brasll
I.E.C. LTDA.

Praca Dom Fellciano 78
Satas 806/808

9000-Porto Alegre RS

Rio Grande do Sei (RS)-Brasil
Tel; 25-8470

Cable: HEWPACK Porte Alegre

Hewlett-Packard Do Brasil
L.E.C. LTRA.

Rua da Matriz 29

2000-Rie de Janelro, GB

Tel: 266-2643

Cable: HEWPACK Rio de Janeiro

BOLIVIA

Stambuk & Mark (Bolivia) LTDA.
Av, Marlscal, Santa Cruz 1342
La Paz

Tel: 40626, 53163, 52421
Telex: 3560014

Cahle: BUKMAR

CHILE

Héctor Caleagni y Cla, Lida.
Casilla 16.475

Santlago

Tel: 423 85

Cable: CALCAGNI Santlage

COLOMBIA
Instrumentacién

Henrlk A. Langebaek & Kler S.A.

Carrera 7 No. 48-59
Apartado Aérep 6287
Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota
Telex: 44400INSTCO

COSTA RICA

Llc. Alfredo Galleges Gurdlin
Apartadg 10159

San losé

Teh 21-86-13

Cable; GALGUR San José

ECUADOR

NICARAGUA

Laboratorios de Radlo-Ingenieria Roberto Terén G.

Calle Guayagull 1246
Post Office Box 3158
Qulte

Tel: 212-496; 219-185
Cable: HORVATH Qulto

EL SALVADOR
Electronic Associales
Apartado Postal 1682
Centro Comercial Gigante

San Salvader, EI Salvador C.A

Faseo Escalon 4649-4° Plso
Tel: 23-44.50, 23-32-37
Cahle: ELECAS

GUATEMALA
IPESA

5a via 2.01, Zona 4
Guatemala Clty

Tel: 63-6-27 & 64-7-B6
Telex; 4192 TELTRO GU

MEXICOD

Hewleu Packard Mexicana, S.A.
C.V.

ge

Adolfo Prieto 622

Col. del Vaile

Mexico 12, D.F,

Tel: 543-4232; 523-1874
Telex: 017-74-507

Apartado Postal 689
Edificio Tersn

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

- PANAMA

-Etectrénico Balboa, 5.A.
2 P.0. Box 4529

Ave, Manuel Espinosa No. 13-50
Bldg. Allna

Panama Clty

Tel: 230833

Telex: 3481003, Curupdu,
Canal Zone

Cable: ELECTRON Panama Clty

PARAGLAY

Z.). Melamed S.R.L.
Division: Aparatos y Equipas
Médicos

Salén de Exposicién y Escritorio:

Chile 482

Edificio Victoria—Planta Baja
Asunclian, Paraguay

Tel: 4-5069, 4.6272

Cahle: RAMEL

PERU

Compariia Electro Médica S.A.
Ave. Enrique Canaual 312
San Isldro

Casilla 1030

Lima

Tel: 22:3300

Cable: ELMED Lima

PUERTO RICOD

San Juan Electronics, Inc,
P.0. Box 5167

Ponce de Lean 154

Pda. 3-FTA de Tlerra

$an Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Jian
Tefex: SATRON 3450 332

URUGUAY

Pablo Ferrando S.A.
Gomerclal e industrial
Avenida [talia 2877
Casllla de Correo 370
Montevideo

Tel 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard De Venezuela

C.A

Apartade 50933

Caracas

Tel: 71.88,05, 71.BB.6Y, 71.93.30
Cable: HEWPACK Caracas

Telex: 21145 HEWPACK

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas

3200 Hi{lview Ave.

Falo Alta, Californla 24304
Tel; (415) 483-1501

TWX: 910-373-1267

Gable; HEWPACK Pale Alte
Telex: 034-8300, 034-8493

E 373

FOR cANADIAN AREAS NOT
TED:
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EUROPE

