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Section I
Figure 1-1 and Table i-1

Model 1111A

Figure 1-1. Model 1111A AC Current Amplifier

i

Table 1-1. Specifications for Model 1111A with Model 1110A Probe

SENSITIVITY:
1 ma/cm to 50 ma/em in X1

100 ma/em to 5 amps/em in X100,
1, 2, 5 sequence for Xi or X100

ACCURACY:
+3% on X1 sensitivity

=4% on X100 sensitivity

BANDWIDTH:
50 cps to 20 Mc

RISE TIME:
18 nsec

NOQISE:
Less than 100 a pk-pk, referred to input

MAXIMUM AC CURRENT:
Above 700 cps: 50 amps pk-pk
Below 700 cps: decreases at 1.4 amps/20 cps

OUTPUT IMPEDANCE:
50 ohms

DIMENSIONS:
1-1/2 in. high, 5-1/8 in. wide, 6 in. deep

WEIGHT:
Approximately 2 Ib

POWER:
1150r 230 volts +10%, 50 to 1000 eps, 1.5 watls

1-0
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Model 1111A

Sections I and I
Paragraphs 1-1 to 2-12

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION AND APPLICATIONS.

1-2. The Hewlett-Packard Model 1111A AC Current
Ampiifier, shown in Figure 1-1, is a stable, wide-
band amplifier to be used with the % Model 11104
Probe. The Model 1111A amplifies the Probe cutput,
extends the low frequency response to 50 cps, and
provides 12 ranges of sensitivity from 1 ma/cm to
5 amps/em (used with 30 mv/cm gensitivity oscillo-
scope), Complete specifications are given in
Table 1-1.

1-3. The Model 1111A is designed for use with an
cscilloscope which has a calibrated vertical amplifier
with 50 mv/cm sensitivity. Whenused with this sensi-
tivity oscilloscope, the Model 1111A’s attenuator may
be read directly in milliamperes per centimeter

deflection on the CRT. The Model 1111A may be used
with an oscilloscope having different sensitivity, but
the conversion ratic must then be used.

1-4. INSTRUMENT IDENTIFICATION.

1-5. The Hewlett-Packard Company uses a two-
section, elght-digit serial number to identify instru-
ments (e.g. 000-00000;. The serial number is
located on a plate attached to the insirument rear
panel. The {irst three digits are a serial prefix
number, also appearing on the title page of this
manual, and the last five digits identify a specific
instrument. If the first three digits of the instrument
serial nsumber are not the same as those appearing
on the title page, change sheets inecluded with the
manual will define differences between other instru-
ments and the Model 1111A described herein. If the
change sheets are missing, your & Field Engineer
can supply the information.

SECTION 1l
PREPARATION FOR USE

2-1. INCOMING QUALITY CONTROL
INSPECYTION.

2-2. MECHANICAL INSPECTION. Upon receipt of
yvour Model 1111A, check that the contents are intact
and as ordered. Inspectthe instrument for any damage
incurred in shipping. If the instrument is damaged,
notify the carrier immediately (refer to the warranty
which appears onthe inside back cover of this manual},

2-3. PERFORMANCE CHECK. Check the perfor-
mance of the Model 1111A by making the tests as out-
lined in Paragraph 5-4 of this manual. This check

may be used to verify instrument specifications and.

as part of an incoming quality control inspection.

2-4, AC POWER CONSIDERATION.
2-5. POWER REQUIREMENTS.

2-6. TheModel 1111A requires an AC power sourceof
115 or 230 voits +10%, single phase, 50 to 1000 cps.
The power required is approximately 1.5 watts, The
Model 1111A is normally shipped from thefactory for
uge from a 1l5-volt power source, To convert the
instrument for use from a 230-volt source, slide the
115-230 switch to the ‘“2307’ position, This switch
is located on the power plug assembly.

2-1. THREE-CONDUCTOR CONNECTOR.

2-8. To yprotect operating personnel the National
Electrical Manufacturers Association {(NEMA) re-
commends that the instrument panel and cabinet be

01862-1

grounded. This instrument is equipped with a three-
pin power piug which, when pluggedinto an appropriate
receptacle, grounds the instrument. The offset round
pin on the plug is the ground connecticn. To retain
the protection feature when operating the instrument
from a two-confact outlet, use a three-conductor to
two-conductor adapter and connect the adapter wire
to ground.

2-9. RACK INSTALLATION.

2-10. The Model 1111A may be placed in a & 1051A
combining case which may then be installed in an
instrument rack. The Combining Case may also be
mounted in the rack space of a® Model 1117A Test-
mohile for convenience of keeping related-use instru-
ments together (the & 1051A also adapts 1/3 width
modular instruments to a rack}.

2-11. REPACKAGING FOR SHIPMENT.

2-12. The following is a general guide for packaging
an instrument for shipment. If thereareany questions
regarding packaging methods, contact your Hewleti-
Packard Fieid Office.

a, Wrap the instrument in heavy paper or plastic
before placing it in the shipping container.
1-1
2-1



Section 11
Paragraph 2-13

b. Use plenty of packing material around all sides
of the instrument and protect surfaces with cardboard
strips.

¢, Place the instrument inaheavy cardboardcarton
or wooden hox. Seal the container with heavy tape or
metal straps.

d. Mark the packing container “¥FRAGILE-
DELICATE INSTRUMENT'.

2-2

Model 1111A

2-13. If an instrument is being returned to Hewleti-
Packard Company for servicing or repair, attacha
tag to the instrument specifying owner; desiredaction,
model number, and serizl number. Ship the instru-
ment to Hewilett-Packard Customer Service at the
address on the warranty page. All correspondence
should refer to an instrument by model number and
the full {eight-digit) serial number.

01862-1



Model 11114

. Section HI
Paragraphs 3-1 to 3-7

SECTION HI
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. The Model 1111A provides amplification of the
output of the Model 1110A Probe, and calibrated
control of the sensitivity. Front-panel controls set
the sensitivity in milliamperes/centimeter whenused
with an ocscilloscope with 50 mv/cm sensitivity.

3-3. PANEL DESCRIPTION AND OPERATING
PROCEDURE.

3-4. Figure 3-1(a) provides a brief description of
frent panel controis and eonnectors, keyed by number
tc the panel illustration. A step-by-step operating
procedure is provided in Figure 3-1(b). Additional
operating considerations are given in Paragraph 3-5.

3-5. OPERATING CONSIDERATIONS.

3-6, GENERAL. The following paragraphs confain
information about making measurements using the
Model 1111A with the Model 1110A Current Prohe.
While most of the considerations relate to the Model
1110A, the information is provided here since the
two instruments are designed for use together.

3-7. DIRECTION OF CURRENT FLOW. The arrow
on the probe body indicates the direction of conven-
tional current flow which produces a positive output
from the probe and amplifier. Thusthereis a ‘“senss
of polarity’’ when observing current waveformson the

oyUTPUT
TO 50 MV/CM PROBE
50
AC CURRENT AMPLIFIER
HEWLETT PACKARD
o MCDEL {1H A
| -

a) Panel Description
1. PROBE. Input connector for Model 1110A
Probe,

2. MA/CM. Sets deflection sensitivity of oscil-
loscope trace in miiliamperes/cm.

3. X1-X100. Changes sensitivity of MA/CM.

4, OUTPUT TO 50 MV/CM. Connects output of
amplifier to oscilloscope.

HilA-A-2

b} Operation Procedure
1. Connect Model 1110A probe to PROBE input.
2. Set MA/CM to desired sensitivity,

3. Setto X1 for 1 ma/em to 50 ma/cm range. Set
to X100 for 100 ma/em to 5 amp/cm range.

4. Connect OUTPUT TO 50 MV/CM to oscillo-
scope input. Set oscilloscope vertical sensi-
tivity to 50 mv/cm.

Clip probe around current-carrying conductor.

6. Observe indication on oscilloscope.

Figure 3-1. Front Panel Description and Operation Procedure

01862-1
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Section I
Paragraphs 3-8 to 3-15

oscilloscope, and the polarity can be reversed by
removing the probe {rom any wire, rotating the probe
180°, and clipping it arcund the wire again.

3-8, INCREASING SENSITIVITY. The sensitivity of
the probe may beincreased by looping the wire through
two or more times. The increase in sensitivity is
directly proportional to the number of loops; i.e.,
2 loops = twice sensitivity. However, the increase
in sensitivity is accompanied by an increase in the
series loading effect due to the probe, whichinereases
as the square of the number of icops. Also, the
ooped wire itself adds inductance and shunt capaci-
tance to ground which may be significant at high
frequencies.

3-89, SUMMING CURRENTS. The probe may be

clipped around wires carrying different currents as-

well as around loops of the same wire. In either case
the instantanecus output of the probe is the algehraic
sum of the instantaneous currents through the probe.
In this way currents may be balanced (in push-pull
cireuits, for example) by clipping the probe around
two wires in which the currents are 180° out of phase
as they pass through the probe, and adjusting the
circuit for minimum output from the probe.

3-10. EFFECTS OF EXTERNAL FIELDS., Theprobe
is magnetically shielded to minimize the effects of
external magnetic fields. However, strong fields
near power fransiocrmers or electric motors may
cause an unwanted output from the probe and amplifier.
To c¢heek for such fields, hold the probe with jaws
closed and no wire through it in the region in which
you intend to make the measurement. If the probe
output is excessive comparedto the expected measure-
ment, make the measurement at some other point
along the wire farther from the soureceof the field, or
orient the probe lead for minimum undesired output.
If there is litile or no output from the probe and
amplifier the field will not affect the measurement.

3-11. PEAK CURRENT, The maximumpeak-to-peak
current which the probe and amplifier will accept is
a function of frequency. Figure 3-2 shows a plot of
peak-fo-peak current vs frequency.

3-12. MAXIMUM DC CURRENT. The Current Ampli-
fier and Probe will perform as specified inTable 1-1
if the DC current present is less than 0.5 amps.
Above 0.3 amperes DC, performance is deratedsince
the DC current acts to decrease Probe head inductance
and to raise the low frequency -3 db point,

3-13. HIGH FREQUENCY RESPONSE, Performance
of Current Amplifier and Probe will be within speci-
fications if the load capacitance presented to the out-
put of the Model 1111A is less than 30 pf. The high
frequency -3 db point is determined by the capacitive
load at the input. The typical high frequency oscil-
loscope has an input capacitance of 28 pf, hence
high frequency operation of the Probe and Amplifier
is not affected.

3-2

Model 1111A
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Figure 3-2. Peak-to-Peak Current vs Frequency

3-14. AMPLIFIER GAIN. The gain of interest for the
Model 1111A is a transresistance, oroutput millivolis
per milliampere of current at the input, which is the
dimension of chms {mv/ma = chms), Since the input
impedance varies somewhat with range and frequency
{see Paragraph 3~15), this does not correspond to a
stable voltage gain Eout/ E, . For convenience in

using the Model 1111A amplifier inother applications,
Table 3-1 lsts gains for all sensitivity ranges.

3-15. INPUT IMPEDANCE. The X100 range is a
constant 0.5 ohms (23%) in series with an inductance
of about 30 x 10-9 H {about 2’7 of wire), In the X1
position, input impedance is more complex, but up to
about 100 ke canbeapproximated by a 2000 microfarad
capacitor in series with a resistance of between 0.2
and 0.5 ohms, depending on sensitivity setting. At
higher frequencies, the input impedance becomes
dependent on feedback factor changes with {requency.

Table 3-1, Amplifier Gain

Range Mvout/ MAin : Mvout/ MAin
(1111A only) {with probe)
1 5000 50
2 2500 25
5 1000 10
10 500 5
20 250 2
50 100 1

Switching to X100 attenunates all ranges

100 times,

01862-2
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Section IV
Paragraphs 4-1 to 4-8

SECTION iV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 1111A is a current amplifier which
is specifically designed for use with the Model 1110A
Current Probe. As described in the following para-
graphs, the Model 1111A consistsof aninput amplifier,
an output amplifier, and a power supply. Refer to the

instrument schematic, Figure 5-9, for circuit
references.
4-3. INPUT AMPLIFIER.

4~-4. To obtain the maximum low-frequency potential
of the probe, as well as optimum linearity and large-
signal performance, the probe should have a load
impedance which is much lower than the winding re-
sistance of the current transformer in the probe.
The input amplifier provides such a load, and also
accomplishes the current-to-voliage conversion
necessary for oscilloseope display. Circuitoperation
is described in Paragraph 4-5, and the biasing
arrangement is described in Paragraph 4-10.

