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CERTIFICATION

" The Hewlett-Packard Company certifies that this instrument vas

thoroughly tested and inspected and found to meet its published
specifications when it was shipped from te factory. The Hewlett-
Packard Company further certifies that its calibration measure-

ments are traceable to the U.S. Nationu. Bureau of Standards to
the extent allowed by the Bureaw's cahbratwn facility.
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WARBANTY AND ASSISTANCE '

L

All Hewlett—Packard products are warranted agamst defects in

materials and workmanship. This warranty applies for one year ,

from the dste of delivery, or, in the case of certain major compo-

. nents listed in the operating manual, for the specified period. We

- "will repair or replace prodnetz which prove to be defective during

th%{(warranty period pcovaded they are returned to Hewlett-

. Padkard. No other warranty is eprressed or 1mplled We dre nov’
Ila!;e for coosequent!al damages. ) .

chr_mce contracts or ‘customer assistance agreements are available

| ’;for Hewlett-Packard products that requlre maintenance and re-
" pair on-site. l - L

[
]

For any ass:stance contact your near&st Hewlett—Packard Sales and
Service Offtce Addr%ses are provided at the back of this manual
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Figure 1-1, Model 34444 Multi-Function Meter

Tabie 141,
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Spevifications

Valtage Range: #-digit presentation of 99.99 mV, 999.9
mV, 9.999 Volts, 99.99 Vuolts, and 999.9 Volts tuli scale
with 57 overrange capabiity and overmange indicator,

Current Range: d-dipnt presentation of 9999 A, 9999
LA, 9.999 mA, 9999 mA and 9999 wA with 5%
overrange copability and overrange indicator,

Resistance Runge: J-digit presentation of 9999 ohms,
9.999 kilohms, 99.99 kilohms, Y999 kilohms and 9,999
megohins with 57% overrange capability and overrange
indicator.

Vo'tuge Accuracy: 9999 V 10 999.9 V (full scale): £0.05%
of readjpg £1 digit including line voltage variations of

© A10% from nominal. A front panel adjustment on the
3440A insures accuraey over the temperature range
between +159C and +449C and 20.17 21 digit over the
temperature range of G9C to +[5YC and +40°C 1o
+50YC.

9999 mV and 999.9 mV (full scale);
$0.1% of reading 2] digit including line voltage
variations of £107% from nominal. A front panel
adjustment on the 3440A insures accuraey over the
temperature range between #159C and +40°C and
10.15% +1 digit over the temperature range of 0°C to
+159C and +409C to +509C.

Current Accuracy: 20.2% of reading 21 digit with [ine
variations of £107% from nominal.

Resistuhice Avcuracy:

$0.3% of reading 21 digit for o)l renges up to the 10
megohm range with line variations of £10% from
nuininal,

1% of reading +1 digit on the 10 megohm range with
line variations of £107 filum nominal.

'

Ohmmeter Current:

RANGE SHORT CIRCUIT CURRENT
ik I mA
IOk 100z A
10K 10 A
M et A
oM 7Y

Range Selection; Manual

Voltmeter input Impedance; Constant 10.2 megohms (lo
de) ail ranges.

Ammeter Input Resistance:

RANGE INPUT RESISTANCE
100 L A 1000 ohms
1000 LA 100 ohms
10 mA [0 ohims
100 mA 1.3 ohms
1000 mA 0.4 ohms

10




. Model 3444A

Section 1:

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The -hp- Moder B444A DC Multi-Function Unit i
combination with the -hp- Model 3439A or 3440A Digitc!
Voltmeter or the -hp- Model 3434A Comparator measures
de volis, d¢ amps, or ohms. Five ranges are provided for
cach funetion, allowing de¢ voltage measurements from
99.99 mV 10 999.9 V fuil scale, ohms measurepnents from
9999 ohms to 9.999 meguhmsil‘ull scale; and dc amps
; measurements from 99.99 mitroamps 1o 999.9 milliamps
7 full scale, Five percent overranglng is possible on ail ranges
and functions. Function and range are selected manually,

1-3. Complete speci..cations for the Model 3444A used in
combination with the Model 3439A or 3440A are given in
Table 1-1. Specifications for the Model 34444 when used
i.. the Model 3434A Comparator are shown ip the Model
3434A Operating and Service Manual. - '

- 14, INSTRUMENT AND MANUAL IDENTIFICATION.

1-5. Hewlett-Packard uses a two-section eight-digit serjal
number (00000000}, If the first three digits of the serial
number on your instrument do not agree with thréd on the
title page of this manual, change sheets supplied with the
manual will define the differences between your instrument
and the Model 3444A described in this manual.

v

Teble 1.1, Specificatiors (Contd) '

Polarity: Automatic indication,

1!

Input Filter Characteristics:
o i

for full scale step function on 10,.100 and 1000 volt

ranges, '

Less than one sec to within 99.95% of final value fora
full )scalc step function on 100 and 1000 mV ranges,

Current: Less than one sec to 99.95% of final value 1’_0: a
full scale step function on all current ranges. gl i

' TN

Resistance: 1000 ohms to | megohm: less thani 1.0
second to 99,95% of final value, '

10 Megohms: less th.1 5.0 seconds to 99.95% of final
value, ' :

Input Filter AC Rejection:

Voltage: 10, 100, and 1000 volt ranges: 30 dB at 60 Hz,
. increasing 12 dBfoctave.

400 mV p-p respéctively at €0 Hz for less than 0.1% of
full scale error; allowable ac increasing at 6 dB per
octave.

Current: p-p ripple current may be up to 40% of full
~ scale range at 60 Hz for less than 0.1% of full scale
error; allowable ac increasing at 6 dB per octave.

Voltage: Less than 450 msec to 99.95% of final value

Common Mode Rejection: +

100 and 1000 mV ranges: maximum of 40 mV and

Vqllnge:
| . DC ©
. N
160 mVY 130 4B 5Vpp*
1000 mVY 110dB 10V pp*
10 V S0 dB 70 dB
00 v 048 50dB
IOOOA' v 5018 30 dB,
Current: . o
DC 60
100 2A <500 Vde* < 3Vpp*
1000 LA <500 Vde* <10V pp*
10 mA <500 Vde* <I10Vpp*
H0 mA <300 Vdc* <10V p-p*
1000 mA <500 Vde* <10Vpp*
Resistance:
O ) DC 60
1 Kitohm < 500 Vde* < 5Vpp*
10 Kilohm < 500 Vdc* <10V pp*
100 Kilohm < 500 Vde* <10Vpp*
1000 Kilohm <500Vde* <I0Vpp*
10 Megohm < 500 Vdc* ) <10Vpp*

* Error [ess than 0.1% of full scale.

Dimensions:

(23.15 cm) long.

© 6" (12,25 cm) wide, 4-11/16™ (11.90 cm) high, 9-1/8"

11

n



. Model 34444

SECTION I
INSTALLATION

. 21. INTRODUCTION.

2.2, This section contains information and instructions
; necessary for the installation and shipping of the Model
‘ 3444A DC Multi-Function Unit. Included are initial
inspection procedures, installation information, and
Instructions for repackaging for shipment,
. .

23, INITIAL INSPECTION.

2.4, This ; instrument was carefully inspected . both -

mechanically and electrically before shipment. It should be

free of mars or scratches and in perfect electrical order ,

upon receipt. To confirm this, the instrument should be
o inspected ' for’ physncnl damage in transit. Also check the
it electrical performance of the instrument, using the
L procedure outlined in Paragraph 5-5. IF there is damage or

deficiency, see the warranty on the inside front cover of
this manual, ‘

2.5, INSTALLATION,

. 26, Install the Model 3444A in the compartment
provided in the -hip- Model 3439A or 3440A Digital
Voltmeter or Model 3434A Compagator. Make certain that
the connector at the rear is Inserted properly and the fmnt
panel Jocking screw is tightened.

27. REPACKAGING FOR SHIPMENT. }-

h

 2-8. The following is a general gu:dc for n’ep:lckagmg an
~ instrument for shipmcnl If you have , 8Ny, questions,

}

P s U ST

oo 4 mege s

. Mark

l Section 1N

contact your local -hp- Sales and Service Office. (Se¢
Appendix B for locations.)

NOTE

If the instrument is to be shipped to
Hewlett-Packard  for service or repair,
attach a tag to the instrument identilying
the vwner and Indicating the service or
repair 10 be accomplished. Include the
model pumber and Tull serial pumber of
the Instrument.

. Place instrument in original container 3f available.

If not, a suitable container may be purchased from
your nearest -hp- Sales and Service Office.

If original container is not used. \

b. Wrap instrument in heavy paper or plastic before

placing in an inner comaincr.

. Use plenty of packing material around all sides of”

instrument and protect panel faces with cardboard
strips.
i

. Use'a heavy carton or wooden box to house Ihe

instrument and inner container and use strong tape
or metal bands to seal the shipping container.

shipping container “DELICATE

INSTRUMENT,” or “FRAGILE."”
) N

s
1
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(D Insert Model 34444 into compartment. Turn LOCK
knob clockwise to secure. - ‘

@ Tutn the digital woltmeter on, and allow about thirty
minutes warni-up time,

'

@ Short lb&PUT terminals. b
(®) Set FUNCTION switch to VOLTS.
@ Set RANGE switch 010 V.
Adjust rear panel ZERO control for an indication of
;0009 on the front panel. Optimum zero adjustment is
;- indicated by a readout of four zeros and a polarity

indication alternating between plus and minus.

Depress the INT CHECX 8000 pushhutton and adjust
scrcwdnver adjustment for 3 numencnl :ndication of

/Jéag

hours after turn on and every cight
hours thereafter, If instrument is
turned off after use, 1epeat entire | ¢
procedure each time instrument is
turned on. For optimum accuracy,
repeat step before making a
measurement,

" (8) et RANGE switch to 100 MV.

@ Ad]ust screwdriver ZERO control on front panel fora
_numerical indication of 0000 and alternating polarity
indication.

Set FUNCTION switch to AMPS.

@ Readjust ZERO if necessary,

Figure 3-1, Operating Instructions

8000 S
E Set FUNCTION and RANGE switches to desired
¥ NOTE pmitions.
R TS instrument is left on @Remve short from INPUT terminals and connect
continuously, repeat step two input signal to be measured.
}
W\ L

At

oy

" |
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‘ Mode] 3444A

SECTION HI .

Section 111!