AUSTRIA
Hewletl-Packard Ges.m.b.H
Handelska 52/3

P.C. Box 7

A-1205 Vienna

Tel: {0222} 33 66 D6 ta 09
Cabler HEWPAK Vienna
Telex: 76923 hewpak a

BELGIDM
Hewlett-Packard Benelux
S.AZHY,

Avenue du Col-Yert, 1
B-1170 Brussals

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

DENMARK |
Hewlett-Packard A/$
Datave] 38

DK-3460 Birkerod
Tel: (01) 81 €6 40
Cahle: HEWPACK AS
Telex: 168 40 hp as

Hewlett-Packard A/S
Torvet §

DK-86¢0 Silkeborg
Tel: (08) B2.71-66
Telex: 166 40 hp as
Cabla: HEWPACK AS

FINLAND
Hewlatt-Packard Oy
Bulevardi 26

£.0. Box 12185
§F-00120 Heidslnki 12
Tel:

S
=]

) 13730
2| HEWPACKOY Helsinki
Telex: 12-15263 hel

FRANCE ‘
Hewleit-Packard France
Duartier da Gourtaboeuf
Boite Postale No. 6
F-91401 Qrsay

Tel: (1) 807 78 25
Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard Frahce
4 Quai des Etroits
F-69321 hyon fedax i
Tel: (78) 42 §3 45
Cable: HEWPAGK Lyon
Telex: 31617

Hewlatt-Packard France
29 rue de la Gare
F-31700 Blagnac

Tel: (61) 85 82 29
Telex: 51957

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertrlebszentrale Frankfurt
Bernerstrasse 117

Postfach 560 140

D-6000 Frankfurt 56

Tel: (O511) 50 04-1

Cable: HEWPACKSA Frankiurt
Telex: 41 32 49 fra

Hewleit-Packard GmbH
Vertriebshilro Bobiingen
Herrenbergerstrasse 110
D-7030 Bdhlingen, Wilrttamberg
Tel: (07031) 66 72 87

Cable: HEPAK Bdbiingen

Telex: 72 63 739 bhn

Hewlett-Packard GmdH
Vertriebsblro Disseldor
Yogeisanger Weg 38
D-4000 Dilsseldoet

Tel: (0211) 63 8o 31/35
Telex: 85/86 533 hpdd d

Hewlatt-Packard GmbH
Vertriebsblire Hamburg
Wendenstr. 23

D-2600 Hamburg 1

Tel: (0411) 24 05 51/52
Gable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d

Hewlett-Packard GmbH
Vertriebsbiira Miinchen
Unterhachinger Strasse za
ISAR Center

D-8012 Ditchrunn

Tel: (0811} 601 30 BL/7
Talexs 52 48 85

Cable: HEWPACKSA Michen

(West Berlin}

Rewlett-Packard GmbH
Yertriebsblira Berlin
Wilmersdorfer Strasse 1137114
D-1000 Berlin W. 12

Tel: (0311) 3137045

Talex: 18 34 05 hphin d

GREECE

Kostas Karayannis

18, Ermov Sireet
GR-Athens 126

Tel: 3230-303

Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELAND
Hewlett-Packard Ltd.

224 Bath Road

GB-Slough, SL1 4 DS, Bucks
Tel: Slough {0753) 33341
Cable: HEWPIE Slgugh
Telgx: B4413

Hawlett-Packard Ltd.

Tha Graflons

Stamford New Road
Altrincham, Cheshlre, England
Tel: (061} 928-8626

Telex: 668068

ITALY

Hewtett-Packard Italiana 5. £.A
¥ia Amerigo Vespucol 2
1-20124 Milan

Tel: (2} 6251 {10 lines)

Cable: HEWPACKIT Milan,
Telexs 32045

Hewlett-Packard 1taliana S.p.A,
Plarza Marcenl

1-00144 Rame = Eur

Tel: (6) 5912544/5, 5515947
Cable: KEWPACKIT Rome
Telex: 61514

Hewlett-Packard Italiana Sp.A.
Vicolo Pastod, 3

1-35100 Padova

Tel: {(49) 66 40 62

Telex: 32046 via Milan

Hewlatt-Packard Italiana S.p.A.
Via Colll, 24

110129 Turin

Tel: (11} 53 82 64

Telex; 32046 via Milan

LUXEMBURG
Hewlatt-Packard Benelux
S.A /N

Avenue du Col-Vert, 1
B-1170 Brussels

Te!: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 484

MNETHERLANDS
Hewlstt-Packard Benglux, N.V.
Weerdestein 117

P.0. Box 7825

NL-Amsterdam, Z 11

Tel: (D20) 42 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa n!