4-5, CIRCUIT OPERATION.

4-8.
amplifier Q1 and cascode amplifier Q2/Q3. The
cascode amplifier combination, using two transistors,
gives a lower effective collector-base capacitance
than that of one transistor. The simplified schematic
in Figure 4-} shows the conditions for the 1 MA/CM
range, and omits a bias-seifing adjustment (R14) at
the base of Q3.

The input amplifier consists ofagrounded-base

4-7. An ac signal current from the probe is split
between Q1 emitter (impedance of about 15 chms to
ground) and R20 {aboui 2000 ohms), However, due to
the unity current gain of grounded-base amplifier Q1,
any portion of the input signal eurrent flowing into
Q1 emitter is applied directly to Q2 base, causing
about 100 times as much current to flow through R20.
Therefore, bhecause of this feedback, about 99% of
the input signal current flows through R20, and only
1% into Q1 emitter. ‘Fhis action has two results:
1) since only 1% of the signal current flows into the
15«chm emitfter impedance of Ql, the input voltage
developed is only 1% of what this current would de-
velop in a 15-ohm resistor, meaning that the input
impedance is reduced by a factor of 100, down to
.15 ohm; 2} since 99% of input signal current {iy)
flows through R20, and because the input emitter is
very close to ground potential, the output from Q3
is a voltage equai to (,99ig) (R20), which is almost
independent of transistor parameters. If current
gain of the cascode amplifier were to drop to 50
(2 2:1 change) then 98% of the input signal current
would flow through R20, andgain would changeonly 1%.

4-8. Capacitor C6 is used for high-frequency gain
stabilization by introducing a local negative feedback
loop around the cascode amplifier. This capacitor
reduces the total effect of transistors Q2 and Q3 and
ail their stray capacitances to that of a single -6
db/octave gain slope at high frequencies. The gain-
crossover frequency (at which gain = 1) of the cascode
ampiifier is adjusted by varying this capacitance, The
proper setting is determined on the basis of optimum

CASCODE
AMPLIFIER
~63V OU?T'SUT
AMPLIFIER
Q3
GROUNDED-BASE RS
AM P%EFIER
> I¢ ) Q2
ca )
L #cs
!
+7.5V
i L
Figure 4-1. Simplified Input Amplifier Schematic
01862-2 4-1




Section IV
Paragraphs 4-§ to 4-18

overall transient response (overshoot and rise time).
Pulse Rounding Adjust R14 varies the collector voltage
of the lower half of the cascode amplifier, altering
the high-frequency response of the local feedback loop,
Adjustment is made for optimum pulse response,

4-9. Sensitivity range is changed by switching in
other valuesof feedback resistance (R20 in Figure 4~1).
Since about 99% of input signal current fiows in the

E
feedback resistor, the gain function iout is approxi-

mately numerically equal to the feedbasck resistor in
ohms. As the resister is changed to smaller values,
more bias current is required to provide adequate
maximum output voltage., For this reason, R8 and
R7 are switched in to reduce the Q1 coliector load.

4-10. DC BIASING.

4-11. The dc voltages and currents are setasfollows:
the base of Q2 operates at about +7.0 volts {constant
0.5 volt base-emitter drop from +7.5 volt supply).
Due to the 10-volt drop across breakdown diode CR7,
the collector of @l must run at -3.0 volts, 10 voits
negative from +7 wvolis. Since Q1 collector is at
-3 volts, R5 has -6.5 volts at one end and -3 volts
at the other, and so has 3.5 volis across it. This
causes a current of 3.5/2400, or 1.4 mato fiow in R5.
The 1,4 ma de¢ current flows 99% throughQl collector
and 1% through Q2 base, due to the current gain of
1060 in the cascode amplifier and gain of unity in Q1.
{About .0138 ma in Q2 base causes about 1,38 ma in
Q3 collector, which then flows through R20 and Q1,
and ijoins with the .0138 ma base current o make the
1.4 ma in R20). Thus for a given set of d¢ voltages,
R5 sets the current in all three transistors, and R20
affects only the de voltage at the cascode amplifier
output, which must be between +7 volts and ground for
proper operation of the cascode stage.

4-12. Resistor R1l is switched in on the two most
sensitive ranges to augment the bias current in Q2.

4-2

Model 1111A

4-13. QUTPUT AMPLIFIER.

4-14. Following the input amplifier is a voliage
divider, emitter follower, and straight common-
emitter output amplifier, in that order. The voliage
divider is used to reduce the gain for the 20 MA/CM
and 50 MA/CM ranges (rather than further reduction
of feedback resistance in the input amplifier). The
output stage emitter resistor, R34, is unbypassed
except for R3S and C19, which are switched into
compensate frequency response on the 1and2 MA/CM
ranges against stray capacities. Calibration is set
by R40, which forms a current divider with R41,
Output impedance is 30 ohms, s0 the Model 1111A
wiil drive any length of 50-chm cable with flat re-
sponse, independent of tepmination.

4-15, POWER SUPPLY.

4-16, The supplies, although labelled +7.5 and -6.5,
are actually generated by onefloating 14 volt regulated
supply. The split to +7.5 and -6.5 is done by @4 and
Q5 in the final amplifier. The total 14 volt supply is
tapped by R32 and R38, which places the base of Q4
approximately centered on the supply. Transistors
Q4 and Q5 then act as dc emitter followers to solidly
place ground at 7.5 volts from the positive end of the
supply, and 6.5 volts from the negative end.

4-17. Resistor R33 (200 ohms) is really the emitter
resistor for Q5, and sets the de current in @5, but
has no effect on the voitage split between the positive
and negative supplies.

4-18. When the interstage atienuator is switched in
(fon 20 and 50 MA/CM ranges}), current from the
+7.5 volt supply (through @3 collector) would flow to
ground through R29 (201 ohms} or R28 (50 ohms},
subtracting from the available collector currentcf@5.
To obviate this, R8 (1200 ohms) is switched in, which
passes this current directly to the -6.5 volt supply,
rebalancing the load on the positive and negative
supplies. Output transistor thus still gets alithe bias
current established by R33.

c1862-2
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Section V
Paragraphs 5-1 to 5-5

SECTION V
MAINTENANCE

5-1. TEST EQUIPMENT REQUIRED.

5-2. INSTRUMENTS. Table 5-1liststhetestinstru-
menis required for the performance checks and for
making the Model 1111A adjustments. Substitute
equipment should provide performance according to
the specifications listed in Table 5-1. Be sure test
equipment has been recently calibrated and always
allow manufacturer’s suggested warmup period to
obtain full accuracy.

5-3. SPECIAL LOADS. Three special loads are
required: 505 , 600 2, and 22 pf. These may be
made by using the appropriate connector-adapter and

connector or a BNC~banana plug adapter. For the
capacitive load, use a 22 pf capacitor (@ Stock No.
0140-0145) and a BNC connector (& Stock No. 1250~
0079), Sclder the capacitor between center conductor
{on rear of connector) and the shield (nextto threaded
section),

5-4. PERFORMANCE CHECK.

5-3. The procedure of Paragraphs 5-8 through 5-8
should determine if the Model 1111A isoperating with-
in its specifications. If performance is out of speci-
fications, refer to Paragraphs 5-10 through 5-13
for the adjustment procedure or to the troubleshooting

component required, Figure 5-1illustratesthe 600 Q

load required.

The 50 Q load may be made using a

suggestions of Paragraph 5-14.

In the procedures

using the Model 1110A Probe, always be sure the

50+0.5 @ resistor and either the dual banana plug head surfaces are cleanandthatthe jaws close firmly.
Table 5-1. Test Equipment Required
e Important Recommended

No. Description Specifications Use Eqguipment

1 Signal Output: 1 volt intc 50 @, constant Check sensitivity, # Model $08A
Generator with frequency accuracy and bandwidth

Frequency: 50 Kc-20 Mc

2 | AC Accuraey: 1% Check sensitivity & Model 400H

Voltmeter Range: 0.1 volts accuracy and bandwidth

3 Current Probe

Bandwidth: 45 Mc
Rise Time: 8 nsec

Check sensitivity,
accuracy and bandwidth

¢ Modet 11104

Qutput: 1 mv/ma Adjust pulse response
4 | Audio Range: 50 cps - 50 Ke Check bandwidth &% Model 200CD
Oscillator Qutput: 1.5 volts into 800Q Adjust gain
constant with frequency
51 R.F. Range: 0.1 volis Check bandwidth & Model 4114
Millivoltmeter | Bandwidth: 1 Me - 20 Mc
Accuracy: =3% full scale
68 | Sampling Bandwidth; 100 Mec Adjust pulse response 4 Model 1858 and
Oscilloscope Sync Pulse: 1.5 voits Model 187B
and plug-in into 50 2, 1.5 nsec risetime
Sensitivity: 10 mv/em
i High Frequency | Bandwidth: 50 Mc Check noise # Model 175A and
Oscilloscope Sensitivity: .05 v/em Mcedel 1731A
and plug-in
8 | Square Wave Frequency: 400 Ke Adjust pulse and high Tekironix Model
Generator Rise Time: 3 nsec frequency response 107 Square Wave
’ Qutput: 0.5 volts into 500 Generator
9 | Special Loads 50 ©2 : 50 & 0.5 Resistor See Paragraph 5-3
600 : See Figure 5-1
22 PF: Capacitor and BNC
comnector
01862-1 3-1




Section V
Paragraphs 5-6 to 5-8

RESISTOR, 8008 L 1%, 1/2W

@S"E‘K. NO. 0727-0082y e qisroR,

I T0.1%, 172w

DUAL BANANA PLUG

CONNECTOR
STK. NC. 1251-000%
15104~ =5

Figure 5-1. Special 600 & Load

5-6. SENSITIVITY AND ACCURACY,

a. Refer to Table 5-1 and Figure 5-2 and connect
test equipment. Items required are 2, 3, 4 and 8.

b. Set Voltmeter range to 0.1 volis.
¢. Set Oscillator frequency to 50 ke,
d. Disconnect Volimeter from Model 1111A output

and reconnect Voltmeter across the 800  load. -

e. Set Oscillator ocutput for a Voltmeter reading of
0.1 voits.

f. Pisconneet the Voltmeter from the load and
reconnect it to the Model 1111A cutput.

g. Set the Model 1111A sensitivity to 1 MA/CM, X1.
h. Check Model 1111A ocutput according to Table 5-2.

i. Disconnect Voltmeter from Model 11114 output
and reconnect it across the 600 O load.

j. Set the Oscillator output for a Voltmeter reading
of 1.0 volts.

k. Disconnect the Voltmeter from the 600 Q load
and connect it to the Model 1111A output.

m. Set the Model 1111A sensitivity to 1 MA/CM,
X100. '

n. The Voltmeter reading should be 0.01 volts 24%.

5-7. NOISE.

a. Connect the Probe (item 3 in Table 5-1) to the
Model 1111A input.

Model 11114

b. Connect the Modei 1111A output fo the Oscil-
loscope plug-in (item 7 in Table 5-1).

¢, Set oscillescope and plug-in SENSITIVITY to
05 VOLTS/CM, SWEEP TIME to 50 uSEC/CM,
SWEEP MODE to PRESET, and TRIGGER SOURCE
to LINE.

d. Set Model 1111A sensitivity to 1 MA/CM, Xi.

e. Position the Probe and Amplifier {no input fo
probe) sc the external field coupling is minimum as
viewed on CRT,.

f. With oscilioscope trace intensity setfor normal,
look closely at the high frequency random noise dis-
played. Any noise should be less than 1 mm peak-
to~-peak, which corresponds to less than 100 pa p-p.

5-8. BANDWIDTH.

a. Refer to Table 5-1 and Figure 5-2 and connect
test equipment. Items requires are 2, 3, 4 and 9.

b. Set Model 1111A sensitivity to 1 MA/CM, X1.
c. Set Voltmeter range to 0.1 volts.

d. Set Oscillator frequency to 10 Ke and amplitude
for a zero db reading on the Voltmeter.

e. Set Oscillator frequency to 50 cps.
f. Voltmeter reading should be -3 db or greater.