OPERATING INSTRUCTIONS N

ir' 31, INTRODUCTION.

: . , ;
3-2. The Model 3444A can be used to measure de volis,
ohms, or dc amps, Figure 3-2 shows the 3J444A front pane,
controls and gives # brief description of each.

3-3. OPERATING INSTRUCTIONS.

34 Instructions for operating the Model 3444A with
either the Model 3439A or 3440A Digital Yolimeter are
given in Figure 3-1. Instructions for pperation with the
Model 3434A Comparator are included in the 3434A
Operating and Service Manual. '

+

T

“ | | @p34aaa oc muLTi-FuNCTION UNIT

FUNCTION

, -VOLTS-\OHMS AMPS
¥

RANGE
1000MyY 1oV 100V

IOKN— 100K ,—I000KA
1000us  \ 1omMA / I00MA
100MY—~_ TN —1000V

000N 1OML
100HA 1000MA

it

d

@ LOCK: When turned to the right, locks the Model
3444A securely intg the compartment of 3439A or
3440A.

FUNCTION: This switch provides for manual
selecticn of three functions: volts, ohnis, and amps.

1

RANGE: Thi;switch provides for five ranges for cach
function. For an input signal of the value labeled on

\ 34448-B-0003
t
.
¥

the switch, the first digit is not shown and the Model
3440A overrange light is lit. (100 V input on the 100
Y range reads ** overrange' 00.00).

ZERQ: The ZEROQ adjust sets the Model 3440A
. teadout for a zero reading with input shorted on the
S 100 MV range and on all curient ranges. o

1

Figure 3-2, Model 3444A Control ' o

[P Y




Model 3444A
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Section 1V
[

SECTiON IV

THEORY OF OPERATION

41. GENERAL INFORMATION,

42, The -hp- Model 34444 DC Multi-Function Unu
allows the Model 3439A or 3440A Digital Voltmeter or
Model 3434A  Comparator to  measure de  voltage,
resistance, or de¢ current. The L[odcl J444A uses 2
chopper-stapilized amplifier on the 100 mV and 1000 mV
ranges, and on all ohimmeter and ammeter ranges,

43. AMPLIFIER OPERATION,

4.4, thurc 4-1 shows 3 black diagram of the amplifier, A
dc vultage applied 1o the modulator is cunverted to ae and
amplified by the ac amplifier. The demodulator. operating
in synchronization with the modulator, acts as a half-waye

rectifier, providing 2 de cutput,

45. PHOTOCHOPPER OSCILLATOR.

4-6. The Model 3444A) Photochopper uses a relaxation
oscillator containing three neon lamps. These lamps light
alternately ir a |, 2, 3, 2, I sequence, Lamps 1 and 3
lluminate the photoconductors of the odulator and

demodulator, while lamp 2 provides a recovery time for the -
P Y

photoconductors. In this way, one pair of photoconductors
is allowed to return to maximum resistance before the
other pair is illuminated. Lamps | and 3 cach illuminate
on¢' photoconductor in the modulator and one in the
demodulacor. Oscillatoy frequency is adjusted to 200 Hz to
minimize the possibility of a beat bctwacn power Jine and
oscillator frequencies,

YA, MODULATOR AND DEMODULATOR.

8. In the modulator, one phutoconductor is connected
to the inpul, while the other is connected to a de feedback
voltage which s derived from and is proportions] 1o the
amplifier output. The output side of both phuteconductors
is capaciticely coupled to the ac amplifier. The
photeconductors present a high resistance when Jark, and 4
low resistance when  illuminated. Since the two
photoconductors are illuminated sltemately, the modulator
output alternates between the input voltage level and the
feedback voltage level,

49. Demodulator action is similar to that of a halfwave
rectifier, producing a de signal from the ootput of the ac
amplifier. The demodulator output Js the same polarity as
the input signal, and is filtered and applicd to the de
amplifier.

410, AC AMPLIFIER.

4-11. The ac amplifier consists of four stages, stabilized by
feedback. The amount of feedback is varied aceording to
range and function to provide the proper gain,

4-12, DC AMPLIFIER.

4-13. Parallel diodes limit the input to the dc amplifier and
aid in overload recovery, A zener-regulated power supply
for the de amplifier improves stability of operation. The
vutput of the de amplifier is proportional to, and the same
polarity as the input voltage. The amplifier output goes 10’

-the input comparator in the Model 3439A or 3430A Digital

Voltmeter or the 343"3;\ Comparatuor.

PHOTOCHOPPER

OSCILLATOR

— OUTPUT

k
>—~—an—]  moouLATOR K anrorie
INPUT /
il
. ac

>Q7 . i FEEDBACK

1
ey OC FEEDBAZK

I oe
J6-] CEMOOULATOR ———1, o

| M444A-B-30N3

Figure 4-1. Amplifier Block Diagram

v ' 41




Section IV

4-14. VOLTMETER OPERATION.

4-15. The Maodel 3444A provides de woltmeter ranges of

100 mV, 1000 mV, 10 V, 100 V,und 1000 V full scale. On
the three higher ranges, the amplifier s not used, and the
3444A output Is taken directly from the input attenuator
in the Model 3434A, 3439A, or 34404, The output of the
3444A 15 9.8 V for & full-scale reading on any range.

4.16. Figure 4-2 is a diagram of the voltmeter vperation. On
the 100 mV range, the smplifier gain is adjusted to 95.
producing an output of 9.8 V for a fullscale input of 100
mV. On the 1000 mV range, gain is reduced to 9.8. When
used in the Model 3439A or 3440A Digital Voltmeter,
polarity selection and display are automatic,

4.17, OHMMETER OPERATION. o

4-18. Figure 4-3 illustrates the ohmmeter operation and
range switching. A constant curent from the .20 V
reference fs supplied to the unknown resistance connected
to the input terminals, and the 3443A then measures the
voltage drop across the unknown resistance. The voltage
drap developed is directly proportional to the resistance.
The value of current is such that a voltage drop of 1 V is
~obtajned across a fullscale resistance. Amplifier gain is
fixed at 9.8, producing an output of 9.8 V for full-scale

resistance at the input. Table 4-1 pives the short<circuit |

current appearing at the nput terminals for cach'range.

Table 4-1. Ohnuneter Current

SHORT-CIRCUIT
RANGE CURRENT
1000 ohms I mA
10 kilohms o 100mA
100 kilohms 10A
1000 kilochms 1A
10 megohms 0.IpnA

4-2

i Model 34444

4-19. AMMETER OPERATION.

4.20. In the smmeter mode of operation, a precision
resistor is placed in parallel with the input, s shown in
Figure 4<%, The 3444A measures the voltage acruss the
precision resistor, this voliage being directly proportional to
the current applicd to the input. Voltage across the
precision resistor is 0.1 'V for full scale current input on all
ranges, and amplifier gain is fixed at 93, producing a 3-444A
ortput voltage of 9.5 V. When used with the Model
3439A or 3440A Digital Volumeter, polarity selection and
readout are automatic.

4-21. Anuneter input resistance for cach range is given in
Table -2, These values include instrument wiring resistance
which is approximately 0.3 ohms.

Table 4-2, Ammeter Input Resistance

RANGE INPUT RESISTANCE

1004 A 1000 ohims
1000 LA 100 ohms
10 mA 10 whims
100 mA 1.3 ohms
1000 mA 0.4 ohms

4.21. RANGE AND FUNCTION INFORMATION.

4-22. Range and function information to the front panel
readout are controlled by the manual switches. Range is
indicated by a decimal lamp. In the voltmeter mode of
operation, the “MV™ indicator is lit on the two lower
ranges, and the “V" indicator on the three higher ranges.
No function readout is present in ohmmeter und ammeter
operation. The polarity indicator is alsu disabled in the
chmmeter mode. .

it
4-23, Range and function information for use with u digital
recorder are also provided when the 3444A is used with a
3440A Digital Volimeter. In the standard instrument, this
information is in the form ot 4-ine, 1-2-2-4 BCD code, "1™
state positive. 1-2-48 BCD output is available on special
order. .
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Section V . Mudel 34444
Table 5-1. Test Eqptpmcni Reyguired
INSTRUMENT TYPE | REQUIRED CHARACTERISTICS USE RECOMMENDED MODEL
DC Standard | Guiput: - 1000 V Performance Checks | -hp- Model 7408
Accuraey: 0.01% Calibration - DC Standazd/
C Difterential Range: to 50V ‘ Differential Volt-
Voltmeter meter

Variable Transfarmer

Output: 103 to 127 Vi

1
Perfonmance Checks

Supertor Electric Co,

Sweep Time; 2 msfem

(207 1o 253 Vaey Powerstat JPFI16
N (for 115 Ve or
3PF216 (for 230V
line)
Resistors Resistanee: Accuracy: Performance Checks
’ Calibration !
0.1 ohms 0.02% _ Leeds and Northrup
Model 4221.8
10 ohins 00Xz, Jip- Part No, 081 1.0396
100 ohms 0.0%% General Radio Co,
500 ohms 0.02% Model RLC (order
10 kilohms 0.02% by valveand
! 1 megohm 0.02% tolerance) to
1 kilehm 0.02% +hp- Part No. 08110402
100 kilohms 0.02% -hp- PartNo, 08110354
? megohms 0.17% hp- Part Noy. 08110205
10 chms 1O W -hp- Part No. 0816-0023
1 megohm § 0% M -hp- Port No. 0698-5475
DC Power Supply Qutput: S0V, 1 A Performance Checks | -hp- Model 6294A DC
) Calibration Pawer Supply
Digital Recorder 1.2-24 Code to' Standard Performance Checks | -hp- Model 562A
Instrument ; Digita} Recorder
P T N
DC Voltmeter Range: to 1000V Troubleshooting -hp- Model $12A DC
— = . . Vacuem Tube |
DC Millizmmeter Range: 0.00]1 mA to Valtmeter ’
SRS ‘ 3.0mA
Electéonic Counter Frequency: 200 Hz Calibration hp- Model 5221 A
' Av Period: 1 sec ‘ Electronic Counter
Oscillc xope “"Bradwidth: 450 kHz Troubleshooting -hp- Model 1208

Oscilloscope
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Mode! 34:43A

5-1. INTRODUCTION.

SECTION V
»  MAINTENANCE

Section V

" 52 This section contains information necessary  to
maintain the Model 3444A DC Multi-Function Unit. The
following paragraphs describe the Performance Checks.