NORWAY
Hewlett-Pachard Norge A/S
Nesvelen 13

Box 149

N-1344 Haslum

Tel: (02) 53 82 60

Talex: 16621 hpnas n

PORTUGAL
Telectra-Empresa Técnica de
Eléctricos S.a.rl.

Rua Rodrigo da Fonseca 102
P.0. Box 2531

P-Lishan 1

Tel: (19) 68 60 72

Cable: TELECTRA Lishon
Telex: 1598

SPAIN

Hewlott-Packard Espafiola, $.A.
Jerez Mo &

£-Madrid 16

Tel: 458 26 00

Telex: 23515 hpe

Hewlett-Packard Espaiiofa, S.A.

Mijanesada 21-23
£-Barcelona 17

Tel: {3) 203 62 0¢
Telex: 52603 hpbe ¢

SWEDEN

Hewlett-Packard Sverige AB

Enlghetsvigen 1-3

Fack

§-161 20 Bromma 20

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewleit-Packard Sverlge AR
Hagakersgatan 9C

5431 41 Méladal

Tel: (031} 27 68 00/01
Tetax: 21 312 hpmindl s

SWITZERLAND

Hewlett Packard (Schweiz) AG
Ziweharstrasse 20

P.0. Hox 64

CH-8952 Schlieran Zurich
Tel: (1) 98 18 21/24

Cable: HPAG CH

Telex: 53933 hpag ch

Hewlett-Packard (Schweiz) AG
9, Chemin Louls-Pletet
CH-1214 Vernier—Geneva
Tel: {022) 41 4850

Cable: HEWPACKSA Geneva
Telex: 27 333 hpsa ¢h

TURKEY

Telekom Englneeting Bureau
Saglik Sok Ho, 15/1
Ayaspasa-Beyoglu

P.0. Box 437 Beyoglu
TR-Estanbul

Tel: 49 40 4

Cable: TELEMATION Istznbul

UNITED KINGDOM
Eewlett-Packard Ltd.

224 Batlh Road

G5-Staugh, 5L1 4 BS, Bucks
Tel: Slough (0753} 33341
Cable: HEWPIE Slough
Telex: B4413

Hawlett-Packarg Ltd.
“The Graftons'
Stamford New Road
GE-Alirincham, Cheshire
Tel: (061) 928-B625
Telex: 668068

Hewlett-Packard Ltd's registered
address for Vi.T. purposes
only:

70, Finsbury Pavement

Landon, EC2A1SX

Registered Mo: 53057

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 523

P.Q. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 0%
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bols-du-Lan 7

P.0. Bax 85

CH-1217 Meyrin 2 Geneva
Switzerland

Tels {022) 41 54 00 .

Gable: HEWPACKSA Geneva

Telex: 2 24 86

AFRICA, ASIA, AUSTRALIA

ANGOLA
Telectra Empresa Téenta
de Equlpamentos Eléctricos
R

SAl
Rua de Barbosa Rodrigues
42-1°

Box 8487
Leamda
Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd.

22-26 Welr Street

Glen Iris, 3146

Victorla

Tel: 20-1371 (6 lInes)

Cablz: HEWPARD Melbourne

Tejex: 31 024

Hewlett-Packard Australia

Ply. Lid.
Corner Bridge & West Streets
Pymhble, New South Wales, 2073
Tel: 449 6566
Cable: HEWPARD Sydney
Telex: 21561

Hawlatt-Packard Australla
Pty, itd.

97 Churchill Road

Prospect 5082

South Australla

Tel: 65-23G6
Cable: HEWPARD Adelzide

Hewlett Packard Australla
Py,

2nd Flour. Sulte 13
Casablanca Bulldings
196 Adelalde Terrace
Perth, W.A, 60200

Tel: 255800

Cable: HEWPARD Perth

Hewlell ?ackard Australla

10 Wocl]‘ey Street

P.0. Box 191

Bicksan A,C.T, 2802

Tel: 49:8194

{able: HEWPARD Canberra ACT

Hewiatt-Packard Australia
Ply. Lid.