@ 200¢0

@400H

HI A=A~4

Figure 5-2. Oscillator-Voltmeter Test Setup

Table 5-2. Sensitivity and Accuracy Check

Model 1111A
Sensitivity, MA/CM

Voltmeter
Range, Volis

Volimeter
Reading, Voits

0.1 3%
6.05 +3%
0.02 +3%
0.0 +3%
0.005 =3%
0.002 £3%

52
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&5 s06A

BNC-BNC -
ADAPTER

dprina

i —a—b

Figure 5-3. Signal Generator - RF Millivoitmeter
Test Setup

g. Repeat procedure starting with step b, using
appropriate Voltmeter range, and checking other
Model 1111A sensitivity ranges.

k. Disconnect fest setup, Refer to Figure 5-3 and
Tabie 5-1 and connect test equipment specified, using
items 1, 3, 5 and 8,

i. Set Model 1111A sensitivity to 1 MA/CM, X1
j. Set the Millivoltmeter range to 0.1 volts.

k. Set the Signal Generator frequency to 1 Me and
the output amplitude for a zero db reading on the
Miltlivoitmeter.

m. Set the Signal Generator frequency to 20 Mec.

n. Millivoltmeter reading should be -3 db or
greater.

p. Repeat procedure starting with step j, using
appropriate Millivoltmeter range, and checking the
other Model 1111A sensitivity ranges.

5-9. RISE TIME.

a. Refer toc Table 5~1 and Figure 5-4 and connect
specified equipment, items 3 6, and 9. The 50  load
is connected to the oscilloscope sync pulse output.

b. Set Oscilloscope MODE to FREE RUN and switch
on SYNC PULSE.

c. Set Model 1111A sensitivity to 1 MA/CM, X1

d. Adjust Oscilloscope and plug-in SENSITIVITY,
TIME SCALE and MAGNIFIER contrels to display
ieading edge of pulse.

e. The rise time {between 10% and 90% amplitude
points) should be 18 nanogeconds Or less.

f. Check other Model 1111A sensitivity ranges for
the same rise time specification.

01862-2

Section V
Paragraphs §5-9 to 5~13

5-10. ADJUSTMENTS.
5-11. AMPLIFIER GAIN SET.

az. Refer to Table 5-1 and Figure 5-2 and connect
specified equipment, items 2, 3, 4 and 9.

b. Set Oscillator frequency to 50 Ke.
c. Set Model 1111A sensitivity to 1 MA/CM, X1.

d. Disconnect Voltmeter from Model 11114 output
and reconnect Voltmeter across Oscillaior output.

e. Set Oscillator output for reading of 0.1 volts.
i. Reconneet Voltmeter to Medel 1111A output.
g. Adjust R40 for Voltmeter reading of 0.1 volts.

h. Refer to Table 5-2 to check the Modei 1111A
output on other sensitivity setlings.

5-12. PULSE AND HIGH FREQUENCY RESPONSE.

5-13. The adjustments for pulse and high frequency
response will have some interaction, requiring a
repeat of the procedure to optimize the performance.
When an adjustment affects more than one sensitivity
range, a compromise seiting may be necessary. The
objective for these adjusiments is to obtain the best
pulse response combination possible; this means best
rise time within specifications with least ringing and
cvershoot,

a. Refer to Table 3-1 and Figure 5-5, and connect
specified equipment, items 3, 6, 7, and 8. One
additional item is required: a capacitive load, de-
scribed in Paragraph 5-3. Use a BNC tee connector
to connect the capacitive load and oscilloscope probe
to the Model 11114 output,

b. Set the Square Wave Generator amplitude control
fully clockwise (ocutput approximately 0.5 volts}) and
frequency control to about 400 ke,

#1858

s

1H{1A-A-6

Figure 5-4. Rise Time Check Setup

5-3
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Paragraphs 5-14 to 5-18

10
TRIGGER R
OUTPUT “
ON REAR

TEXRTRONIX
107

CAPACITIVE @

@ 1858 LOAD & TEE
BNC
ADAPTER
dprozo7a
E\F’?Q(}E!E
1878
[HIA = A=

Figure 5-5. Pulse and High Frequency Response
Test Setup

c. Set Model 1111A sensitivity to 1 MA/CM, XI.

d. Set Oscilloscope and plug-in controls asfoliows:
TIME SCALE to 200 NSEC/CM, TIME SCALE MAG-
NIFIER to X2, TRIGGER SLOPE to - , SENSITIVITY
to 200 MILLIVOLTS/CM, and SCANNING control to
INTERNAL.

e. Adijust controls tc obtain a good display of the
positive pulse.

{. Set Pulse Rounding Adjust R14 for best leading
edge on square wave,

g. Adjust C6 for best leading edge.
h. Set sensitivity control to 2 MA/CM, X1.

i. Adjust C13 for best leading edge.
i. Set sensitivity control to 5 MA/CM, X1.

k. Adjust C12 for best leading edge.
m. Set sensitivity to 10 MA/CM, X1.

n. Adjust C11 for best leading edge.

p. Check pulse response on all ranges, and make
compromise readjustments if necessary.
5-14. TROUBLESHOOTING.
5-153. CIRCUIT VOLTAGES,

5-16. The schematic diagram, Figure 5-8, gives
typical dc voitages and ac waveforms for trouble-
shooting, Conditions of measurement. are listed on
page 5-8.

-4
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5-17. NO OPERATION.

a. Check ac power.

b. Be sure X100 attenuator has not inadvertently
been switched in.

c. Check Model 1110A probe separately.

d. Measure +7.5 and -8.5 volt supplies, If correct
proceed to step e; if not proceed to siep g.

e, Check bias voltages within the amplifiers, 1If
biases are considerably off in the input amplifier,
check Q1, Q2, Q3, and CR7. Also check for proper
switch centacting. If trouble persists, proceed to
step 1.

f. If all biases are right, clip the probe ona
sinusoidal current of about 6C ma, 350 kec. Set
sensitivity fo 10 MA/CM, X1. Then trace the signal,
using a 10:1 scope probe, from Q3 collector through
Q4 and Q5 to the output. (Signal voltages within the
input amplifier are small and not significant for
troubleshooting. I biases are right, and C4 is good,
the input amplifier should work.)

g. If the +7.5 or -6.5 volt supplies are in error,
measure total voltage from -6.5 to +7.5 volts with a
floating (ungrounded) dc voltmeter. This voltage
should be 14 volis x1 volt, and it should not change
visibly from 102 to 128 volt ac line voltage. If
above 15 volts dc check regulator transistor Q6 and
breakdown diode CR10. If below 13 volis, procesd to
gtep h. If between 13 and 15 volts, power supply is
operating correctly; proceed to step §.

h. Check unregulated dc voltage across Cl {black
and white wires) with a floating {(ungrounded) de
volimeter, At 115 volts ac line, this sheould read
approximately 20 to 30 volts de. iflow, check current
through R47 with a d¢ milliammeter. The current
should be about 37 to 50 ma, If above 50 ma, proceed
to step k. If below 37 ma, with low unregulated
voltage, check transformer, rectifiers, and power
cable, If the unregulated voltage is above 35 volts
de, proceed to step 1.

i. Check de current into Q6 emitter. Current
should be about 36 ma to 48 ma. I low, and 14 volt
supply is still low (from step g), supply reguliator is
at fault, If high, the ivad hag excessive drain, which
must be corrected hefore the supply will regulate
properly. Check filter and bypass capacitors for
shorts, and test ampiifier transistors.

i If 14 volt measurement is correct {step g) but
~8.5 or +7.5 voltages are wrong, check amplifier
transistors Q5 and Q5, then @3 and Q2. Then check
filter and bypass capacitors for shorts.

k, If unregulated voitage is low and currentthrough
R47 is high, measure Q6 emitter current, which
should be 36 to 48 ma. If emitter current is high,
ioad {amplifier or fiiter capacitors} is shorted, I
low, Q6 or CR10C may be shorted.

5-18. EXCESSIVE SQUARE-WAVE SAG,

a. Check low-frequency response of Model 1110A
probe against its specifications. Clean probe jaw
mating surfaces with a pencil eraser for perfect
contact,

01862-2
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b. Make sure the input impedance of the oscillo-
scope used with the Model 1111A is about 10CK ochms,
or sag will result from the cutput coupling capacitor
(0.1 microfarads) in the Model 1111A.

c. If sag persists, clip a2 10:]1 scepe probe on Test
Point I, with the current probe clipped on a square
wave peak-to~peak current of approximately 10 times
the MC,/CM of the range in use. If sag appears here,
replace C4. Check power supply capacitors.

d. If sag does not exist at Test Point i, trace the
signal through the resistive divider {(on switch),
through C18, Q4, and @5. Check C20 in @5 collector
circuit, and center pin of J2.

5-19, EXCESSIVE SQUARE-WAVE OVERSHOOT,

5-20. This is very unlikely except in cases of tran-
sistor replacement. In any case, be sure the {rouble
ig not in the test set-up. See adjustment procedure
for calibration method. If excessive overshoot
actually is present, carry out the pulse response
adjustment procedure fully, for all ranges.

5~21. OUT OF CALIBRATION.

5-22. Use the calibration procedure to be sure the
trouble is really due to the Model 1111A, Small
variations can be adjusted with R40, but any large
discrepancy may be due to a faulty probe, or some
amplifier or power supply problem. A check of de
voltages should iocafe the faulty components.

5-23, REPAIR AND REPLACEMENT.
5-24. COMPONENT LOCATION.

5-253. Figure 5-6, 5-7, and 5-8 identify all the
components of the Modet 1111A which have reference
designators. These components, and those miscel-
laneous parts having no designators, are listed in
Section VI with reptacement stock information,

Pl Tl CR3 CRI

Sl CR4 CR2 Ct

{{1EA~A—B

Figure 3-8, Power Supply Assembly
01862-2
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Paragraphs 5-19 to 5-27

Rze

R23

RrR27

PRI A o]

Figure 5-7. Front Panel and Sensitivity Swiitch
Components

5-26. REPLACING ETCHED CIRCUIT BOARD
COMPONENTS,

5«27, The etched circuit board, assembly Al101, has
components on one side of the board and the etched
circuit conducting paths on the opposiie side. The
connection between sides of the board is completed by
a plated conductive layer of metai through component
holes. Hewlett-Packard Service Note M-20D also
contains useful information on etched circuit repair,
The important steps and considerations are:

a. Use a low heat (37 to 47.5 watts, less than 800°F
idling temperature), slightly bent chisel tip (1/16 to
1/8 inch diameter) soldering iron, and a small dia-
meter, high tin content solder. If a rosin solder is
used, clean the area thoroughly affer soldering.

b. Components may be removed by placing the
soldering iron on the component lead on either side
of the board, and pulling up on the lead. If heat is
applied to the component side of the board, greater
care is required fo avoid damage to the component
{especially true for diodes). If heat damage may
ceeur, grip the léad with a pair of pliers to provide
a heat sink between the soldering iron and component.

3-9



Section V
Paragraph 27 {cont’d)

e. If a component is obviously damaged or faulty,
clip the leads close to the component and then unsolder
the leads from the board.

d. Large components such as potentiometers and
tube sockets may be removed by rotating the soldering
iron from lead to lead and applying steady pressure
to lift the part {ree (the alternativeisto clip the leads
of a damaged part),

e. Since the conductor part of the etched circuit
board is a metal plated surface, covered with solder,
use care to avold overheating and lifting the conductor
from the board. A conducfor may be cemented back

Model 1111A

in place with a quick drying acetate base cement (use
sparingly} having good insulating properties. Ancther
method for repair is to solder a section of good
conducting wire along the damaged area.

f. Clear the solder from the circuit board hole
before inserting a new component lead. Heat the
solder in the hole, remove the iron, and quickly
insert a pointed non-metallic object, such as a
toothpick.

g. Shape the new component leads and clip to
proper length. Insert the leads in the holes and apply
heat and solder, preferably on the conductor side.

7'd 0% - 00T
STRFOLTO

el

HIfA-A=12

Figure 5-8. Etched Circuit Board Components

01862-2
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Section V
Table 5-4

Table 5-3. Calibration and Component Repiacement Record
For Hewlett- Packard Company Model 1111A Current Amplifier

Instrument Serial No. -

CALIBRATION
Date Description of Calibration Made Paragraph Procedure(s) Used
COMPONENT REPLACEMENT
Date Component Designator Nature of Failure

01862-1
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Model 1111A

CONDITIONS OF MEASUREMENT

DC Measurements

Sensitivity set to; 10 MA/CM, X1,

Waveform Measurements

a. Sensitivity set to: 10 MA/CM, X1,

b. For Test Points 1 through 4, clip current probe
arcund wire carrying sinusoidal current of 60
ma, 50 ke.

c. No input signal for Test Points 5 and 6.