Adjustment  und  Calibration
Troubleshooting information.

Procedures,

5-3. REQUIRED TEST EQUIPMENT.

and,

544, Recummended test equipment for maintaining and
checking performance of the Model 3444A is listed in Table

5-1, Test instruments other than those listed may be used if

their specifications equal
ch:uacteris! ics.

or

J

5- 5 PERFORMANCE CHECKS.

exceed

the required

156 Use the following proccdures to verify praper

- operation of the Model 3444A when used with a Madel

7 34397 or 3440A Digital Voltmeter, If the Model 3344A is
to be used with a Model 3433A Comparator only, use the

performance checks outlined in the 3434A Op\.mlmg and
Service Manual. A Performance Chr.-s.k Card is provided at
the end of this seetion for recording the performance of the
3444A. This card can be removed from the manual and
used 3s a permuanent record of the incoming inspection o
_.of a routine perforimance check. It should be determined

“'that the -

Model 3439A or .3440A is operating within

specifications before attempting the following performance

checks of the J444A. If the 34441\ is found to be out of

specifications at any point (in this procedure, refer 1o

Puragraph 5-12

-
]

Adjustment and Calibration Procedure.

; f
13

5-7. VOLTMETER ACCURACY CHECK.

L3

. Adjust

. Conmect Model 34404734444, de standard, and

variable transformer as shown in Figure 5.1,

. Set variable transformer to 115 V(or 230 Y).

. Turp’ ¢quipment oy and allow to’warmup for 30

minutes,

SAMPLE " RATE to maximum. Set
FUNCTION 1o VOLTS, RANGE o 10 V, Short
INPUT terminals,

. Adjust 3430A rear panel ZERQ cuntrol for front

panel indication of 0.000, with polarity indicator
alternating between +and -

()

. Depress INT CHECK 5000 pushbutton and adjust

screwdriver adjustment for readout of 8000.

. 5S¢t RANGE to 100 mV. With INPUT shorted,

adjust J444A front panel ZERO for indication of
00.00, with polarity indicator ultcrnnlh}g between
+and -, Remove INPUT shart.

. Set de standard output to +90.00 mV. Indication

should be +89.90 to +90.10 mV.

Set de standard output to positive and negative
voltages shown in Table 5.2, Readout should be as
indicated for each cose,

D¢ STANDARD
"’F MODEL 740B

A,o MQDEL 34404734444
DIGITAL VOLTMETER

VARIABLE
TRANSFORMER

T

{1l iy

n L._-.___i

*

» X

' A
'

Figure 5-1. Voltmeter Accuracy Check

L
i

5-1




Section vV
Table 5-2. Voltmeter Performance
3444A DC STANDARD
RANGE OuUTPUT " READOUT
100 mvV $90.00 mV 189.90 0 90.10 mV
100 mv *50.00 mV $49.94 to 50.06 mY
100 mvV £10.00 mV #0998 10 10.02 mV
1000 mV £100.0 mV $099,8 10 100.2 mV
1000 mV 15000 mV 34994 10 5G0.6 mV
1000 mV 1900.0 mV 1899.0 10 901.0 mV

J Repeat step i with variable transformer set to 103
Vand 127 V(or 207 Vand 253 V),

i

5-8. OHMMETER PERFORMANCE CHECK.

a. The precision resistors listed in Table 5.3 are
required for this check.

b. Turn Model 3440/3444A on and allow 30 minutes
warni-up time. Set SAMPLE RATE 1o maximum.

¢. Set FUNCTION to VOLTS, RANGE 10 10 V.
Short INPUT terminals ond adjust 3440A rear
panel ZERO control for indication of 0,000, with
polarity indicator mternating between + and -,

d. Depress INT CHECK pushbutton 2nd adjust
screwdriver control for indication of 8000.

es'Set RANGE to 100 mV, With INPUT shorted,
adjust 3444A front panel ZERO control for an
indication of 00.00 with polarity indicator
alternating between + and -

f. Set FUNCTION to OHMS, RANGE to 1000 ohms.

!

Mudel 3444A

g Connect 100 ohm 20,027 precision resistor to
INPUT terminals. Readout should be 099.6 to

1004

,

When making measurements on the

NOTE

1000 Ohm range, input leads should

be k

ept as short as possible.

h. Using precision resistors listed in Table 5-3, make
ohmmeter accuracy checks as shown.

Table 5-3.. Ohmmeter Checks

PRECISION
RANGE 1 RESISTANCE READOUT

1000 ohms 100 ohms £ 0.02% 099.6 1o 100.4

1000 vhms 500 ohms £ 0.02% 3984 t0 501.6
1000 ohms 1000 ohms + 0.02% 996.9 to 003.1*
10 kilohms 10 kilohms £ 0.02% | 9.969100.031"
100 kilohms 100 kilohms £ G.02% | 99.69 t0 00.31°
1000 kilohms I megohm £ 0.02% | 9969 10 003.1*

10 megohms 9 megohms £0.1% [ 8.900109.100

* QOVERRANGE indicator on.

59, AMMETER PERFORMANCE CHECKS. i

a. Connect equipment as shown in Figure 52,

b. Turn equipment ¢

time.

n and allow 30 minutes warm-up

¢, Set FUNCTION to VOLTS, RANGE to 10 V.

Short

INPUT terminals.

!

'MODEL 34404 /34444

POWER SUPPLY DIGITAL VOLTMETER
=hp= 62944 PRI

5 [- ' N o
00,40 a‘aff o e .

0 ow
CURRENT LsMIT

.
14444-p-30210

hp 7408
DIFFERENTIAL VOLTMETER

R R RN
L SRS LA A

LTI S T T S
‘ -‘ R T e
vf‘

-
-
£}

INPUT CABLE
hp nos4s

Fisure 5-2. Ammeter Accuracy Check




Section V

Model 3444A
Table 5<%, Ammeter Checks

RANGE R) VALUE DIFFERENTIAL READOUT

VM READING -

100 p A ' 10 K 0.02% 1000V 99.79 to 00.21*

1000 p A 10K 10.02% 1000V 997.9 to 002.1*

10mA 10K 2002% 5000V 4,989 to0 5.101
100 mA 1041 +0.02% 1,000V 99.79 10 00.21*
1600 mA 0.1.0 #0.02% . 0loov 997.9 10 002.1*

* OVERRANGE indicator on

. Adjust 3440A rear panel ZERO control for

indication of 0.000, with polarity indicator
olternating between +and -,

. Deprefs INT CHECK pushbutton and adjust

screw?rivor control for indication uf 8000,
i

. Seil EUNCTION to AMPS, RANGE to 100 4 A.

With |INPUT shorted, adjust 3444A front panel
ZERQ for indication of 00,00, with polarity
indicitor alternating between + and -

. Conniict a 10 kilohms $0.002% resistor in the R A

position shown in Figure 5-2. Adjust dc power
supply output to vbtain a 1,000 V reading on the

NOTE

‘On high current ranges, allow time for
differentfal voltmeter reading to become
stable. This is necessary due to heating of
the current limiting resistor. Also keep
contact resistance as low as possible,

5-10. VOLTMETER INPUT RESISTANCE CHECK.

a. Connect equipment as shown in Figure 5.3.

b. Set FUNCTION to VOLTS, RANGE to 10 V.,

¢. Set de standard output to 10.00 V.

d. Front panel display should be between 9.090 V

differential voltmeter. 3440A Indication should be and 9,122 V. ‘This corresponds to an input
99.79 to 00.21. ' resistance of 10.0 to 10.4 megohms vhere:
h. !Using settings shown and values for R 4 indicated Rinout = Edisphyﬁd X Ryeri
. inTable 54, make ammicter checks shown. PR Einput - Edisplayed

‘ BC STANDARD/ ‘

"4 ] DIFFERENTIAL VOLTMETER

¥34404/34444 %7408
DIGITAL VOLTMETER == —
, o_| [~—\[o
0 T g,¢ '
2]
@ ) O 0. Q @ [N
\WPUT ‘ 2 . OUTPUT/
. OUTPUT CABLE
IM£1% £110558
o —]
33s -
‘ ) 32 3444A-M-13B
‘ i
Figure 5-3. Input Resistance Check
" 5.3

) i
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Section V | Model 34447 .

-+ B-11, DIGITAL RECORDER QUTPUT CHECK, mrrererreermeee NOTE
Printer columns are numbered from right
to lefi. Colunm | (right column) indicates

NOTE range. ‘Table 5.6 indicates vcorrect
) i . printont in cofumn [ for each function
This procoduse is written for a Mudel and range. Columns 2 through § print the
JHOAI3435A and digital recorder using ! numesical readout of the 2440A. Colutnn
1-2:244 BCD code. 6 (left column) prints function and

polarity information. Correct printout for
each function s indicated in Table 527,

a. Connegt equipment as shown in Figure 544, .
. N Table 5.6, Column [ Printout

©b. Set FUNCTION 'to VOLTS, SAMPLE RATE to FUNCTION RANGE COLUMN |
niaximum. o PRINTOUT
. . 100 mV 5 -

¢. Set RANGE os Indicated in Tuble 5.5, and adjust 1000 mV 4
de standard output to obtain 3340A readout Volis 9V 3
v indicated in each case. Check recorder for correct ooV 2
printout, 1000 V i
Table 5-5. Voltmeter Priatout Check 1000 s ;
RANGE | 3440APRINTOUT | PRINTOUT | Ohns 1o Fiotms H
1000 mV | 2000 mV 120004 10 megohuns 9
100mV | 0200mV*(-102mV)| 902005 T00LA s
. omy | -2000mV 120005 N il 3
1000 mV | +2000 mV 020004 Am 10 3
100mV | +20.00 mV 020005 ps 100 mA >
% OVERRANGE indicator on 1000 mA !