2nd Floor, 49 Gregory Tetrace
Brisbane, Queensland, 4000
Tel: 29 1544

CEYLON

Unlied Electricals Lid,
P.0. Box

60, Park St

Colomha 2

Tel: 26696
Cable: HOTPOINT Galombo

CYPRUS
Kypronles

. 19 Gregaries & Xenopoulos foad

P.0. Box 1152

GY-Hicasia

Tal: 45828729

Cable: KYPRORKS PANDEHIS

ETHIOPIA

African Salespower B Agency
Private Lid., Ca.

P. 0. Box 718

58759 Cunningham St.

Mdls Ahaba

Tal I
Cable: ASACU Addlsababa
HONG KONG

Schmidt & Go. {Hong Kong) Ltd.
7.0, B

ox 297
1511, Prince's Bullding L5th Floar

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Boildings
Jamshedjl Tatz Rd.
Bombay 400 (20
Tel: 29 50 21
Telex: 3751

Cable: BLUEFROST

Blue Star Lid.
Band Box House
Prabhadevl
Bombay 400 025
Tel: 45 73 01
Telex: 3751
Cable: BLUESTAR

Blue Star Lid.
*14/30 Clvil Lines
Kampur 208 001
Tel: G 88 82
Gable: BLUESTAR

Blue Star, Lid.
7 Hare Street
P.0, Box 508
Calcutta 700 001
Tel: 23 0131
Telex: €55
cable. BLUESTAR

Blua Star Etd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Delhi 110 024
Tel: 62 32 78
Telex: 463

Cahle: BLUESTAR

Blye Star, Ltd.

Blre Star House
11/114 Magarath Road
Bangalore 560 025
Tel: 51473

Telex: 430

Gable: BLUESTAR

Blue Star, Lid,
1-1-117/1

Sarojin{ Devl Road
Secunderabad 500 003
Tel: 763 91,7 7393
Gable: BLUEFRQST
Telex: 459

Blue Star, Ltd.

23/24 Second Ling Beach
Madras 600 001

Tel: 239 55

Talex: 379

Cable: BLUESTAR

Blue Star, Lid.

1B Kalser Bungalow
Dindli Read
Jamshedpur 831 001
Tel: 3

Cable: BLUESTAR
Telex: 240

INDONESIA

Eah Bolon Trading Coy. N.Y.
Dlalah Merdeka 29
Bandung

Tal: 4‘315 51560

Gable: ILMU

Telex: D8-809

IRAN

Multicarp International Ltd.
Avenue Soraya 130

.0, Box 1212

IR-Teheran

Tel: 83 10 35-29

Cable: MULTICORP Tehran
Telex: 2893 MCI TN

ISRAEL

Efectronics & Engineering
Dlv, of Motorola Israzl tid.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (J lnes)

Gable: DASTEL Tel-Avly

Telex: 33569

-JAPAN
Yologawa-Hewlett-Packard Lid.
Ohashl Ruliding

1-54-1 Yoyogl

Shibuya-ku, Tokyo

Tel: 03-370-2281/92

Telex: 232-2024YHP

Gable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Lid,
Nisel Ibaragi Bldg.

2.2-8 Kasuga

tharagl-Shi

0saka

Tel: (0726) 23-1541

Telex: 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Ltd.
Nakamo Building

Mo, 24 Kamisasazlma-cho
Nakamura-ky, Magoya Clty
Tel (052} 571.5171

Yokogawa-Hewlett-Packard Ltd.
Nitta Bidg.

2.4-2 Shlnnhara Klta

Kahohu-ku

Yokohama 222

Tel: 045-432-1504

Telex: 3823204 YHP YOK

Yokogawa-Hewlett-Packard Lid,
Chus Bldg.
Rm. 603 3,
2-Chome
1ZUR1- cuo.
. Mita,
Tel 0292 25-7470

KENYA

Kanya Klnetics
P.Q. Box 18311
Haizobi, Kenya
Tel: 57726
Cable: PROTON

KOREA

Amtraca Cerporation
Industrial Products Div.
Seoul P.0. Bux 1103

2th floor, DaeKyung Bldg.
107 Sejong Ro
Cheagro-Ku, Seoul

Tal 73-8924-7

Cable: AMTRACO Seoul

LEBANON

Constantin E. Macridls

P.C. Box 7213

RL-Beiret

Tel: 220846

Cable: ELECTRONUGLEAR Beirut

MALAYSIA

MECOMS Malaysia Lid.