-T_—
v a1
v R R -jfj\-'

EQFTA o Ao £

5-8
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Section VI
Paragraphs 6-1 to 8-7

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION,.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists paris in alpha-
numerical order of their reference designators and
indicates the description and # stock number of each
part, together with any applicable notes. Table 6~2
lists parts in alpha-numerical order of their % stock
numbers and provides the following information on
each part:

a. Description of the part {see list of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in appendix.
c¢. Manufacturer’s stock number.

d. Total quantity used inthe instrument (TQ column),

e. Recommended spare part quantity for complete
maintenance during one year of isclated service
(RS columnj.

6-3. Miscellaneous and cabinet parts not indexed by
reference degignators are listed at the end of Table
6-1.

6-4. ORDERING INFORMATION,

6-5. To order a replacement part, address orderor
inquiry either to your nearest Hewlett- Packard field
office or to

CUSTOMER SERVICE
Hewlett- Packard Company
395 Page Mill Road
Palo Alto, California

or, in Western Europe, to

Hewlett-Packard S.A.
54 Route des Acacias
Geneva, Switzerland
6-6. Specify the following information for eachpart
a. Model and complete serial number of instrument.
b. Hewlett-Packard stock number,
. Circuit reference designator,

[+]

d. Description.

6-7. To order a part not listed in Tables 6-1 and
6-2, give a complete descriptionof the partand include
its funcnon and location.

REFERENCE DESIGNATORS

A = assembiy F = fuse
B = motor FL = filter
C = ¢apacitor J = jack
CR = diode X = relay
PL = delay line L. = inductor
P8 = device signaling (lamp) M = meter
E = misc electronic part MP = mechanical part
A = amperes . F = farads
BP = bandpass FXD = fized
BWO = backward wave
paciliator GE = germaninm
GI. = glass
CER = ceramic GRD = ground{ed)
CMO = cabinet mount only
COEF= coefficient H = henries
COM = commen HG = mercury
COMEB: composition HR = hour{s)
CONN= connection
CRT = cathode-ray tube IMPG = impregnated
INCD = incandescent
DEPC = deposited carbon INS = insulation{ed)
EIA = Tubes or transistors
meeting Electronic K = kilo = 1000
Industries’ Associa- ;
tion standards will Ii:qu B iz)rg;i.ti?a;:g taper
normally result in
instrument gperating
within specifications; _ _
tubes and transistors MEG N meg "_106_3
i selected for best Mo mild =10
S performance will be MINAT = mlmature.
= supplied if ordered METFLM = metal {ilm
=) by Bstock mambers MFR = manufacturer
i . MOM = momentary
ELECT = electrolytic MTG = mounting
ENCAP = encapsulated MY = mylar

01862-1

ABBREVIATIONS

P = piug v = vagcuum tube, neon
Q = fransistor tmlb, photocell, ete,
R = resistor w = cable
RT = thermistor x = gocket
8 = swiltch Y = erystal
T = transformer Z = petwork
NC = pormally closed 5.B = slow-blow
NE = neon SE = selenium
NO = normally open SECT= sectioa(s)
NPQ = negative positive zero 51 = silicon
(zero temperature SIL = silver
coefficient) SL = slide
NSR = not separately i SPL = special
replaceabie
TA = tantalum
- inti TD = time delay
OB = order by description TI = titanium cioxide
TOG = toggle
TOL = tolerance
TRIM= trimmer
P = peak - )
PC = printed circuit board TWT = traveling wave tube
ro= pmgf;rads " ¢ = micro =10-8
10 farads VAC = vacuum
PP = peak-to-peak VAR = variable
PIV = peak inversevoltage w/ = with
POR = porcelain w = wails
POS = position(s) WW = wirewound
POLY= polystyrene W/0 = without
POT = potentiometer
* = pptimum value
RECT= rectifier selected atfactory,
ROT = rotary average value
RMS = root-mean-sguare ghown (part may
RMO = rack mount only ve omitted}

6-1



Section VI Mode]l 1111A
Table 6-1
Table 6-1. Reference Designation Index
Reference . e
Designation %8 Stock No. Description # Note

Al Cll1i-67601 POWER PLUG ASSEMBLY

A2 01111-686502 AMPLIFIER ASSEMBLY

A3 01111-61%02 SWITCH ASSEMBLY

C1 0150-0096 C:FXD CER 0,05 UF 100VDCW

cz2 AND

C3 NOT ASSIGNED

C4 01111-80701 ASSY :CAPACITOR 2000 UF

¢5 0150~0121 CtFXD CER 0,1 UF +80~20% 50vVDCW

Ce N.S.R PART OF A2

c7 0180=-0059 C:FXD ELECT 10 UF +100-310% 25VOCW

gg 0150-0121 C:FXD CER 0,1 UF +80-20% SOVDCW

AND

c10 NOT ASSIGNED

Cil 0121-0037 CiVAR CER 7-25 PF N3Z00

ciz 01210037 C:VAR CER 7«25 PF N3O0

Ci3 0132-000% CiVAR POLY 0,7-3,0 PF 350VDCW

Cl4 0150-0121 C:FXD CER 0,1 UF +80-20% SOVDCW

Cis NOT ASSIGNED

C16 0150-0121 C:FXD CER 0,1 UF +80-20% SOVDCW

c17 01500123, C:FXD CER 0,1 UF +80=20% 50VDCW

cl8 0180-0076 CEXD ELECYT 20 UF 25VDCW

C19 0150=-0073 C:FXD CER 100 PF 10% S00VOCW

c20 0160-0128 C:FXD CER 2,2 UF 20% 25VDCW

cz1 0150~0121 CiFXD CER 0,1 UF +80-20% SOVDCOW

€22 THRYU

ca4 NOT ASSIGNED

25 0150-0096 C:FXD CER 0,05 UF 100VODCW

cee 0150-0096 C:FXD CER 0,05 UF 100VDCW

ca27 0180-013%8 C:FXD ELECT 100 UF +100-10% 40VDCW

ceg 01800138 C:FXD ELECT 100 UF +100-10% 40VDCW

Cog 01800049 C:FXO ELECT 20 UF 50VDCW

C30 THRU

C31 NOT ASSIGNED

caz 0180-0059 C:FXD ELECT 10 UF +100-10% 25V0OCW

C33 01800104 C:FXD ELECT 200 UF 15V0OCW

C3u 0180-0104 C:FXD EZLECT 200 UF 15VDCW

CR1 THRU

CR& 19010025 SEMICON DEVICE:DIOQODE SILICON

CRS  AND

CR& NOT ASSIGNED

CRY 1902-0025 SEMICON DEVICE :DIQDE ZENER 10V

CR8 AND

CR9 NOT ASSIGNED

CR10O 19020078 SEMICON DEVICE :DIODE ZENER 14,7V

J1 1250-0123% CONNECTOR:FENALE 8NC

Jz 1250-012% CONNECTOR:FEMALE BNC

L1 9170-0016 SHIELDING BEAD

Pl 1251=03%48 PLUG 125VOLT

= See lis! of abbreviations in introduction to this section

6-2 01862-2
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Section VI

Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
&egfgﬁgﬁfgn % Stock No. Description # Note
QL THRU
Q4 1850-0075 TRANS ISTOR :GERMANIUM PNP 2N7704
Q5 18540019 TRANSISTOR:SILICON NPN 2N2368
) 18540003 TRANSISTOR :SILICON NEN
R1 0727-0899 R:FXD DEPC ,5 OHM 2% 1/2W
R2 0721-0028 R:FXD DEPC 48,7 OHM 1% 1/8W
R3 NOT ASSIGNED
R4 0696-0001 R:FXD COMP 2,7 OHM 10% 1/2W
RE 0683-2408 R:FXD COMP 2400 OMM 5% 1/4W
RE 0683-1025 R:FXD COMP 1K OHM 5% 1/4W i
R7 0683-2725 R:FXD COMP 2,7K OHM 5% 1/4W
R8 0683~1225 R:FXD COMP 1.2K CHM 5% 1/4W
R3  AND
R1.O NOT ASSIGNED
R11 0683%-3325 R:FXD COMP 3,3K OHM 5% 1/4W
R12 0683-1235 RiFXD COMP 12K OHM 5% 1/4W
R13 0683=2705 R:FXD COMP 27 OHM S% 1/4W
Ri4 2100=-0090 R:VAR COMP 2000 OHM 30% LIN 1/3W
R15 0683-2015 R:FXD COMP 200 OHM 5% 1/4W
R16 0683-5125 R:FXD COMP 5,1K OHM 5% 1/4W
R1L7 06834715 R:FXD COMP 470 OHM 5% 1/4W
R18 AND
R19 NOT ASSIGNED
R20 0727-0116 R:FXD DEPG 2,03K OHM 1% 1/2W
R21 0727-0100 R:FXD DEPC 1K COHM 1% 1/2W
R22 07270072 R:iFXD DEPC 40% OHM 1% 1/2W
R2% 0727=-0055 R:FXD DEPC 201 OnM 1% 1/2W
R24 THRU
R27 NOT ASSIGNED
R28 07270023 R:FXD DEPC 50 OHM 1% 1/2W
R29 0727-0055 R:FXD DEPC 201 OHM 1% 1/2W
R30Q AND
R31 NOT ASSIGNED
R%2 CE83=1035 R:FXD COMP 10K OHM 5% 1/4W
R332 0686-2015 R:FXD COMP 200 CHM 5% 1/2W
R34 07270709 R:FXD DEPC 15,4 OHM 5% 1/2W
R35 0683~1515 R:FXD COMP 150 OHM 5% 1/4W
R%Z6  AND
R3%9 NOT ASSIGNED
R38 068%-8225 R:FXD COMP 8,2K QHM S% 1/4W
R39 Q683=3625 R:FXD COMP Z,6K OHM 5% 1/4W
R4O 21000151 R:VAR COMP 500 CHM 20% LIN 2/10W
R4} 07727-003] R:FXD DEPC 60 OHM 1% 1/°oW
R&2  THRU
Rl NOT ASSIGNED
R45 0687-1821 R:FXD COMP 1,.8K OHM 10% 1/2W
R4& 0687-1821 R:FXD COMP ] ,8K OHM 10% 1/2W
R4 0760=0027 RiFXD MET OX 150 OHM 2% 1W
48 0E87-1021 R:FXD COMP 1K OHM 10% 1/2W
sl 2101-003%3 SWITCH:SLIDE DPDT(115-230V)
52 3101-0070C SW)TCH:SLIDE DPCT
S3 N.S.R, PART OF A%
T §100-0183 TRANSFORMER :POWER
i See list of abbreviations in introduction to this section
01862 -2 6-3
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Model 11114

Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
&ifﬁ;;g@%gn % Stock No. Description # Note
Wl 01111-61601 CABLE (POWER
MiSCELLANEQUS
50000023 BODY :CABINET
5000-0101 COVER:CABINET SiDE
5060-0213 FRAME :CABINET SIDE
1205-0011 HEAT SIANK
03 70-0104 KNOB: SENSETIVITY
01111-00201 PANEL
01111-46101 TERMINAL BOOT-CABLE
= See list of abbreviations in introduction io this section
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Section VI
Table 6-2
Table 6-2. Replaceable Parts
% Stock No, Description # Mir. Mir, Part No. TQ
0121-0037 CiVAR CER 7-25 PF N300 28480 | 0121-0037 2
01%2-0005% C:VAR POLY 0,7=3,0 PF 350VDCW 72982 | 535-031-4R 1
0150-0073 C:FXD CER 100 PF 10% 500VDCW 56289 | 40C 200A2 1
0150-0096 C:FxD CER 0.05 UF 100VDCW 91418 | TA 3
0150-0121 C:FXD CER 0,1 UF +80~20% 50VDCW 56289 | S5C50A &
0160-0128 C:FXD CER 2,2 UF 20% 25VDCW 56289 | 5C15 1
0180-0049 CiFXD ELECT 20 UF SOVDCW 56289 | 033009 1
0180~0059 C:FXD ELECT 10 UF +100-10% 25VOCW 56289 i 300 106G 025 2
0180-0076 CFXD ELECT 20 UF 25VDCW 56289 | 400 1B)1 A2 1
01800104 C:FXD ELECT 200 UF 15VDCW 56289 | 300 174 Al P
| 0180-0138 C:FXD ELECT 100 UF +100-10% 40VDCW 56280 | D36254 2
j 03%70-0104 KNOB: SENSITEVITY 28480 | 0370-0104 1
: 0683-1025 R:FXD COMP 1K OHM 5% 1/4W Q1121 | €B 102% 1
06831035 R:FXD COMP 10K OMM 5% 1/4W 01121 | ©B 1035 1
06831225 RiFXD COMP 1,2K CHM 5% 1/4W 01121 | CB 1225 1
0683-12%5 R:FXD COMP 12K OHM 5% 1/4W 01121 | CB 1235 1
0683=-1515 R:FXD COMP 150 OHM 5% 1/4W 01121 | CB 1515 1
068%-2015 RIFXD COMP 200 OMM 5% 1/4W 01121 i CB 201% 1
06832425 R:FXD COMP 2400 OHM 5% 1/4W 01121 { €8 2425 1
0683-2705 R:FXD COMP 27 OHM 5% 1/4W 01121 | ¢B 2708 1
0683%.2725 R:FXD COMP 2,7K OHM 5% 1/4W 01121 | ¢B 2725 1
06833325 RiFXD COMP 3,3K OHM 5% 1/4W 01121 | C® 3325 1
06B3-2625 R:FXD COMP 3,6K OHM 5% 1/4W 01121 | CB 3625 1
06834715 R:FXD COMP 470 OHM 5% 1/4W 01121 | CB 4715 1
06835125 R:FXD COMP 5,1K OMM 5% 1/4W 01121 | CB 5125 1
068%=-8225 R:FXD COMP 8,2K OHM 5% 1/4w 01121 | CB 8225 1
0686-2015 R:FXD COMP 200 COHM 5% 1/2W 011211 EB 2015 1
0687-1021 RIFXD COMP 1K OHM 10% 1/2W 01121} £8 1021 1
0687-1821 R:FXD COMP 1,8K OHM 10% 1/2wW 01121 | £8 1821 2
0699-0001 RiFXD COMP 2.7 OHM 10% 1/2W 01121 | EB 27G1 1
07210028 RiFXD DEPC 48,7 OHM 1% 1/8W 19701 | DC 1/8A 3
07270023 R:FXD DEPC 50 OHM 1% 1/2W 197011 DC 1/2C 1
07270031 R:FXD DEPC 60 OHM 1% 1/2W 19701 § OC 1/2C 1
0727-0055 R:FXD DEPC 201 OHM 1% 1/2W 197011 DC 1/2C 2
07270072 R:FXD DEPC 403 OHM 1% 1/2wW 19701 1 bDC 1r/2C 1
0727=-0100 R:FXD DEPC 1K OHM 1% 1/2W 197011 0OC 1/2C 1
Q727-0116 R:FXD DEPC 2.03K OMM 1% 1/2W 197011 OC L/2C 1
0727=0709 R:FXD DEPC 15.4 OHM 5% 1/2W 197011 DC 1/2A 1
Q727-0899 R:FXD DEPC .5 OHM 2% 1/2W 28480 | 0727-0899 1
0760~-0027 R:FXD MET OX 150 OHM 2% 1w 07115} (32 1
01111-00201 PANEL 28480 | 01111~00201 %
01111-46101 TERMINAL BCOT-CABLE 28480 | 01111-46101 1
01111-61601 CABLE :POWER 28480 01111-61601 1
01111-61902 SWITCH ASSEMBLY 28480 | 01111-61902 1
01111-66502 AMPL IFIER ASSEMBLY 28480 | 01111-66502 1
0111167661 POWER PLUG ASSEMBLY 28480 ] 01111-67601 1
01111-80701 ASSY :CAPACITOR 2000 UF 284801 01111-80701 1
1205-0011 HEAT SINK 28480 1205-0011 1
1250-012% CONNECTOR :FEMALE BNC 917371 UG~1094/U 2
= See list of abbreviations in introduction to this section
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Section VI

Model 1111A

Table 6-2
Table 6-2. Replaceable Parts {Con't)
# Stock No, Description # Mir, Mifr. Part No. TQ
12510348 PLUG 125% VOLT 02660 160-11 1
1850-0075 TRANSISTOR:GERMANIUM PNP 2N779A 87216 2R770A 4
18540003 TRANSISTORsSILICON NPN 28480 18540003 1
1854--0019 TRANSISTOR:SILICON NPN 2N2568 07263 2N2368 1
1901-0025 SEMICON DEVICE:DIODE StLICON 28480 1901 ~0025 4
1902-0025% SEMICON DEVICE:DIODE ZENER 10V 28480 1902~-0025 1
1302~-0078 SEMICON DEVICE :DIODE ZENER 14,7V 28480 1902-0078 1
21000090 R:VAR COMP 2000 OHM 30% LIN 1/3W 28480 21000090 1
2100-0151 R:VAR COMP S000HM 20% LIN 1/5W 28480 2100-0151 b
3101-0033 SWITCH:SLIDE DPDT {115-230V) 42190 4633 1
3101-0070 SWITCHsSLIDE BPDT 79727 126~-8 1
5000~-0023% BODY :CABINET 28480 S5000-0023% i
50000101 COVER:CABINET SIDE 28480 50000101 2
5060-0213% FRAME :CABINET SI1DE 28480 5060=-0213 2
91000183 TRANSFORMER :POWER 28480 9100-0183 1
91 70-0016 SHIELD!NG BEAD 28480 91700016 1
# See introduction to this section
6-6 01682-2



Model 1111A

TABLE 6-3. CODE LIST OF MANUFACTURERS

Section VI
Table 6-3

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4.1 [Name to Code)
and H4-2 [Code to Name) and their latest supﬁlemen‘}s. The date of revision and the date of the supplements used appear at

_the bottom of each page. Alphabetical codes

Code Code
Ha.  Monufactyrer Addreas No.  Mosufachirer Addrese
GERGE U5 A, Commor Asy supehes of 113, 07863 Fastensld Semizordoctor Corp.
GG436 #eCoy Electroarcs Mount Holy Sptings, Pa, Mounizin View, Calil,
00334 Keeedasd fo. Gellos, Lalil, 07372 Missesata Rudber G, Hannezpelis, Mipr.
BE3IS Westrex Doig. Sew York, 8.Y, 02766 Techrizai Wice Products Spiigfield, N.J.
08273 Gaslock Packeng €o., G750 Costanenial Device Cosp, Kawisorme, Calil,
Camden, 4.3, (1831 Rheew Semecanducior Cup. Mountam View, Cadif
056 Astovox Coip Hew Bedlord, #ass. A1868  Srackiey Semi-Conductsr
B0i7y Aap, Mo Hauisbutg, Po. Laturatones Pelz Alto, Call.
0181 Aircrel: Redio Corg. Boontos, N4 fisEC B Ragia Ceis. Booaton, M_J.
GiEis  Nortmers Exgiaeening Laboratones, Ing, LRG| gineesng £, Las Angeies, Calil.
Builiagtas, #is. EBISE Burgess Satiery U,
G353 Sangame Elertrsc Company, Kiagawa Fadis, Ualaria, Casada.
Oidall Divisicr i Capacitais} Marion, I, 1717 Slaan Company Burbank, Calif.
Gee Eaginaening Los Angsias, Calil, 08718 Cannon Lieclssc Co. Phagnin Div.  Pheenix. hnz
fa:l E. ®elmas Corp. Log Aspeles, na{_ll. 46737 CBI Slectranies Semicondactor
Ailen Baacley 0. Mriwauise, His. Jberations, Bived €8 500, Lowehh, Mass
Littog laguasleiss, iRt Beverty #itls, Caiil, 08UB4 MebRaum Ind i3 palis, lad.
Facilic Semicosduciors, e, Cebeer City, Calil 06 Babcock Belays, Ing. Costa Hiesa, ;:aié!.
Tenras instrements, fac, 03638 Texas Cagaester Cb. Houstsn, Texas
Frassistar Praducts Dl Daltss, Texzs 08250 Elecio Assemphes, inc Chicage, 14,
(1349 Toe Arfiasce Mg, Co. Alliance, Dhie 0’4;89 Walisy Batiecy So '5! !
BLEEL Chasse Trak Cofp. Indianzpotis, inc. ’ Canada, Ll2 ' Toronte. Oniacio. Canada
BiSBS Pacsiic Reways, ine. van Huys, Galif, 99564 The anlrli 59 'wglemm; Conn,
01959 Amesock Lar ﬁn‘ckiom‘ W' 102ta Generad Transisle: Waelen Corp ‘
#1381 Pulse Engineeaag Co. Saata iara, Caldf, ° - L’us angeies, Galif
G7lid Feroxcube Corp of Amstica  Saugerties, N.Y L TeTal, lac Barkerey, alif,
02286 Cofe wfg. Co Falg Arta, Calil 10646 "a#bclaﬂd;r;l o Siagard Fk“; N v'
(256G Amphenai-Borg Elecironics Cors,  Chicage, i e :TS ot Beme, 1ne ¥ Bemle .,
12035 Radie Sorp. of America, Semconductsr Pl o s ;l’ o Calt . - e
and Materials Biv, Somerville, %.3 riedl Ghicago Telaphons of Califom 2, :c' . +
Bi17Y veesline Ca. ol Amenca, iec _ X So. Pasedena, Ea“ -
14 Sayirsok, Conn. 1131% Mcrdwave Electionss Cop. Ple Adle, Salif.
02717 Hopking Eagneering Co. san Fernando, Caii, HSSL E%uncanl Elecionic, Ine. Santa Asa, Catif.
33508 G.E. Semicoagnglor Praducis Bept. Syracuse, N.Y. Genetat Instiument Corameatean
3705 Apex Machne & Tos! Co, Daytes, Ohio Semicendutar Division sewark, N, ).
s3791  Eldema Corp. £ Moate, Safil. |mpenias Electrenis, lng, Puena Pak, Casz.
43871 Transitun Tlecironic Sorp. Wakafieid, Mass. Helays, <. Palo Asto, Catif.
03888 Pyrafsim Resislo Go. Mozistows, H. 3. Clasostat #fg. Co. Dover, %3
954 Air Maning Melms, We Los Angeles, Calif. Tappon Elecine Go., Lid. Tokye, japan

04003

Azzow, Rastand Hegemer Lieel. Co.

Deita Semsconguctar lac,  Hewporl Beach, Calif.