Ny

DC STANDARD/
DIFFERENTIAL VOLTMETER :

: o ¥ 7408
¥ 3440A/34444:
DIGITAL VOLTMETER o] =N \
@ [ lie,.o ;
"@E@ » o | o o 09000 o
| o] ;
inpuT- N DIGITAL RECORDER ouTPUT—"
) FROM OIGITAL ¥ 5624
, RECORDER JACK
{ON REAR)
' Q 9
| T
W — ’
TO INPUT - —
o (ON REAR) |
p![— S | . _
' [+)
RECORDER CABLE I |
% 562A~16C -
. QUTPUT CABLE
110558
)
=]
3AMAA-H+TE 4006

Figure 5-1, Digital Recorder Outpﬁ\"Chcck

54



Section V

. Model 2344A

Table 5-7. Coluntn 6 Printont

FUNCTION AND POLARITY COLUMNG
PRINTOUT i .
= ASTP)
+ de Volts 0 E"---_
-de Voits ! EV\“ [Ans
+ dc Amps 2 [T~ 23r7
-dc Amps 3 AeTP e~
ohms 5 AZRI % T —aiR27
7 overrange 9 T~&e) T t—asrzs
(any function) aztrz~l |
[
Azws-.,.q_____:ﬂ] @’- — M
d. Disconnect de standafd. Using precision resistors AZRYs
and range settings shown in Table 5-3, compare - ""‘u\.__‘
printout of columns | and 6 with Tables 56 and AZRIE~] | %
5.7. Columns 2 through 5 shonld be the samne as ’ ms
the 3440A readout in each case.
e. Using equipment and tes; set-up shown in Figure
3-2 In addition to printer, perform checks given in
# Table 5<''and compare printout with Tables 5.6

and 3-7. Again, columns 2 through 5 should match
3440A rezdout,

7O ...

Figure 5-5. Luéation of Adjustments

6-12. ADJUSTMENT AND CALIBRATION

' PROCEDURES. ‘ '
1 : )

5.13, The following procedures should be performed only 5-16. VOLTM ETER CALIBRATION.
after it has been definitely determined by the Performance -
Checks given In Paragraph 5-5 through 5-11 that the Model
3444A is out of specifications. Figure 5-5 shows the
location of adjustments and test points, If calibration
cannot be accomplished in accordance with this procedure,
refer to the Troubleshooting information i Puragraph 5-18.

NOTE

The calibration - procedure for the 10,
100, and 100C. V ranges s given In
Section V of the 3439A or 3440A
Operating and Service Manual. Before
/ calibrating the 3444 A, check calibration
5-14. CHOPPER FREQUENCY. / of the 10 V range. The following
procedure is written for calibration of the
3444A within the 3439A or 3440A
Digital Voltmeter. if the 3444A Is to be
used only with the 3434A Comparator,
perform the calibration procedure given
in Section V of the 3434A Qperating and

i‘ a. Connec! an electronic counter to A2TPI and set |
FUNCTION SELECTOR to FREQUENCY, GATE
TIME to 1 SEC.

— NOTE Service Manual,
Access to adjustments and test points . 2. Set FUNCTION to VOLTS, RANGE to 10 V.
is gained by removing the 3440A top Shart INPUT terminals.

, ' cover,

b. Set 3444A FUNCTION to VOLTS, RANGE to
100 mV.

b. Adjust 3440A rear panel ZERO control for
indication of 0.000, with polarits indicator
alternating between +and -,

b
H

c. Connect a de standard to INPUT and set to 1V, ¢. Depress’ INT CHECK pushbutton and adjust

This will heavily overdrive the amplifier,

d. Adjust A4AIR3 for an electronic counter

indication of 200 £ 1 Hz. A4AIR3 is accessible
through a hole in the photochopper cover.

screwdriver control for readout of 8000,

» Set RANGE 10 100 mV and adjust 3344A front

panel ZERO control for indication of 00.00, with
polarity indicator alternating between + and -,

55




Section V

.,

. Set RANGE 1o 1000 mV. Adjust A2R3| (sce

Figure 5-5) for a zero readout and flashing polarity
indication. Remove INPUT short.

Connect de standard to INPUT and adiust output
1o +800.0 mV. Adjust A2R36 for a readout of
+800.0 mV,

. Set de standard output to $00.0 mV. Readout

should be 8000 mV. If necessary, readjust
A2R36 to split differcnce between positive und
negative readings. Both readings must be between
799.1 and 8009,

. Set de standard output to +50.00 mV,

Set 3444A RANGE to 100 mV and adjust A2R34
for a readout of +80.00 mV.

Set de standard output to -80.00 mY. Readout
should be 80.00 mV. lf necessary, readjust
A2R34 to split difference’ between positive and
negative readings. Both madlngs must be between
79.91 and 80.09. "

NOTE

If ndjustments are made in the
voltmeter calibration, the ohmmeter
and apuneter calibration procedures
should be performed. ;

5-16. OHMMETER CALIBRATION.

56

. Set FUNCTION to VOLTS, RANGE to 10 V.

Short INPUT. o

. Adjust 3440A rear panel ZERO control for

indication of 0,000, with polority indicator
alternating between + and -

1

. Depress INT CHECK pushbutton and adjust

screwdriver control for reading of 8000,

. Set RANGE to 100 mV and adjust 3444 frant

panel ZERO control for indication of 00.00, with
polarity indicator slternating between + and -,
Remove INPUT short.

. Set FUNCTION to OHMS, RANGE to 10 kilohms.

. Connect a 10 kilohms £0.02% resistor 1o INPUT,

and adjust A3R18 for an indication of 0.000 with
the OVERRANGE indicator on.

b17.

Muodel 34444

0
NOTE

1f range of AIRES fs not sulficient to
adjust to correct readuut, aneasure
waltage at AITPL. Voliage should be
approximately -2¢ V. Voltage may be
adjusted by adding or removing
Jumpers aerass ARI2, AJRI3, or
AJRI4 (umt top, cdge of A3} uan! ranpe
of A3RIS is such that voltage can he
ndjustcd above and below 220 V. If
jumpers are added or removed, npc.n
steps eand £

g. Set RANGE to 10 Megohms.

k. Connect 2 9 megohm 10,2% resistor to INPUT.
Adjust A3R7 for an indicatjon of 9.000.

AMMETER CALIBRATION,

a. Connect equipment as shown in Figure 5-2.

b. Set FUNCTION to VOLTS, RANGE to 10 V.
Short INPUT terminals, 1/

¢. Adjust 3440A rear panel ZERO contro! for
indication of 0.000, with polarity indicator
alternating between +and -,

d. Depress INT CHECK pushbutton and  adjust
serewdriver control for reading of 8000,

e. Set FUNCTION 10 AMPS, RANGE to 100 mA.
Adjust 3444A front panel ZERO for indication of
00.00, with polarity indicator alternating between
+ and - Remove INPUT short.

f. Connect'a 10 ol & 0.02% resistor in the R o
posilion in test set-up.

g- Adjast de power supply output to obtain a reading
of 1.000 V on the differential voltmeter.

h. Adjust A3R26 for 3 3440A readout of 00.00 with
. OVERRANGE indicator on, .

i. Replace 10 chm resistor (in Ry position) with a
0.1 ohm 20,02 resistor.

j- Set RANGE to 1000 mA. Adjust dc power supply

output to obmin a reading of 0.100 V on the
differential volumeter.

k. Adjust A3R27 for a 3440A readout of 000.0, with
OVERRANGE indicator on.




Model 34444

6-18, TROUBLESHOOTING,

5-19. The following troubleshooting procedures should be
used only ofter it has been determined that the difficulty
cannot be corrected by the Adjustment and Calibration
procedore. Make certain that the trouble is not caused by
conditions external to the 3444A. Check for burned or
loose companents, loose connection, broken wires, or any
similar condition which might suggest the source of trouble.
oMake certain that the printed circuit board connections are
clean and tight, Chieck to see that the 3444A rear connector
mates properly with the jack in the main instrument, Dirt
or contamination on this connector may cause errors or
nolse, particularly on the lower ranges. Type TF Freon
(-hp- Part No. 8500 J232) is recommended for cleaning this
connector,

3-20, Range and function on which trouble occurs mmay
fndicate the source of the trouble. The amplifier is used un
all ammeter and chmmeter ranges, and on the 100 mVY und
1600 m¥Y ranges. If error appeats in only one function or
range, trouble may be in the switches, '

521, AMPLIFIER CHECKS.

522, If operation on 10 V, 100 V, and 1000 V ranges is
correct, but is not correct on other ranges and functions,
perforin the following checks of the amplifier.

a. Measure dc voltages at transistors A2Q14 as
indicated on the schematic diagram, Figure 7-2,
Allow £10%.

b. Remove the shorting plug connecting A2TP2 and
A2TP3, and check waveforms under conditions
jndicated in Figures 5.6 and 5-7.

)
5-23. AMPLIFIER LOOP GAIN CHECK,

2. Set FUNCTION to VOLTS, RANGE to 10 V.
Short INPUT.

b. Adjust 3440A rear panel ZERO control for
indication of 0.000, with polarity indication
alternating between + and -

c. Set RANGE to 100 mV and adjust 3444A front
panel ZERO for indication of 0000, with
alternating polarity indi;ation.

d. Set RANGE to 1000 mV. Indication should be
000.0. If not, adjust AZR31.

1
e. Remove shorting plug connecting A2TP? and
~ A2TP3. Connect a 5 V de source between the two
y  test points (polarity is immaterial), and note front

Section V

panel readout. Remowe the 5 V source. Readout |

should change by | or 2 counts.
f. Compuse Youp gair using the following formula:

5000
number of counts ¢change

Loop gain =

Loop pin must be at least 2000. I nat, A2Q2,
A2Q3, or A2Q4 may be at fault. If excessive noise
is nlso present on the 100 mV -+, A2Q1 or the
photochopper assembly may be defective,

5-24, 100 mV RANGE NOISE CHECK.

a. Set FUNCTION to VOLTS, RANGE to 100 mV.
Short INPUT. ,.

b. Qbserve readout for period of 15 seconds. Right
hand (Jeast significant) digit should not change
more than 2 counts. If excessive noise is present,
check A2QI, A2Q5, A2Q6, or photochapper
assembly.

§-25. OHMMETER CURRENT CHECK.
2. Set FUNCTION to OHMS, RANGE 10 1000 ohms.

b. Connect a de milliammgter hp- Mudet 412A) to
INPUT terminals. Cuszent should be 0.9 to 1.1
mA, .