2 Lorong 13/6A

Section 13

Petallng Jaya, Selangor
Gable: MECOMB Kuala Lumpur

MOZAMBIQUE
" A. M. Goncalves, LDA.
4.1 Apt. 14 Av. D, Luis.
7.0, Box 107
Lourenco Margues
Telex: 6-203 NEGON MO
Lable: NEGON

NEW ZEALAND
Hewlett-Packard {N.Z.) Lid.
94.95 Dlxson 5t

P.0, Box 9443

Courtenay Flace

wellington, N.I.

Te): E5-559

Telax: 6-203 NEGON MU
Cable: HEWPACK Wellington

Hewlett Packard (N.2.) Lid.
Box 51092
Pukuranga

* Tel: 56-982
Cable: HEWPAGK Auckland
NIGERIA
Tell {MesaGom Divislon)
25 Maronil St, Suru-lere,
P.0. Box 5705

Lagos
Cable: THETEIL LAGDS

PAKISTAN
Mushke & Company, Lid,

" Oosman Chambers

Abdullah Harson Road
Karachl 3

Tel: 511027, 512927

Cable: EOQPERATOR Karachi

Mushko & Company, Lid,
338, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES
Electromex Inc.

sth Floor, Architects
Center Hidg.

Avala Ave., Makati, Rizal
G.C.P.0. Box 1028
Makatl, Rlzal

Tel: 86-18-87, B7-76-77
Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Ergineering Company Ltd.

9, Jalan Kliang

Red Hill Industrial Estate

Singapore, 3

Tel: 642361-3; 632611

Gable: MECOMB Singapare

Hewlett-Packard Far East
Area Gffice

P.C. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Piy.), Lt

P.C. Box 31716

Braamfonteln Transvaal

Mitnerton

30 De Beer Street

Jahannesburg

Tel: 725-2080, 725-2030

Telex: 0225 JH

Cahble: HEWPACK Jobanneshurg

Hewlett Packard South Africa
[Piy.), Ltd.

Breecastle House

Bree Street

Cage Town

Tal: 3-6019, 3-5545

Cable: HEWPACK Cape Town

Telex: 5-0006

Hewlett Packard Scuth Africa
{Pty.), Lid.

641 Rldge Road, Durban

P.0. Box 99

QOverpaort, Natal

Tel: 88-6102

Telex: 5687954

Catle: HEWPACK

TAIWAN

Hawlett Packard Talwan
3% Chung Shiac West Hoad
See, 1

Qverseas Insurance
Corg. Bldg. 7th Floer
Taipei

Tel; 389160,1,2, 375121,
Ext. 240-249

Telers TP824 KEWPACK
Cable: HEWPACK Taipel

THAILAND

UNIMESA Co., Ltd,

Chongkoinge Building

55 Suriwangse Road

Bangkek

Tel: 37956, 31300, 31307,
0

Cahle: UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co., 1id.
P.0. Box 4448

Kampala

Tal: 57279

. Cable: COMCO Hampala

VIETNAM

Penlinsular Trading Inc,
P.0. Box H-3

215 Hlen-Yueng

Salgon

"Tel: 20-805, 93398

Cable: PENTRA, SAIGON 242

ZAMB!
R L Tllhury (Zambla) Ltd.

T PO

Lusak

Zambia, Central Africa
Tel; 73703

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard .
Go-ordination Cffice for
Mediterranean and Middle
East Dperations

Via Margeco, 7

1-00144 Reme-Eur, ltaly
Tel: (6) 59 40 29

Cable: HEWPACKIT Rome
Telexz 61514

OTHER AREAS NOT
LISTED, CONTACT:
Rewlett-Packard
Export Trade Company
3200 Hillvlew Ave.
Palo Alta, Califarnia 94204
Tel: {415} 326-7000

{Feb. 71 493-1501)
TWX: 910-373-1267
Cable: HEWPACK Palo Alto
Telex: 034.8300, 034-8493
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