Martiosd, Con. Trarmatioy Dailas, Texas
04952 Eimenco Produsts G, New Yark, N Y. Teieiunken {68, 8.H.t Hawtove:, Geimany
04222 sion of Asroves Myrile Beach, §.0. Sem-Tach Newhury Fask, Cafil,
04798 tenat Watth $o., Calid, kasssior Cosp Sarta Monica, Calf,
Flectrosics Divisenn Busdank, Galil, 12788 Amgrican Comporends, o€, Coashohocken, Fa.
GHaGY Oymec Devesron of Hewiell-Packard Co. t46h3  Cornell Dubitier Elee, Corp. S Flaietiels, R, )
Palo Alfe, Gatif. 15909 Yhe Daven Co. Liviogsion, N.)
84631 Sylvana Eleciric Pags.  Ine, 16688 De Jur-Amsco Corpocal:on
Elacizonst Tabe Biv. ountaiz View, Caiif. Long Istaed Say § MY,
14113 Molsivia, Iac., Semconducisd Brod. Dsv. 1675% Deles Radio Div. of 5.8, Corp. Rowame, Ind.
Phoeniz, Arizong 18873 £.4. DuFont ang $o., dnc. Wilmeagien, Des
04732 Fallios Go., Int., Western Duv. Cuive: Quty, Salil 19315 Eriipse Pisneer, Div. of
04773 Aclomabie Eleclize Co. Sorteiake, A1, Rendex Awiation Cag. Teterkera, H. L
88777 Aztomalic €laelzic $ales Carp, Hatlniake, 13, 19560 Thomas A, S4i5on ladusines,
04796 Sequom:a Wie & Oanle Uo,  Redwood City, {alit, Div. of McGraw-Edison Co. West Jrange, N 5.
04870 P. M. Molor Company Chicago 44, 111 1976 Eieciia Manutacturmp Co. Kznsas Crly, Mo
GABRE  Twerieth Ceamry Plaslics, ing, 20183 Electreme Tube Torg. Philadeiphia, Pa.
Las Angetes, Calif, 7726 Exncutive, Iog, Kew York, K Y.
98277 Weslinghouse Electiz Carp., 21520 Fasstes! Metaifurgical Corp, Na, Chicago, Hi
Sami-Gonductor Dept. Vourgwood, P 21335 Te Fafna Bearing Co ¥uw Gritaim, Coan,
82347 Hlsesnix, ng_ San Mates, Cakif. 71964 Fed. Telephene and Rathe Cotp. Ciiften, N_F
05543 IHamibanie Eaginest g Co, Sunnyvate, Caiif. FA44E  Geseral Eectree Co. Scheneciady. K.Y,
et Barber Colman Co. Rockford, it 74455 G.E., Lamp Division Kela Pack, Clevesand, Ohis
#5028 Titfen Dancal Sn. 2855  General Radis Co. West Concond, Mass.
Roslyn Hewghs, Losg sland, N.Y. 18365 Gries Reproducer Som, Hew Ractelle, H.Y,
05175 Mateopalitan Tesecanmumeations Coig.. 26462 Geshet Fule Co. of Amenica, Inc, Cavistad, W. 1.
Helo Cap. Dressian Bicckiyn, K.Y, 76987 Hamsdion Walch Co, Lancastee, Pa.
04782 Stawsd Engineering Ce, Santa Ceuz, Salil. 78480 Hewileti-Prckard Co, [T
06008 The 845513 Lo Bridgegart, Cann, 33473 G.£. Receiwtng Tube Degl. Owenssorc, Ky.
96175 Bassth an¢ Lomh Gptical o, Rochester, K.Y, 6434 Lectronm lac. Chicage, It
Q402 E.T.A. Peoducts Co. o America Circage, Il 37942 PR, Malloty & o, fac. Indianapoias“mﬁ.
0555 Beede Electnast insiramant £o. , lnc. _ 39543 Mechan:cal indusiries Prog. Go, Akron, Jhig
Penscank, %, £, 40820 Mspiabure Precisron Bearings, ine.  Keene, N H.
LETSL U, S% :emcc; Qivisaon of ¥aglear Larp, 32198 Muter Ga, Chicags, S,
af Amesi{y Phognix, Atizang €
06812 Torringios ¥fg. Go., West Gav.  Van Nups, Latil. :izz: g‘h:;!::é:.nncg.u. Jg{"&zﬁ’:‘ﬂm:
s wamg Blass Works 41994 Powarait Corp. Cambridge. Mass.
Electionse Companents Dept, Bradlond, Pa. SB520  Precisson Thermematss and
G112 Gigitran To. Pasadena, Caiif. mst, Lo Philagelphia, #2
3T Traasister £ lechiomes Sop, Mamneppols, Mise, 29356 Rsyirs.el;n Cn‘maany Cenmpn ’.‘ass.
vt . Lens , .
HS Mesliagionse lertac Gos. e ay, S50 Rovan Comusin Co. Baltinove, M.
G1263  Awnel Cacn, Les Angeles, Calif,
0091535
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w141
E17%

£l
BITEY
[TEE3)
B4097
G293
65345
mnads
0303
M1a

10485
78562
i6e03
15398
11992
a4l

1
1
1

218
i3
3t
1E400

1836
1430
11468
e
1482
11590

It
g
Nl

nras
k)
12082
1238

Hu
12354
126E%
12656
126%%

12158
12165
7375
TEhE
1%
12982
13063
11078
15

1z
JALLEH

13490
73508
13358
13682
11134
[REEX]
1391
R
15455

ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

Code
Manufacturer Address Ne. Menufacturer Addrans
¥a19 Leonaid Elecine WL vetnon, KUY, MBEL  Industrral Goadeaser Cotp, {hicage, NI
Shalfeross Mig. Go. Sgims, %.C. T4BSE R.F. Pieducts Bivisson of Amphenoi-
Sempson Electug o, Chicaga, 1t Boig fiactronics Lo, Banbury, ot
Senotene Coip. Eimsford, N.Y. TR ELF. ohesor Co, wasera, Hinn.
Sarensos & o, inc, $¢. Horwati, Comn. 19G47  internad:onas Resisiznce e, Philagelphia, Pa.
Tpauldkg Fidee Cs. . tar, Tonawsacs, N.¥, TEIT3 shes. Howard B., Division
Sprague Eiecine Co. Harsh Adams, Mass, of Cineh Mig, Corn, Chicago, .
Teteu, lat, St. Paul, Nisa, 15176 ames Kn:ghts Co. Sandwich, HL
Thomas & Keils Co. £lizaheth 1, ¥, 1, 75362 Kulka Edectric Corpatation %t Vemon, #.Y,
fipgtett Electical lne. Bhutftor, Chiv 75818 Les: Eleciric Mg Co. Chicage, HI,
aign Swaich and Sipnal, Div. af T8N Littetuge e Bes Prames, [l
wesiiaghouse Aw Brake Co.  Jwesswale, Pao HE6s Lerd Mg, Co. Eeie, Pa,
Universat Etectsic Co. Owasse, Hich, IEHD GO Marweded San Francisco, Calil,
Ward-| sanacd §isciric Co. #t, Vernon, N.Y. T3 Micamaole Electronic Mig, Corg.  Srodklys, N.Y.
Westers Electric G5, lac, Now York, N.¥. Jod48T lames tillen Meg. Co,, fac, Walgen, Mass,
weston st Doy, of Baystrom, bne, Hewark, N5 18433 LK. Miller Co, Los Angeies, Calif,
Wrtiek Masufactueag Co. Cnicaga 23, I 633G Monadnock Mitis San Legadre, Calit,
Helrensak Dpticat Co. Rachestet, ¥.Y. 76345 Mueller Electric Su, Cleveland, Cho.
Allen Mg, Ca. #zriford, Comn. 15854 Oak Marufacturing Co. Giystal Lake, 1,
Allied Sontrel €0, s New York, N.Y. 17068 Bendm Pacitic Qivissen of
AltmetsF Sciew Frod. Ca., nc Batix Lorp. o, Hollywosd, Calil.
Garaen Gy, .Y TI0YS Facihic Melzls Co. San Francisco, Calif.
Altaniic india Rubbe: Works, Ing.  Chicsgo, 1L TR0 Paosiian instiument and
Ampedite Co., e, New Yok, N.¥. Elamomf‘ Ca. South Pasadenz, Cafif,
Beidea Hlg. Co. Chicaga, 1l1. 7250 Phoell Wz, 2. Chacaga, IN.
Bued Esecteonic Corp, C[sveisnd,‘ﬂhia 11252 Philadeiphiz Steel and Wive Sarp.
Aunyach fadie Co. Bew York, ¥,Y. 73 . Phifateiphia, Pa.
Boston fiear Herks Do, of 7307 Paltes and Brumfieid, Div. of American
My Lo, of Tesas Quiney, Mass. Machine gnd Foundry Princaten, ind,
But Radia Inc Cievelanlr! Ouie g Rad,o Cangenser Co. Camden, ¥.3.
Camioe Faster;el Core, Paramusl ' 71838 Radin Receplor ,CD" e, Brovklya, N.Y.
iten 5, Cardwell Electronse : TIIR4 Hessstance 9lmeuc!s La, Hasishurg, Fa.
Prog. Corp. Prainertte, Conn. 7389 Shakeproot Oivision of Hhingis )
Busstann Fuse Div, of MeGraw: ¥l Harks Elgia, IIL
Edison Co. 5t Lowis, Mo. 79283 Sigaal ndicator Surp, Hew York, K.Y
Cistago Sondenser Corp. Chicage, Hi, 1820 ?:Mhm'n‘mﬁ ind. M’.“"’ #.4.
£ oo, PR TB457  Thompson-Bremes & Co. . Chicage, \.\L
Sannen Electic Ca. Las Angeles, Calt, 23411 Tilley Wiy, Lo, San Franciseo, Calif
Cinems Engineesing Lo Butbank, Caid, e ackoo Satbon Co- S Harys, Pa.
2.7, Ciare & Co. Chicago, HI. 5433 Siandard Thanson Soia. Waltham, #ass.
Canttalsh Oiv. ol Blabe ¥nion in, 18553 Tinmerman Produeis, ine. Cigvalang, 0!’40
Wilweses, Wis. 78790 Trangfotmer Engineers Pasadena, Calil
The Carnish Wire Cs. Now Ymk,’?&.‘f, TB?ET Bewshe Do, Heowioaviile, Mass.
Chacage Mt Ladkp Works Chicage, [, 79:4? Veodst Root, Ins. Hartlord, Con.
&.0. Smith Coss. . Crowley Brv. 79250 Wenco Mg, Ca. . Ghicago, Hh
West Deange, ¥. ). 7327 Continendal-Wirt Eieciropics Corp. .
Cinch M. Gorp. Shicage, 113, Philadeiphaa, Pa,
Dow Soening Corp. Nidtand, ich. 7993 enck g, Com. Hew Rochelie, X.Y.
Estei-MeCulinugh, inc San Bruno, Galil. BBIL Kapeo Division of Sessions
Electrs Molive $ig, Co. Be 20§ h"lm Ca » Hotistown, 4.7
Hllimantic, Conn, chniizer Alloy Produgts £lizaveth, ¥.1.
Cate Coal £a., lnc, Previdence, R.1. faLin T'.m" Fais mite ;‘M' N Kew Yark, N Y.
oo £. Fast 3 Co Cl!icag:: " B513L  Fiectionic tadusities Association, Ay srand
[};3|igp‘: b N Seoihinn A Y' " lube ;ﬂeetmg ;!A startands  Washingten, 0.0,
| . A 50207 Gaimaz Switch, Div. of
Banera, Deramics S Keastey, 4. WL #axson Sorp. Fatirsghort, Comn,
Seaiconducior Bre. ' Newatk, N_J. 80223 Umited Transfotmes Cotp. New Yaork, .Y,
Suard S agkine aakiang. At 36248 (xlod Electric Cosp.  Ehicago, .
Deake Mg, Co. Cm:a‘xo, al. 27H Euums_Lebu{ala:les, inc, Riverside, Daiil,
Hugh . Edy . Praesghis, Pa.  ToM Acro Div. of Rebertshaw w
Gudeman Ca. Lhigage, B fuiten Lantints Go, Coiumbis 16, Jhie
Rebert 4, Hagiey Cs. Las Angeies, Calif, 80486 AN $ias Products fnc. Deliznce, Dhig
Erie Resisiar Do Er‘se Pa. BOG83 Hammeriand Co., dnc. Hew York, H.Y.
Hansen Mig. Do, lec. ?rmcetun.‘ Ing, 20550 ‘S{tveﬂs, Amold, Co., lac, Boston, Mass.
.M. Hatoet Co. Chicags, 3ll. BIG30 inlenatinnal instrumeants, Inc, - :
Bw Haven HE
Hel1pas Dev. of i’f"'“" Fadlerten. Caid 81673 Geayhitl Co. l.aGmn‘gz,GT[r;
Hu;:::;.:dn;zis g:;ns\oa o vilerton, Cait. 81695 Tuad Transformer Serp. Vemice, Calif.
Hugaes Areraft Co. Newpsit Beach, Calif, 41112 ImFMS!EI E\e_ct:efms Co., Inc. Hetwalk, Cons
Amgerex Eiectionic Lo, Drv. ol Kaith 21143 M!hlary Teecification .
anancan Phiitios o, fo.  Fickswitie, R, Y. BL415 Wilker Praducts, Inc. Cieveland, Ohie
Beckman Hetwol Corp. Su. Pasadena, Cafit, 81453 Reylacos #g. Co., Indesizal Compongnts
Beadley Semsconductor Garg. Hamgen, Comn. Die., Incuste, Tuoe Gperations - Newton, Mass.
Carling £ieetric, Ing, Hastiord, Conn. 85483 imtermafional Rectsfser Corg. £ Segunds, Canf,
Geoge K. Gared So., lac. Philzdeiphia, Pa. 34541 The Aispan Prodects (o, Canbeidge, Mass.
Fedarat Screw Prod. Co. Chitasa, i #1860 Banty Centrols, inc. Watortows, Mass,
Frigcher Speciat Mig, Co. Cincinatt, Ohis 42 Carter Paits Ca. . Shokee, 1.
The General Iadusiries Co. Eiyria, Mo saer 3'“;" E‘E“‘n‘}“’“cs Duvisios of D Bors, Pa
B pent Carhon Ca. 4 . Pa.
seenings Radio Hig. o, n Jose, Lail, B4T0 Alles B SuMont Lads; Inc, Clifton, N. ).