- Set de milliammeter and 3444A RANGE as
indicated in Table 58, Current measurement
should be within limits given In each case. If
incorrect current reading is obtained o all ranges,
check ohmmeter reference supply (A3Q1-3 and
associzted components). If reading is incorrect on
only one range, check switch contacts and resistors
associated with that range. See Figure 4-3 or

(2

Figure 7.3,
Table 5-8. Ohmmeter Current Check
[}
AMMETER J444A CURRENT
RANGE RANGE READING
3mA lOOObhms 09t0 1.1 mA
0.3mA 10 kilohms 009t00.11 mA
0.03 mA 100 kilohms 0.009 1o 0.011 mA
0.003 mA |} 1000 kilohms 0%toi.luzA
0.00! mA 10 megohms 00910011 2 A

57
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Modet 34444

a. Location = A2THY
33444 RANGE = 1000 mV

Shorting plug removed from A2TP2 and
A2TP3

Input Voltage = +350 mV
Vertical Sensitivity = 20 volisfem

N
Sweep =2 msfem

|
i

-

Laocation = collector of A2Q3
!
3443A RANGE = 1000 mV

Shorting plu, removed from A2TP2 and
A2TP3

Input Voltage = +850 mV
Verticul Sensitivity = 1.0 witsfem

Sweep = 2 msfem

. Location = collector of A2Q2
3444A RANGE = 1000 mV

Shorting plug removed from A2TP2 and
2

Input Voltage = 4850 mV
" Vertical Sensitivity = 0.2 voltfem

Sweep = 2 msfem

'
1
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Al e ald
o= - - n= v i -

| .
. Model 334434 Section V

1. Location = collector of A2QI1
3444A RANGE = 1000 mV

Shorting plug removed from A2TP2 and
AZTP3

Enput Voltage =850 m, '
Vertical Sepsitivity = 0.1 voltfem

Sweep = 2 msfon

b. Location = base of A2Q1
3444A RANGE = 1000 mV

Shorting plug removed from A2TP2 and
A2TP3

f 1

Input Voltage = +850 mV
Vertical Sensitivity = 0.1 voltfem

Sweep = 2 msfem

c. Luc.;:tion = ¢ollector of A2Q!
3444A RANGE =100 mV

Shorting plug removed from A2TP2 and
A2TP3

Input Voltage = +85.00 mV
Vertical Sensitivity = 0.1 voltfem

Sweep =2 msfem

[} [

~1m



PERFORMANCE CHECK CARD '

Hewlett-Packard Mode 3444A Tests perfortmed by
DC Multi-Function Unit | _ Date

Serfa} No, oo+

Paragraph Deseription Reading Test Limits
57 Voltmeter Accuracy Check
Range Input
L0¢ mVY + 9000 mV $89.90 10 90,10 mV
100 mV - 9000 mV $9.90 to 90.10 mV
100 mV + 5000 mY +49,94 to 50,06 mV
100 mvy - 5000 mV -49.94 to 50.06 mY
100 mV + 1000 mV 10995 to 1002 mV
100 mV - 1000 mV 0995 10 1002 mV
1000 mV + 100.0mV +199.8 te 100.2 mV
1000 mV - [00.0mY £99.8 to 100.2 mV
1000 mV + 5000 mV +499.4 1y 500.6 mV
1000 mV - 5000 mV <199 4 1o 500.6 mVY
y 1000 mV + 9000 mV +899.0 10 9050 mV
g 1000 mV - 9000 m¥Y $99.0 to 901.0 mV
5.8 Ohmnneter Performance Checks
Range Input
1000 chms 100 ohims 099.6 10 1004
1000 ohis 500 ohms | 4984 10 501.6
1000 ohms 1000 ohins 996.9 to 003.1
10 kilohms 10 kilohms 9.969 10 0.03!
. 100 kilohms 100 kilohms 99.69 to 00.31
‘ " 1000 kilohms I megohm 994,9 1o 003.1
i 10 megohms 9 megohms 8900 to 9.100
5% Ammeter Checks N
Range VM Reading
. : ‘ 100 A fogoy 99.79 10 00.21
' 1000 A ERLEY . 997.9 10 002.1
- 10 mA 5000V i 4.989 1o 5.101
100 mA 1.000 V 99.79 to 00.21
1000 mA 0.100V 9979 10 002.1
510 Input Resistance Check 909 Vio 9122V
511 Digital Recorder Qutput Check .

Rl LS T m— - - - - R L e T




Sectjun VI

. Madel 3444 A .

- SECTION VI
REPLACEABLE PARTS .

INTRODUCTION. © 63, Miscellancous parts are Jisted st the end of Table 6-1,
/ 62, This section contaias Informatior. for o, dering - 4. ORDERING INFORMATION.
/ replacement parts. Table 6-1 lists parts i alphameric order 65 To ubtain replacement parts, address order o inquity,

of their reference designators and indicates the deseription,
-hip- part number of eack part, together with any applicable
notes, and providcs the following:

to your local Hewlett-Packard Field Office. (See Appendix

B for list of office locations.) Identify parts by their

Hewlett-Packard part numbess. Include instrument model

and serfal numbers.

a. Total ;- antity used in the instrument (TQ column).
The total quantity of a part is given the first time 6-6. NON-LISTED PARTS.

the part nmber appears.

' 6-7. To abtain a part that is not listed, include:
b. Description of the part, (See list of abbreviations
below.) a. Instrument model number.
. T b. Instrument serial number,
c. Typieud manussziurer of the part in a live digit sument serial number
cude, (See Appendix A far list ef manufacturers.) ¢, Description of the part.
: N .
0. Manufactorer's part nomber, d. Function and Jocation of the part.
1 ‘!
, DESIGRATORS
A massembly F w fuse Mp # muchanical part TC » thermocouple
. B » motor FL = filter P » plug v = ¥acyum tube, feon
| BT » Enitery n = hastar Q + Lrunsistor kully, photocell, wie,
c » npultor 1c » lntegrata) ¢lreult QCR » Lrangistar-disds w w cabie
CR 7 » fack R = Fedlalar X = sochet
P DL - dlll[ Hiow X » relay nT = therminter xD3 = lampholder
ps s famp L = inducinr 5 = swilch XF = fuseholder
[ 3 - uuc electronie part M » meter T = transformer z = petwodh
ABDREVIATIONS
A wslves ID = laside dimeter ne o emanoerosd e 100wl " Wide
Al = aluxioum lupg = lnpregoated seconds BPDT  wainge-pale doble
A = nppere s} incd = incandencent nsr = pot separately replice throw
. Au a gl s » tnsulation {ed) bl EPST = single-pole single-
‘c » capacilor Larow
. ‘;;f_:‘mk A e dlohm (e m: i VS 1 BN N
fawm = coslflclent iz « kiloberiz » 10°7 herts TC =) s nt
@1 = common 00 = outslde diamater To, - nf:?fﬁ'ﬁ&fi.""""
rony 1:;‘:“ kn . lm:‘-nv:pcr 4 “ peak L 1
, roan e - "
Y aept . v eportted log = lomrithmic taper pe  wprimedeironlt t loemnce
i . R . o1gth? trim = trimmer
’ER diuble-pole double m o mitly = 2072 o7 plealarsd (1) ~ 10 TSTR  » iramastor
N DPS: = doube=pole single- mA  emUlmpers 0 #3070 ply = peak Lverse volage v » wolt {a)
throw Amperes .8 e = part of vw L elrrnating yurrent
MHEE o megahertz = 10°° hertx pos « position (s} working \mglane
eler, = 'l“":{]m M = megohm-(a) = 10*6 ches  poly = palystyrene ar « yariable
;eap et ipsulated met flm » meta) flm pot = potentiometsr vdew o direck eurrent working
mir | wmanaetrer pp’ = redketo-peak yoltage
F = tarad {s) mig = mounting ppm : oris per mitlion
FET = [icld effect transistor my v pilllivalt m u lo prec s preclsion {temparsture W = walt ()
ixd = {ixed sv = miers » ll)( Ve s0° ° i :m;s,hnt.nbmc terms w/ = with
\ GaAs = galliom nrse [ - mu-nmai " sabiity, and/cr tole wir = working inverse volage
. - - e} v/o = without
\ : GHx - mm—u 10*% mriz my Mylsr - - wirewound
g ' - mgﬂ’m n ' “nm" e w? :n : :m:: . = cptimurn yalus selected
d » ground (ed) ke - nomlu,v closed rms » roul-mesn-square ::;“":lg; Eyerige :
i \ Ke » eon oy » rotary \7 ] a (part may .
2 I = henry (Lea) N0 = normally ppen be omitted)
' Mg & mereury NPO = pegutive poaitive zero Se « sejenium » = 5o kandard type pum-
' M1 - hnmasg:h ) per {zero tempernture co- seet = pection (a) ber nsaigned (selected
eificlent) a = plicon oF speclal tpw)

i : R
) ‘

(R} Dupont de Nemours




Gecthan VI ! Model J44LA
Table 8-1. Replaceable Papts !
REFERENCE hpe MFR | MFR. PART No.
DESIGNATOR | PART NO. TR DESCRIPTION IFR. - PART

A 0344 66501 Amambly: Master Board ! hp- !
Q1 oisoen 1 G2 Ind my dis 2 0 microtasads 20% 30 wiow 6G2ED 146p obd
€103 01800083 2 ﬁ Ixd Heﬂ 10 microtarads -§0% +100% 150 wew B6269 AC0I106GH50DF4
C4 of #5si 1
cs 0160 0166 2 G e 0 H mlcmfmd 1% 56289 191P10492
CA),CRY | Nut cisigned
CAZ Iy ﬂli 1901 0025 8 |[Diodr: Si0mAm+I Y wo piv 12 pF 83332 | p0R2
R: : 1610104 1 A: txd mer Nim BEQ Milokma B § WY hp-
R2 thru R4 Nat ssigned
RS . 0632 8258 b | R: txdcomp 8 2 megabes 6% LA W o [4:1:H1)
RE Q6831015 2 | B 1xd comp 100 ohms 5% 174 W mn 4081
RT - qangart 1 R: ad proc ww 10114 kitohma 0, 1% 0.1 4 -hp-
R8 06432025 v B :nrnn 2000 chims 5% 14 W [ ] CB2028
A3 Nat assigrad
AIQ -, 01610028 1| R: fad et im 12 Rilghms 6% 1 W hp-t
R1 , 0686- 1076 i R: fad comp 1800 ohee 5% 17 W 03121 EB182%
R12 0683 0745 1 | R: ¥xd comp 820 kilohms E'a 14 W ma 18245
A1 ! Q6B 1045 & | A: fxd romp 105 Rilohme 5% 1A NY [ EH3] CBI04S
LHN Not exigned i
R16 08314334 | R: hd prr:vmﬂ 10051 ohms 03500 W hp-
Ry ' . Kat assigned
Rig 0831317 a1 frdpmmlmﬂnhmﬂn'lw hp- \