F.H. Wenns, znd Soss Winchesier, Mass,

From .5 ¢, Handbook Supplements
#4:1  Dated Karch 1963
Hi-2  Dated March 1962
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Code
Ha,

dz2m8
[

B7376
6238%
75647

87866
32877
87693
#3853
83058
3088

83128
&3145
B3166
3379k
B3T15
8311
#3385
23501

81594

83740
8377
83824
aIn
543%
844]1
84570
5454
B5471
BS44
85650
3593
85197
85575
85684

81218
87473

81664
58140

Model 11114

TABLE 6-3. CODE LIST OF MANUFACTURERS (CONT’'D)

Manutocturer Addrass
apwire industies, Ing,
Syleznia £lectiic Frog

Electionic Tube Dey.
Astran Co.

Switchcraft, e
Hietzls ane Conlscls, e, Dev, of
Teras dnslrunests, ec.,

Soencer Frods.
Reseatth Froquets Carp.
Rotron Masulacturing Co., Iae,
Vector Elestrenic Co.
Western Washer M. Co. Los Angeles, Cahif,
{arn Fastener Co, Cambrigge, Mass.
ew Hampshite 3ail Bearing, ¢,
Prleborough, ¥ H,
Dartingtos, §.C.
w45 Angeles. Dalif,
Unzon, H.J
Red Bank, &.J.
Mungeiein, 11
Broohiyn, §.Y
Chitaga, i

Geoeawich, Dons,

Empocium, Pa,
East Newatk, H. 1
Chicage, #11.

Artibara, Mass,

Hagian, Wis,
Woodstack. 8. ¥
Glendale, Calif.

Py Electric Co.
Eiestrc Cords s
Victory Enginegtinp Sorp.
Bentix Cotp., Red Bank Oy,
Hunbell Corp,
Smith, Heeman #,. e,
Centzal Screw Ca.
Gavist Wire and Casle Co.,
Div. ol Amerace Casp.
SBurrsughs Gorp,
Eiectronie Tyte Div,
Everenty Battery
Mode| Eng. and Mig., inc.
Loyd Scruggs Ca.
Ageo Electionis, bac.
AL Glesener Co., log,
Good AT Flacteic Mip. o,
Sarkes Taszian, inc.
Bogutos Malding Sompany
A.B. Boyd Ga.
R.M. Bracatente & Co.
Koded Rords, lnc.
Seamless Rubbe: Co, Ghicage, L
Ciifton Precision Products  Clifton Heights, P,
Preciston Rubber Producis Gorg. Dayer, Ohic
Radio Sorp, of Ametita, RCA
Liection Tube Div.
Peiiee Carporation (Larsdale
Sivisiom
Westers fivrous Glass Products Ce.
San Fraetisee, Gadil,
Seattle, Wash,
Liacsla, HI,

Brockfislg, Hass.

Plainfieid, N,
Hew Yok N.Y.
Huslington, ind,
festus, Mo,

Hew York, %.Y.

San Franeisgo, Lok,
Ogaliaia, Ned,
Bioemgton, |ng.
Beoontos, %.1.

San Francisco, Caitf,
San Francisco, Cadif.
¥ew Haven, Conn.

Barnson, ¥, ),

Lansdaie, Pa.

Yan Walers & Rogets Inc.
Culter-Hamemer, ine.

6-8

Coda
Ne. Manufacturer
83220 Gosid-Rational Batteries, lac,

£ee9g
Bl
I

Gezerad Migls, In.
Geayher Liec o, L5,
Genergl Eiectric Bistribulieg Corp,

Address

St Paut, Bian.
Azilala, N ¥,
Daklane, Zalif,

Schensolady, § ¥

83536 Carter Pacts Dav, of Ecenomy Bale: (o,
Chricags, IH.
29665  Unifed Tiassformer Ca. Crizago, 1L,
30179 U.5. Rubber Co., Mechsaical
Goods Div, Passaic, 8. 4.
970 Besnng £ngineering Ca. San Francises, Calif.
91260 Conner Spring Mig. Co. San Francisca, €alif,
1345 Mitier Dral & Hameniate Ga. €1 Motie, Caiil,
413 Ragio Materials Co. Chicaga, 113,
41506 Augs! Brathers', inc. Altlebore, Mass,

41637
21682
91737
827
Gz

Dafe Electranies, e,
Eico Carp.
Gremar Mg, o, inc,
§ F Development Co,
Ninsgagolis -Honeywe || Regulatar Co.,
Biroswetch Div,
Univessal Metad Frod | fsc,
£igeet Dpiical o, dnc.
Tasehite Insulated %ue So.
Sylvaniz Fiectric Prad, inc. .
Semiconductor Diy,

¥
92367
2657
3313

Colimbys, Nebr,
Philadeinhia, Pa.
Wahelield, Mass,
Redwong City, Cafil.

Freapor, Hi,

Bassell Posate. Calit,
Hochester, H. Y.
Tanrytons, N.¥.

Wabath, Migs,

91369 Hobbins and Myers, lac. New Yorw, BV
33410 Stevens Mg, Co., Ine. Mznstield, Qg
93788 Howsis ). 3mils e, Pl Monmoyie, #. .

33879
31383

G, . Coalighy
Insiding -¥an Noeman ind,, ing,
Eiectranis Diyrsion

3146 Raytbesn Mig. Cu.. industral Components

Liresgsion, N. I

Haechester, N.#.

Div.. Receiving Tube Qpeiation Quincy, Mass,

94345 Raylaeon #'g. Co.. Semicoscuctor Giv.,
California Steet Plant

4348 Sceentitic Radio Products, tne.

Rewton, Hass.

Lovetand, Cola.

94154
94197

Tung-So! Einctric, kg,
Gurtiss-Wrighl Corp.,
Eleetionics Div,
Seuthce Tiv. of §. Chesiter Qesp.

Trz Ohm Prad. Div. of Model
Engireeting and Mig, Go,
Warcester Pressed Alusteum Coep,

W
I

94687

Hewask, .5

Fast Paterson, N.J.
Lesles, Pa,

Chicage, 1lk

Worcesier, Masgs.

95073
#5136

Poithrick Ressarchers, loc,
Ailies Products Corg,

0015-35
Revised. March 9, 1964

Boslon, Mass,
Miami, Fla.

Code
Ka.

34
3463
9284
95265
125
35348
95354
95987
96967
96095
%6236

36295
96330
96341
507
7464
37538

EEEE

97419
LEHH
98159
98220
98778
98231
9405
4513t
98621
95925

98378
33108
95333
49418
49107
93889
93848
49934
99342

59937

Munubacturar

Continenid Cennecier Corp,

Leeczaft Mfg. Ta., Inc.

Lesco £gctionics, Inc.

Hatienar £o8 Co.

Vittamen. inc,

Gudas Carg,

Methode Mig, Co.

Weekesser o,

Huggins Laboralories

Hi-Q) Givision of Aefovox

Thardarsor-Meissaer Div, of
Magzsia fndustres, Ing,

Solar Mazefaciuning So.

Catiton Serew o,

Wecromave Associstes, inc.

£xeel Teansformer £o,

mgustrial Retamning #ing Lo,

Agtomatic and frecisian Mig,

C83 Electasics,

Div. of £.B.5,, Tnc,
#eon Ressstor Corp,
Aael Brotrers inc.
Rubber Tecx, iac,
Franos L. Meosley
Mhcrodel, lac,

Seatettre Caep.

Clevite Trans:star Piad.
Civ, of Cievite Carp,
Intesnateonal Eiecironie
Research Coep.
Celumbng Teghnicat Corp.
Varian Associates
Maeshall Industises, €leciron
Progucis Division

Addrwss

Woogzide, N ¥,
Hew York, N.¥,
uzbank, Caiif,
Sherszan, Wy,
Bridgesar, Conan,
Blgamtield, H.J,
Chicsgs, B,
Chicags, i,
Sunnyvale, Casif,
Olean, N.¥,

Wi, Cxmel, HIL
Los Angeles, Calif,
Cricaga, HI.
Burfusgton, Mass.
Jaklzes, Calif.
Arvington, §oF

Ca
Yankers, MY,

Daavers, Mass,
Yorrhers, B.Y.
jamaica, MY,
Gardena, Caiil,
Pasadene, Cahil,
Se. Pasadena, Caiil,
Mzmasoneri, %Y,
Redwoed City, £aht.
Himneapolis, Wisa,
Wineots, %Y.

Wazltham, Mass.
Bureank, Calil
Hew York, %.¥.
Palg Atte, Celif.

Pasadenz, Lalif,

Contral Switch Givision, Coatrels Co.

of Ametica
Defevan Electronics Gorp,
Wikeo Gerperation
Peatsangy, Ing,

£ Segunto, Calif.
Last Autors, .Y,
indianapoiis, Ind,

Boston, Mass.

Haltmen Somiconductor Div. of

#offman Electionics Corp.

Techaoingy Instiument Coip
of Calif,

Evanston, 11,

Newhery Park, Cafi,

Lode
Ha,

Manufchrer

Addrass

THE FOLLOWING #-P VENDORS HAVE NO NUM-
BER ASSIGNED 1N THE LATESY SUPPLEMENT TO
THE FEDERAL SUPPLY CODE FOR MANUFAC.
TURERS HANDSOOK.

LOGRE JFD Esechiones Corp, Wae Meys . Calf,
GEEG Trasex Comgany Moymtain View, Cahf.
1998¢  Westlers Devices, |ac. nglewnod, Saif.
JB36G Wincnester Eleclionics, lse
Sania Momca  Ladd

0GOSF  Mates Tooland Die Los Angeles, Calif,
G000 western Coir Div, of Automatic

ind., e, Aedwoed City, Caiif,
00304 Kanm Bros. Sprisg Co. Sa% Leasdia. Calif.
95000 U5 A, Common Any suppiier af .8
GIP Ty-Car Mfg. Ca., fac. Koliistor, Wass.
0000T Tesas esbuments, Inc,

Metais end Contesls Piv, Varszisies, Ky,
CO0DY  Towe: Mfg, Qorz, Provadesce, R4
000K Webster Electronics Co. fuc, Hew York, 4.7,
BOOOX Sorvce Pene Mic: Co. Spivce Prme, N.OL
G000Y  Midiane Mig, fe. inc. Kansas City, Kans,
9006Z Wil Leather Praducts Soep, Newark, N4
J00AA Britesh Radis Elecironics Lid.  Washingtan 0.€.
6548 ETA Eaglang
IGHAC Indsasa Genesal Cotz., Elecl. Biv, neisng
Q80AL Cuttis instrument ne, . Kisce, WY,
DD0BB Precisies Insltumeat Compozents Co,

Yan Nuys, Calif,
000CC Compuwter Giode Corp, Loai, ¥.1.
BO0EE A, Wiltiams Masufasiuring €. Sas Jese. Cadil.
(I0GG Coshen Die Cultiag Service Geoshen, lad,
000w Rubpercralt Cors, Torrance, Cadit,
SO0 Brrtcher Corgoiatéon, Indusinal

Division Mosterey Park, Caldf,
GO0KK Amatom %aw Rackelle, N.¥Y_
Q00LE Avery Labet Maarovia, Calf.
S00M Rubber £ng. & Deveippment Haywaid, Calif.
GUGNN A "N D Manufastubag Co. Sait lose 27, Calid,
HOBPP Atlobm £iectrenizs Sun valley, Calif.
268QQ Conitron Dakiang, Lalif.
OBGRR Radio dndusliies Ges Flarnes, 1M,
BG6SS  Comtiel of EXgin Waick Go. Burbank, Calif.
Q69WH Cadornia Tasienn tah, Bytlingame, Gatif.
000%X Citrcage 31, 114
030YY 5K, Smith Co. Las Azgeles 45, Tai,
From: F.5.C. Hastbook Suopiements
HA-1  Dated Karch 1963
H4-2  Dalad March 1362
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HEWLETT-PACKARD SALES AND SERVICE OFFICES IN NORTH AMERICA

+ Gleveland, Ohjo 44129
Crosstey Associates, Ine,
5679 Peari Road
{216} 2B4-920%

800 Linden Avenus
[7he) 3814120

+ Detroit, Mich. £323%
Crosstey Associates, Ing.
14425 Wes? Eight Mile Road
[3E3) 342.5760

+ PITTSEURGH AREA
Crossley Associates,
1545 Maoss Side Blvd,
Meonroeville, Fa. I5144
{412} 271-8227

Ine.