1

R19 Nat amignid ,
Rl thru R24 06832116 5 R: fxdcomp 22 kifchms B 1AW 4 an L8235
R25they R20 | - 0683473% 5 [R: fxdcomp 47 bilchme 5% )4 W ot CE4J35
R DE&3-1045 R: fad emp 100 kitghms 5% 1/4 W a1 €B1045
Rz Nosm&qnod
A [21.LR1.k]] 3l R: lxd comp 64 kilohnw 105 L4 W ‘N CEEAYY
AlA vy RIS Not ssigned :
/37 ! N 06831265 "1 | R Iadtemp 12 megubms b 14 W [HFH CBI265

A2 CI444 66502 Amambly: Amplitis ) hp-
cy: 01400200 ] C: Ixd dhpped mics 330 pF B% [ 111N ] ROMI5FIS1IIC
[ 01640053 1 C: fxd elect 10 microfareds 'IU‘G *100% 25 wiow 56289 JN106G025EE4
{1 1800078 t C: Ixd dect 20 microtarsds 25 vdew 56284 40D181A
o) QI50 0168 C: Ixd 0.1 microfarad 10% 56283 191P10492
€5 01800154 T € ted 2200 pF 10% 86289 | 1IP2I92

] 0183 Q061 1 [€: Ixd ebect 100 microfarsds +109% -10% 16 vdew 66283 | 01076015004 v
cr 0114018 2 }C: fad my 0.22 micrafarads 10% 200 vdew 56289 JAP492
s 0150005 | JC: ind Tilhy die 2.2 pF 10% 600 vdow 242 | Type W obd
[~ 01800294 | C: 1ad Tawlers 350 rruunlludsm 10 wdew 08751 T5W3-10 397
€10 oy4c0198 Y IC: d 200 pF B% 04062 | RDMISF20TIIC
Added beginning v ith serisd prefin 644-.
CRI,CR2 15010025 Diode: 5§30 mA st #) V100 piv 12 pF 81132 | D3N
CARY 1302015/ 1 | Diode: hreakdown 82 VER T 04Ny | INagdze
CR4, CAS 1901 4078 Oigde: Si30mA st +1V 100 piv 12 pF 132 | pdomz
CRG , 197 20049 i | Olade: breskdown 6.5 v §% 0413 | 5210339922
CAY 1220182 1 | Oiode: breakdawn 20 ¥ 5% N3 | 5210933212
at 14540003 1 TSTR: SINFN 0qa72 A081
Q@ 18540087 ) T5TR: SERPN 2NIA1D par il pLELIN
[+ ] 1854 0029 & | TSTR: SitiPH ENA type IN2TI2 2445 2
LS 18500128 T | TSTA; GaPNP EIA type 2N3388 01295 | 28338
12050002 1 I{eat dnk: transismor Q1187 JAL B5-2R

05,05 18540033 TSTA: SiNPN ZIA type INJIR) 03508 | 2N139
7 18530001 2 | TSTR: 5iPNP 03877y STEQe?
Rl 0683-2055 V' {R: adcomp 2 megohms 5% 1/AW o £o205%
R2 0683 6845 3 | R: fad comp 650 hitohing B% 1/4W am CH5845
Rl 0683-1015 € | A: txdcomp SO kilahms S% 1AW o2 CAI035
A 06831025 2 | R: Ixd comp 1000 ohems 5% 14 W (3 k] £e102s
RS- 06831045 R: fxd comp 100 hilahms 5% 1/4 W o CBI045
RE 0683-2455 ¥ |R: hud comp 2.4 megohms 5% /4 W \ o121 | CB24SS
R? 06831065 R: Ixd tomp 10 megohms &% LA W Qs CBI0ES
R8 06836845 R: fad comp 680 hilohms 6% 1AW . ona o131
R3 C68Y-1025 A Ind camp 1000 chms 5% 1AW 21 C02%
R0 0583 b435 1 R: ixd comp B8 kilohms b% IMIW o CEE8IS

52




! : Section Vi

I Madel J48A
1 : ; Table 6-1,  Repluceable Parts {(Cont'd)
REFERENCE ~hp- . A YAITT N
DESIGNATOR PART RO, TQ DESCRIPTION MFR. MFR. PART NO.
A2iConi'd) '
B RE 06431536 ¥ | R: lad camp 16 kitohims 5% 14 W onn CBIS35 !
[ Atz 06831035 R: ixd camp 10 kitghmg 5% 1AW i CeIgls
F R11 UG43 AT45 4 R: fxt cump 4740 hitahms 5% 374 W s [4:131
y RI4 0683 6645 R: Ind comp BEQ hilohme 5% 174 W ma CEEE4D
i 1] 1681 3315 1 R: Ind comp 2300 ohms 6% L4 W o2t 8IS
; ;
’ RIE 06832225 ] R: tad cump 2200 ohme 5% THW ann CB2226
A1y (6831235 I R: Indcamp 12 hitahms 5% 14 W N £
(4] ' 07580047 1 A: brd et on 1hm T AN lohme 5% 172 W 0Ines c70 abd
R 0683 2035 1 R: tad camp JG hibchms 6% 1/4 W o CB2315
o R20 06831018 A: $ad comp 10G ohms 5% 14 W o CBING
R, R22 06834705 2 RB: 1xd comp 47 ahmz 5% /AW arr2t Ce4J05
Al ’ Q683 6815 1 R: Fad comp 5600 ohst 5% 174 W onn CB5625
Rl 0683 5645 I R: tad comp 560 hilohms 5% 14N o CEB564%
R2% 68 345 ] R: txd comp 300 hiluhms 5% /4 W [(Rri! [4:RULE
R2G 06AT 1045 R: fad comp 100 Silohms 5% 14 W a2l CBI045
F ‘IRH ' 0834 GQE0 1 R: Ixd camp 3.6 megahms §% Yid W [rINF] CAIGES
A8 06431015 R: Ixd comp 10 hitohms 5% 1AW i) LBI03S
irt] Q6431045 R: Jad comp 100 hidahme 5% 1i4 W e CBINS
R0 06811845 1 R: tnd camp 180 kitohmg 6% /4 W Qi Lalgs ! :
At 1100 0962 T A var camg lin 3 kilohms J0% 1AW . 1605% NTCH obd !
1
) A3 06833026 2 R: Ied eomp 3000 chig 5% 14 W 0N CAl02%
’ R31 &N 0140 ] R: fud ww B35 bilohms 0 25 0.25 W 05147 510A bd
Rl 21000868 1 R: vor prec ww 30 hilahms 10%0.5 W 89234 2IEP1-10]
RIS 08110370 1 A: tad ww 395 kilohms 0.1% 0.1 W hp- \
R16 21000889 1 R: var prec ww 1000 chme 10% 0.5 W B0294 236P-1-102
L3 ] 03600124 2 | Teeminal: pin For 3/32" printed cireuit board ‘ nae 29701
: I‘ll"?. TP 03600425 2 | Temimal: bosrd pin siver-plated bras hp-
‘ s 03444 §E50I . }Auembly: Functisn e
' 4] 063 016} 1| C: 1xd 007 mieratennds 04062 | ohd
Dwluted beginning with sedsl pratix 515,
c2 : 01600179 1 € fad 33 pF 5% 300 wiow 04062 ABMISEIINIIS
. Added begiraing with serial prelix §36-, N
v CAt 19029071 ) | Dicde: Sibreskdown 9 VEY y hp-
, Q02 18530009 2 | T5YR: SiPNP ! ) 4295 SM5727
03 1510010 1 TSTR: 5IPNP 0l 5T8047-1
12050018 ] Heat sink for AJQJ 983718 TXBF 0258
)
Rl 081140338 1 R; Fxd prec ww 10 ohme D.025% 1/4'W -hp
i 04510197 H R: Fxd procww 100 ohms 0.025% 14 W Hp-
Rl - 08110403 ] R: fxd prec ww 1000 ohms 0.025% 174 W hp- K
J R 0571022 / il g: fxd mat fim 178 kilohms 1% /4 W 15042 | ceR TO by
RS 0B1 10400 ) : Ind prec ww 229.7 ohms 0% 172 W hp-
)
| R& 47521023 1 Rz 1xd met 1tm 6.04 kilohns 1% 34 W 15042 CEB TO obd
t 'R} 1000914 ] A var prec ww 5000 ohms 10% 0 5w 80294 236P-1.602
R8 0811 0404 ] R: fxd prec ww 2000 chms 0004 T/4 W hp-
RY ! Not sxigned )
) R0 Q1570749 1 R: fxd met tim 2000 ohms §% T/4 W 15042 CEB TO obg
' AR 085 408 1 }R: fxd prec ww 20 Kilahms 007% 1AW e
RI2 01570189 ] R: Ixd met fim 33.2 ohms 1% 1/BW 75042 CEA TO obd
RI13 0I57102) ] R: Ixd met Am E6.5 obums 1% 1/4 W 75042 CER TO abd
R14 07571020 1 R: Ixd met {lm £33 abme 1N 1/4W 75042 CEB TO ohd
R15, R16 03444 82.802 2 | B: ww 1000 ohms {matched paick g
R} 07510340 i R: Ixd met fm 10 kilohms Y% 1AW 19701 MFEC TO nkd
Rid 7100 0888 R: var prec ww 10 hilohms 10% 0.5 W 80254 236P-1103
R13 06831025 R: 1xd comp 10 blohms 5% t/4 W o121 CB103%5
R2G 0683-3025 A: fxdcomp MO0 ohma 5% 1/4W - ol CAXI2%
A21 06831035 R: Ixd romp 10 bilohms 5% ) /4 & N | cs103s \
i : '
A2 01570136 ] R: Ixd met tien 1.5 kilohms 1% §/4 W 15042 CEB TOD obd
13 08110408 1+ | B: fad prac wa 17608 kilohms 0.1% 0.1 W -
, R4, A5 Not auigned
A26 16040973 1 R: var prec ww 100 chms 10% 0.5 W 80294 2368-1-200
A7 2100972 1 R: var prec ww 20 ohms 10405 W ) 80294 23601101
R28 n:srlous 1 R: Ixd met (Im 10 ohms 1% 1B W 15701 MFSE TO obd
» T Q500124 t{ Taminal: pin tor 37327 prinnld circuit board 7119 29103
. | ‘! | |
1 ' L
|
: 1




Section Vi ‘ Madel 1444
Table 6.1, Rupliceable Parts (Cont'd) '
)
REFERENCE hp- ) < . - : AHT N
DESIGNATOR PART NO. TQ DESCRIPTION MFR, MFR, PART NO,
A 43443 82810 t Filter: Chapper Amembly includes: hp
Photochapper Auerbly (5060 E137), A4C),
AACE AMCR), |}iCﬁ2. AdRY
'
ct a1 80038 C: brd my 0 22 wileralarads 10 200 vilow bE2ES | AERIHR
) 01700053 I JC. b poly 0 033 ancrofarads 5% 50 vdow EBJEY 134P1135R5
CR1, LAY 1901 4156 7 [Dwde. S:50 mAat 1y 20 piv (X SGI2ER
Rl UBEG 2245 1 |R: bbcomp 220 plerma &4 12W ann E82244
S0E0 5917 1 |Photochopper Am‘smﬁlv. inchudey ! hg-
Nean Subasembyy 15060 83350, A4VT thry
AV, slurunum housiny
AtAl 5060 5935 1 Keun Suh.mtjhbly, ireiudes Lhe fglinwing parts: hp
£1c2, 0160.35)7 2 [E: 10018 mecratarad 104 50 wilon 16546 LACIEIK
[k ] 0tEQ 343% H €t 0 047 migroburst 14150 wiow 441 £UIPE alng
c4 1080 0309 ¥ € tag 4.7 mupataents JO= 10 vdow B62ug 1SNC4T5NQ0I2AZ BYS
Lh 0160 M14 G Ind 0 DAY micentarad 10 ‘)bﬂ wlow B4411 GYPE uhd
CA, CR2 1902 0031 2 nicte Siprmhdunn 127V 6 oy |snwm o
CR] 1902 0666 1 fDhode: Sibreckiown 62V 5 w“nl elnt
051,052 2140 0234 ?  jlamp neon bLPH AlY
Qfthry D4 1854 0158 & JTISTR: SiNPY N3 SP31EJ6
i3] Q18] 0092 1 | A Ing 180 bifaben 55§ W 16294 [k olnt
A2 0683 3935 2[R g 33 htuhims B L4 W anz CEB1338
Al N0¢ 1655 14 A var et 160 bilhng 105 122 W JRIRE] 622131
A4 0683 3335 B d 3T kb hme 54 34 W oFEnt CBIY%
R5", fi6* Factary wiecrpd value i
R? 05843230 Vo |R: 12 hiohms 10, 14 oty fcan
R&, AY Q6B4-1051 2[R et I megohen 10 1AW o 4:1]1iq]
RIG, AN 0661 2255 2 |B: a2 2megohn s 1AW onz CE218%
R12 0761 0083 VIR tad 68 kilchms Sy T 16799 12 oky
1990 0036 Phatnthepper hluck ‘L(lur!u ALY ihru Adys ' hp-
|
CHASSIS MOUKTED PARTS
[] 01600743 v e ;e poly 005 micplarads 200 - B0 vdew 56269 Y34PI5I0RE
1,92 1254 0498 2 Connector, printed circuit 22 tunéng ferk type ha-
gontacts dip solder tenminats
P& 1256t 1025 1 Cannecter male 51 contacts rack and panel pluy 1S 5110500 23
A1 081 3412 1 R fad prec ww 16076 miegohms D 05, 1'44 hp-
R2 0BT G4N 1 R: txd prec wav 1 6164 megohms 0 07 144 vy hp
Rl 0817 U410 1 R Il prec ww 138 Milghes 0 02 114 W hp
R4 2002 1 R: vas P camp 3 meguhmg 204 1784y 1237 Typedh nhi}
51 03446 61301 Y |5Switch Asembly; S)and 52 hp
SIRI 0643 24 1 R: bxd comp 220 hitahms 105 2 W : o HEB2
5101 0150 0224 1 C: bad Al elect 10 miceotarads + 75+ 10~ 15 vdew £6283 JODICGEGHSEAR
s 91400018 | Col: dectromagnetic RF chabe vingle leyer wownd TES26 W
unshielded 1 micinkenry
SIR1,52R2 CEE4 6331 A Ixdeomp 68 Milghims 10 1,4 W ana CEGAN
b
) MISCELLANEQUS
'
03400008 Tesrungh. stand ¢l round post shepe teHon hE:Fel) ST 106G L2
03400038 6 JPast: teerningf ure with 0349 8633 19 darm 38031 XLO4E2 0
insuated ferd through tesminat
034G 0039 & Bushing' insulatar tor stand ¢M tesmingds and WM XEB0A1T6-12
’ feed through 11 minals
03700077 1 [Knad: ber hg- .
D370 0054 1 Kaob: futeh round 587 dism klack e 14" hp-
diam shaly
) F
1200 9095 7 liesulater bushing nyton shautder 0 235" DO, 216165 324 Specd
1 015710
64

]

3]



Madel 12444 Section Vi
.k
Table 6-1. Replaceable Parts (Cont'd) !
REFERENCE =hpe } 2 , \ N
BESIGNATOR PART NO. TQ DESCRIPTION MFR, MFR, PA T NO,
MISCELLANEQUS [iCant'd) !
13900029 § [ Fastener: latch adjustabte pand, clocknise . 31079 4509132 12
lething Iets hrob
14100062 1 Bushing: pot0 435" 0D by D 43571 hp-
G443 00200 1 |PFanvi; front hp-
U444 L0202 J Paml: tear hp
3443 00203 | Panrt: b hp:
03444 0 701 Yo |Biacken; hoard hp
03444 04100 1 Plate. ingulating hp-
03444 Ao004 1 [Maamab Opeiating and Senice he -
b
I
)
t
i
Rl
1
'
A
i 1
i
13
. 1
)
i ‘ I
B5
{

L s ok e e e 3 L A o = Ry




Model J444A
! . t

. 1

71, INTRODUCTION.

7.2, This section coptains the schémalic disgrams and
component location drawings necessary 1o maintabr
Model 3444A.

7-3. GENERAL NOTES.

. Only partial reference designators are shown
within assembly outlines. Prefix with nssembly
designation for complete designator.

S _ o
b. Resistances are given in ohms, capaciunces I
microfarads unless ptherwise specified.

¢. _—_Jindicates front panel marking.

d. £ 7 Jindicates rear panel marking,

g
¢, W7 jenolbes screwdedyer adjustzant,

‘ | | .
N i

Wy

| SECTION Vil
o CIRCUIT DIAGRANS

Section VII

f, = — o e denotes assembly,

g \9247 denotes wire color using resisin “vlor
cude. First number indicates base color, second
number indicates wider stripe, third number
indicates narvower stripe (924 = White, Red,
Yellow).

h. v indicates signal ground.
i %7 indicates attenuator ground, '

j- @ indicates power supply ground,

k. ' detuues sipnal path.
R t denotes feedback path,
n. —:—li———— number denotes wired connection. .

71
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Mudel 34444
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Figure 7-1, Swirch Diagram
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' Section VII Model 34447

! ~wht/blu ic 57AR!
' 2 ~open for 1:2:2-44 code

: whtfyel (from 5) for 1-2-3-8 code

3 ~ wht/red/blu to STAF9 ;

; 4 =~ open for |-2-244 code ;

whtfred/blu (from 3} for 1-2+48 cud
s 5 - whtfyel 1o 52ARI12

6 - open for 1-2-24 code

‘ 01 03 on o o ’%3 wht/blu (from 1) for 1-2-3-8 vode
| : on . on o ° o ] 7-—thfbmmSIARi
: Q20 Qu 8 - pink to zero pot R4
02 P po
ou o 9% o L e 9 - wht/brn/blu to S1BR7
0+ OM O os 0239 10 - yel to SIBRS and SIBF8

1 - wht/red to zero pot R4
12 - brn to center of zero pot R4
13 - wht/gn to SIBFI12
14 « wht/yelfvio to SIAF10
15 ~-whtfredforn to S*AFS
16 -- whtforn/vio to S2BF12 and S2R1
17 - wht/yel/blu to STAFI1
18 - wht/blk to SIBFI
19 - whtfred/yel to S2AR0
20 - wht to S2DR2
21 -gy to S2AR7 and S2R2
22 - whtfvio to SIAF7(-35 V)
124 = wntfred/grn to S2BR7-1/2
25 - whtfbm{gy to S2BF2
. 26 ~wht/bmfy=] (Ig) to S2BFS
- 27 -whtforn 10 S2BF1 '
! 28 - whtfblk/brn (cable) to P6 pin 2237
29 - whtfred/gy to S2BF3
30 -~ wht/brn/vio (1) to 523F9
31 - whtfornfslu 10 S2BRS-1/2
32 - wht/blu/gy to S2BR10-1/2
. 33 -whtfbrnfgen (Jg) to S2BFS
34 - wht/blk/gy to S2DF3
© 35 - whtfviofgy to S2DF9
36 — whtfbrnjred (lg) to S2BF7
' 38 - whtfbrn/grn (Ig) to S2BF6
: 39 -~ whtfblk/yej to SIBR2
40 ~ wht/gen/blu to S2DRS and S2DF5
” 41 ~ wht/blufvio to S2DR6

—"—I | m i 32 - whtfblk/red to SIBED and to R
‘ n n 43 - wht/red/vio to S2DRI}
. Al peam— 43 - wht/blk/vio to S2AF9
o thp 03444-66501) _ 45 -blu'to SIBF6
4610 C3

' ALCA and ALR9 deleted in Serial No, 927-0490) AR 037 of A4

and up. 49 -

Al d directly to the foll £ 50,}:“4

is connected directly to the following pins of - e
P6: 1,2, 9, 13, 14, 16,17, 26,28, 30, 33, 34, 35, 35 - iojunctian of A4V3 and A4V4

36,38,41,43. 53~to150fJ1

) : ; 541017 of J1
;o ‘ 55 - wht/blk/ orn to P6 pin 25
/ . 56 ~ wht/blk/blu (Ig) to S2CF5

' 57 - wht/blk{grn to S2CF12

Figure . -2. Al Component Location
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Appendix A

‘ @ Model 3444A

CODE LIST OF MANUFACTURERS

The lollowing code mimbers are from the Fadaral mpply Code tor Marufzcturers Cataloging Hindbooks Hi-1
{Name t3 Cods) and Hé-2 {Code to Namns) and thelr latest supplements, The dile of revixion snd the datn of ibe
supplements used appear at the tntﬁm ol each page. Alphabetical coden have been a.rulnrlly nasigned tn
suppliers nct sppearing (n the H4 Handbooka,