+ Daoylon, Ohis 45409
Crossiey Associates, Inc.
1250 W. Darothy Lane
{513) 299-3594

+ Indicnopalis, Ind. 44205
Grossley Assogistas, fac,
3519 Meadows Dr,

{317} 544-48%1

rawlgti-Packard Company

tg

+ Rochester, N. Y. 14625 + Syracuse, N. Y. 13211
Hewlett-Packard Company
Plekard Butlding

Maolfoy Rd. and Pickard Dr.
{115} 454.2484

+ Poughkeepsio, N. Y. 12601 4+ posSTON AREA

Mawlett-Packard Company
82 Washington St
{914} 454-7320

Yewell Associates, Inc.
Middiesex Turnpike
Burtington, Mass. 01804
{617} 272-9000

+ Middleiown, Conn. 05438
Yewell Associates, lac.
S8% Saybrook Rd,
{203) 34g.441t

Englewoed, N. J, 07631
RMC Sales Division
Hewlett-Packard Company
391 Grand Avenue

(261) 6673913

+ New York, N. Y. 10021
RMC Szles Division
HewleH-Packard Company
736 Rast 75th Stresf
{212} 819-2003

ASHURY PARK AREA

Camp Hill, Pa.

Robinson Salas Division
Hewiatt-Packard Company
(717} 737-5791

‘*Seuﬁle, Wash 0199

320 Pmspaci Streat
(205} 8220177

Salt Lake Gity, Uich 84115
Lahana & Co,
1482 Major St
{801} 486.816&

+ Sacromente, Qallf. 95821
Neely Enterprises
259 Carishad Ave.
{9Eb) 482-1483

£ SAN FRANCISCO AREA
Neely Enterprises

Richmond, ¥a. 23230
Bivins & Caldwell, Inc.
2113 Spanger Road
{703} 2825451

+ Denver, Colo. 80222
Lshanz & Company
F.O. Box 72085
Belleview Valley My, interchange
{301} 755-1233

50! Layrel Street
San Caries, Galif, 94071
{415) 591-Tési

+ 1.0% ANGELES AREA
Nesly Enterprises
3937 Lankershim Bivd.
North Hollywaod, Calif. 91

+ PHILADELPHIA AREA
Robinson Sales Division
HewieH-Packard Campany

Robinson Sales Division
Hewlatt-Packard Company
Shrawsbury, New Jersey
{20F) 747-3040

144 Liizabath Street
West Canshobocken Pa. {9428
{215} 248-1500 and 928-6200

Baltimore, Md, 27215
Horman Associates, inc.

+ WASHINGTON, D. C. AREA 340, West Cold Spring hane

Morman Associates, fnc. | y
$4f Rolling Avenue 1301} sbd-4400
Rockville, Md, 20852
{301} 427-7540
Kansas City, Mo, 44131 4+ 5t Paul, Minz. 55714 + Montreal, Quebec

Hewlatt-Packard [Canada] tid.
8270 Mayrand Streaf
(514} 735.2273

Harris-Hanson Company
7916 Paseo Siraet
{E1&) 4449994

Crosstey Associatas, Inc.
847 Raymond Avenus
{612} 646.7881

Ottawa, Outarie
Hewlatt-Packard {Canada) Uid.
1762 Carling Avenue

{613) 722-8182

Taronte, Ontarle
ewlett-Packard {Canada) Ltd.
1415 Lawrence Avenve W

{414) 49-919¢

+ Chicage, 1. 60545
Crossiey Associates, Inc,
2501 West Peterson Ave.
(312} 2751800

+ 5. Louwls, Mo, 83144

" Harris-Hanson Company
e 814 South Brentwood Blvd.
{314} 4474350

{213) 877-1282 and Te6.3811

+ San Diego, Calif, 92104
Neely Enterprises
1055 Shafter Street
{714} 133103

+ Scottsdale, Arix. 85351
MNealy Enterprises
3007 No. Scotisdale Rd.
{662) 945-740%

-+ Albuguergue, N. M. B710
Neely Enterprises
8501 Lomas Rlvd,, N. E
{505) 265-5884

Tucson, Ariz. 88714
Neely Enterprises
232 S0. Tucsen 8ivd.
[402) 623-2564

has Cruces, N. M. 88001
Neely Enferprises

114 5. Water Street
{505) 52&-248%

& For replacement parts and repaic services in the San Francisco area, plesse contact Hewleit-Packard Company, 38 Fage il Road, Pale Alto, Caltifornia, Tel: {41

=+ Indicates Instrument Repair Stations.

HEWLETT-PACKARD COMPANY

<+ Dqligs, Texas 75209
Hewlaté-Packard Ca.
F.Q. Box ‘.'I&lu
3505 inwood Road
(2i4) 357-I38§ and I32-6667

1501 Page Mill Road « Palo Alto, Caiifornia 94304

Tel: (415) 326-7000 - TWX: 415-492-9200 « Cable: HEWPACK

DYMEC DIVISION

395 Page Mill Road » Palo Alto, California 94306

Tel: (415)326-1755 « TWX: 415-492
BOONTON RADIO COMPANY

-9363

Green Pond Road - Rockaway, New Jersey 07866
Tel: {(201) 627-6400 - Cable: BOONRACO

+ High Point, N, ©. 27242
E:vuu & Caidwell, Ine,
923 N, Main Street
(m} $82-4873

4+ Atlanta, Ga, 30305
Bivins & Catdwell, Inc.
3116 Maple Drive, N. E
(404} 233-i144

-+ Orionds, Fla. 32803
Stifes Sates Division
Hewieh Packard Company

{ Commonwaalth Ave,
taus; 425.8541

5t. Petersburg , Fla. 33708
Ssites Sales Division
Hawleti-Packard Cempany
410-150th Ave., Madeira Beach
(813} §91-021¢

5} 326-3950.

Huntsvie, Ala. 35301
Bivins & Caldwsll, Ing,
Holida Oﬂ‘ca Canter
Suite No,

{205} SSJ-‘IS?l

-+ Houston, Texas 77027
Hewlett-Packard Co.
#.0. Box 27813
4742 Richmond Ave.
1713} 4472407

HARRISON LABORATORIES

41 Industrial Road - Berketey Heights, N, J. 07922
el: (201) 464-1234 « TWX: Summit, N, J.

SANBORN COMPANY

175 Wyman St., Waltham, Mass, 02154
Tel: (617) 894-6300 » TWX: 617-894.0789

F. L. MOSELEY CO.

4089 N. Fair Oaks Ave. » Pasadena, Calif. 91102 » Tel; (213)
681-0208 - TWX: PASA CAL 7687 - Cable: MOCOPAS

MARCH 64



AUTHORIZED SALES AND SERVICE OFFICES IN WESTERN EUROPE

HEWLETT-PACKARD S.A.
54 Route des Acacius
Geneve, Switterland Cantralvagen 28
Telephone: {322) 42,.81.50 Sotha Centrym
Telex: 2.24.85 Tel: 68-83.08.30
Cobje: HEWPACKSA

Sweden
4 H-P Instrymant AR

Norway
Morgenstierne & Co,
4 Wassals Gate &, Osio
Tof: 42.99.73

Netherlands
Hewlett-Packard Banelux
4+ 13, Burg. Roalistraat, Amsterdam W

Tel: 1328 98 and £354 99 Finla

. iNTO"%IY
[/ PO 3ox 153
-+ H Meritullinkaty, Halsinki
Tel: £6.39.09 and 35,125

United Kingdom
Hewigtt-Packard tid.
-+ Daitas Rosd
Bedford, Esgland
Tet: Bedtord 68057 Denmark
Tage Olsan A/S
4 Cantrumgdrdan, Room:133
40, Veshrbrngade Copenhagen ¥,
Tel: Minarva 8638

Germany

Beigium Hawigtt Packard Yon.b.H,

Hewlett-Packard Beneiux

-+ 20- 24 Rua de FHopital, Brussals |
Tal: li.22.20 Steindamm 35, Hambury
Tel: 24-85-5§

Fronce
Hewleth.Packard {France}
<+ Boulevard Massena {54

<+ Kyrhesseastrassy ¥5
& Frankfurt am Main

Soulevs Tel: 52.00.35
aris {3e indri
Tai: T07.97.1% Jeginfriadstrassa 13
Portugal Tel: 4%.51.2¢
TELECTRA Austric
Rua Rod:igo da Fonseca 1903 Hewlett-Packard §.A,
P.Q. Bor 2531 Geneva
Liskon |
Tel: 48 fﬂ} 'n:;g
68 Yugasiovic
68 &8 74 Befram Eiectronics
83 Av, das Mimosas
Brussels i& Seigium
Yel: 35.29.58
% Yurkey
TELEKOM Enqinearing Bureav
PO, Box 374 — Galata
fstanbul
Tol: 49.40.40
Spain

ATAIO, ingenisros

A, Agmlcra No. 8, Madrid I5
Tel: 223.37.42

2234571 and 224 8447

Switzeriond
Max k!’aul Frey

¥ia 5. Croce in Gerusalemme 97, Rotre + Wankdorffeldstrasse 66, Bern
Tel: 7.567.25¢ & 7,567,941 Tel: (031} 42.00.78

Gresce

K, Karayannis

Kizftmonos Square, Athens 124
Telr 238.30¢ (5 Linas)

Itely
Dott, ing. Maric Vianella

<4 ¥ia L. Anaili 13, Milan
Tel: 553-08F and 553-8¢1

_Author_ize__d Sales and Service Offices in Other Areaé

Argantien Iadia # New Zealand
Mauricio A. Suarex The Scientific instrument Company, Ld. s i
Mauricio A Suarex pany Telocom Lid, Sample Blectronies {N. Z.) Ltd.

Cartos Calve 224, Buesnos Aires

Yolr 30-6312
Austraile

Sample Electronics Py, Ltd.

+ 911 Cremorne Street
Richmend E. |, Yictoria
Tai: 424157 {3 lines)

48 Chippen Stres$ Sydney
New South Waies
Tal: 63-4338 {4 lines}

b, Tus Bahadur Sapru Road, Allahabad |
Tal: 245)

244, Dr. Dadabhai Naorojl Road,
Bombay #
Tel: 26-2641

1i, Esplanads East, Caleutta |
Tel: 23.412%

36, Mount Road, Madras 2
Tel: 84339

B-7, Aimari Gata Exin., New Dalai
Tel: 271053

FOR SALES AND SERVICE ASSISTANCE
IN AREAS NOT LISTED CONTACT:
International Markating Departmant

P.O. Box 1812, Tehran
Tal: 43950, 481 1%

israel

Elactronics & Enginaering Lid.
1 Kr= enebski §t., Tel Aviv
Tei: 30024 {3 imes}

n

Yar:gawa-HewieH-Packard, itd.
2-%, Nakacho, Musashino-shi, Tokyo
Tei: Ogikube {391} 90!

Musashino {0422)-2 1701

Koraa

American Trading Company, Karea, Lid,
Song 2o Bullding

142-35 Sokong- ﬂonq Sedul

ga ul P.O. Box |

8 Matipo Sireat
Qnehunga 5. E. 5, Auckland
Tei: 545.361

Puerto Rico & Virgin 1siands
San Jyan Elactronics, inc.
P.O. Box bisY

Pa. de Terra Ste., $2n Juan
Tel: 722-3342, 714-4404

South Africe

F. H, Flanter & Co. {Phy.), Ltd.
Roselia House

Eu:hncmqla Strant, Capa Town
Tei: 3-3817

Taiwan (Formosal

Hwa Sheng Electronic Ca., Ltd
21 Nenking West Road, Taipel
Tal: 45075, 4.5936

Tel: 3-704%, 3-
Hewlett-Packard Company ® 1 e AT

-+ 180 Page Miil Road
Palo Alte, Califernia 94304, 1.5 A,
Teloxphﬁne (4|5) 3267000

Telex: OSJBII
Cable: HEWPACK

-+ Indicates Instrument Repair Stations MARCH 1944
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