Code, : Code . Code ‘
Me. * Ranwfoctures Address Ne.  Bawioctore Addrers Me. : Narmfoctrs Addross

" Aay lpshin ol 0.3, B3EI6 Cuuma Phastic 11538 Dwncsn Electionics Inc. Corta limn, Colil,

29000 U.5. A Cemas
NI Gesenad Inirwmesl Corp., Somlpaaduch

to13s welap Disthonice Koual Holly Spnngs, Pe

© QORER (Sage Elnctromics Corp. [} Div., Frsdutis Chonp
g8247 Coeacr bog,’ 8520 Tilten Oplicar c. FLFEY tapenad Blectselc, at, L1
0314 Wymitipl LITYT] Imnll Leng lsland, K.Y, BIEPD Maledy, | . Fa Altr. l:llal
40 Wicratea G, dae, 'flll![ Hieam, HY, C519 Meve-Ted Coip, 1 Weitbary, M.V, J20tD Matuamn) Semicasductnr Dustaty, Eoaa,
Wi Ganecr jac. . Chetrp Wall, WL ). 05r) Sewort Eaginaeneg Co. Sanln Cionz, CAllL 1136 Pudadetphia Wantte Lo, Canden, N}
0CESE Aareven Cury, JNuw Bedleit, Mass, G410 Wakehale Engiaeenng Ine, wakehiale, Mape. 12361 Grava Mg, Co., og, oty Greve, Po.
oMy Awp. ac, Natnisbuiy, Pa. 46308 Baveick Co,, Oy, of Slewaet Wamer Caip. 1251 Gulten tag, 1=, Date Spotem Qiv,
BraL Auenatt Rario Cotp, Reonlem, B, ). Bridgrpart, Conp, Albsquerger = W,
StHls Narikere Eagisetnng Lakerslsnes, isc, 06830 Raychem Carp. Fudwand Cify, Calil, 1491 Clamatat Wi, €. D .
Evtlingica, Win. CEITS Buunth pad Loab Optizal Co.  Recherlon, N, Y, M2 Elmat Fille: Cosp, e A s
O518) Sasgems Eleetriz oo, Prehexs Div, 05102 E.T. A, Picdacie Co. of America  Chicaga, NI, 11358 Noppan Elechric Ca,, L1e, Teonge, inpan
" Pk, 3.C. CEND Amatem Electiosic Hitdenin Co., lnc, L3aal fgeies Electrenicn Corp, Clad, 0. ),
Q06 Cee Eagiaeenng Co, City o} tatmaliy, Cai, ! New lumlll, nY., 11900 Delts Sewicondachot lnc.  Mewpest Beach, Calif,
8443} Can E. Malmiy Carp, vk Angalns, Cabit, L6553 Baete Electntsl faslrunent Ca., 11358 Ditducan Elnclivaics Corp. Seattadule, Arizenn
{0329 Micialad bag, Livingites, N, ). 1100 Thermalley Dallan, Tenas
Q1802 Geseral Efecing Co., Capacitoe Cept. L6466 Cenernl Duvices Ca,, boc. 10596 Teleteaben (GnbN} Naraver, Gaiainy
Hutnaa Fabls, MY, f6741 Compenenis Jor., Aur, Qiv. LINS Mitlaac-Wnght Dix. of Pacific ladustring, Inc.
Q106S Aluea Predutin Co. Urathlan, Miss, N} Tomiaglaa Wig. Lo, Weal Doy, Kanpas City, Kpans
QLI21 Alten Bradtey Cu. Milmaghes, i3, | ¥ou hays, Calil, Sem-Teth
3343 Littes [afuslney, dng, Sernify Wills, Cahl, 0i3eY Yenam Assee. Eimat Doy, $oa Cartey, Calit,
QLI TR ‘enccesdutisty, lat, t ymapele, Calil, Q810 xelpn Electnk Co, ¥ou Myps, Cabil,
BI2YS Tennxinstrunaaty, fac., L1 Orlnlm Ca raaten, Gabil
Tiavustet Froducts Div. tais, Teras iny njcs Corp,  Wmanapglin, Misn, Beach, Fio,
033Es 1 . Chocace Wi G ! Altiaags, G an Electhe Carp. chard Complny Lavelant, Cale.
01y Patahc Kelay ., jat. Yan A, Calit, r-u Div. Elmiry, B, Y, | 1655 Coturlt Dublier Electric Corp. Newaih, K.,
Q1610 Gutebrad Bogr. Wik Co. P Nem etk mY, [N ] New Yok, ALY, LIgT4 Cuming Glans Warkp Coulnl. K.Y,
. 21910 Amsrack Carp. Techiaig, I, L1 H :ml cu;m Cs, Culy ot Induatey, Calil, parsl Elaghe Cebeidcr, $an Gatriad, Calil
A B1%6E Palsr Expraceniag Ca. Sunts Chara, Canil, ared Bopee Traasittor Comp. Cale Place, B.Y, 1340 wellipms Mig, Co. Som Jean, Calil,
A0 Fenencote Corp. of Amencs HITILAT A B N it Beret Conp. Calvtr Cit= COhL 15280 Wabster Electrenicy Co. New Youk, N.Y.
2116 Mheetock Lgrals, inc. Laag daneh, 0.}, ik} Fruekdd Cammra h Bt Canp, JE28T Icicaex Carp, Nartnége, Culil,
02366 Cofe Rubber aag Flaabies lac.  Sonaywals, Catih, Semrcundector Dy, Nouslnn Yiaw, Cold, 15291 Adjentabla Bunhing Co. N. Hallywagd, Calil,
BIGEE Amghunsl-Borg Dlecuames Corp.  Brogdww, (NN, 21121 Miarescts Rubber Ce. Misatsgaling Waa. 15558 Micrum Eloctronica
0rs Mt Coip. af Anened, Sewicerdaticr v QREE Jedcher Canp., The Maatesey Pank, ol Gurana Cily, Laag nlind, N Y.
' g WaennlE Doy, Seanrwille, 8. ). Qave? Selvaaes Elect. Pred. Ing,, ot Yios Qpershens 15566 Amproba luph, Canp, tynbrezh, B, Y.
B2 Yacahae Co. gl fmenca, lex, Mawntaa Viem, Call, 15451 Cadletionien Centa wers, Cahil,
Q18 $eptinak, Cons, 0100 Tuchmical Wire Pradutls Int. Crastud, K,), 15312 Trestame Century Guit Spring Ce.
02N Hephag Eagaernag Co. Son Fosnan 9152 @adur Elezt. Co, Chcage, Ik Saxhy Chate, Conl,
! 2% Watnoa Ferr § D o, ] 01910 Conhinestal Device Carp. Nowthane, Calit, Fenwal Eleck, Ing. Fi him, WaRD,
PIS08 G.E. § witentatier Prad. Orept,  Syrace [H 1} adlg Co., ut. Yiew, Calit,
Q105 Apes Machune & Teal Co. Daplon, ubi srdactar Dy, Yecalsin View, Cabif. Sprace Pine Moca €. Sprsce Pane, N.C.
01131 Eidema Cerp. Canplin, Canil. [H11 Pachue Ce., Bosnten Radie Div, 1617y Omai-Spectra tn Funinglen, Nick
410 Parker feal Co. Las Aageles, Cant, R 16352 Compules Drade Corp, Leti, 8.},
NN Tinaplen Efncine Corp. Prieh [ 171 N U U.S Enpaernag Cu. HE L] Areradt Wyl Sop, Puovadran, Calif,
CTHIE Pyretite Pegaptir Co., be¢,  Ce 4 pmatis, 0,5, - C4IEY Sima, Qekmit Co. Pensna, Calil, 1111} Peoc, Wi Co., Ing,
: 03034 Saager Co., Duakl Cuv. ' SO Buigens Batlery Co. Qs Jur Wetee Giv. Braohiye, N, ¥,
! ! Fragerng Pignt Tamernitle, K. ). Wisgara Falln, Qatang, Conata 1IN G N Cop, K ni Jad.
Q008 Astew, RHbit 39d Hegeman Eleci. Cs, BLSI4 Oewback Fosteani Conp, Lo Angelas, Cahl. 110y Caraga Path, CMIL.
' Harttatd, Care. Qaie anstet Ce., Thr Falntory, Coma, 1] Navalan Yiew,
Q131) Tastes Ceep, Lambutuille, W, §, NI Sieen Compiny Sen Volley, Coiit.' 115 Buddet 4, e,
GeE} Asew Erectronsd Inc, Greal Negh, BV, QU710 ITT Caxnes Eleeing Inc., Pheaniz Qiy, 17615 Mamh el Preducis Catp, Al a, Qhia
1212 Y Qimpiga of Aernngn Wyetle Beaeh, §.C. Phersis, Antens 11345 Asgsl PFiee, Ing. Ru, Hellywned, Calif,
gi80 Puatimios Papes Tyhe Co, LITHAT AR (N QT Nabesat Redio Lad. Inc. | Patamas, N.), 17610 McGisw-Evises Co. Minchasier, B.H,
108 D-aac Dovimien of Hemlnit-Poibard Co. Q0192 €3 Elvclromen Semitondettor 10042 Power Deniga Pazilic Inc. Pals Alte, Catil,
Fute Alle, Caldl, ) Qperatvens, Div ot £,8. % iec. Inca3 Clemte Corp., Sumicoaducton Div.
QUESE Sytwasia Etectnt Pregucts, Micrawive Lewsll, Wass, Fa's Alls, Calif,
K et Duy, Bonslas Yiew, Calil. U686 Coneral ENncing Co. sinhal Lomp Qg L8324 Signetics Corp.
£i8)) Daveta Engr. Inc, Colvtr City, Calil. Cleraiand, Chin I6i5 TyCw it
Qve2) Hotaiala, Iac,, Semicanduchor Prat. Doy, (1L TIRFT ; tegianppaliy, e, 46 TAF Elect, €
P , Aniaa 08978 Babcach Relays Doy, k. 15543 Caitis lesirum
{44212 Faiuge Co,, Ing, Festen Doy, QILIE Tasps Capaciter Ce. , Teuns e Yish
Cuhree Gy, Colid, 03145 Teck. ine. tac. Atebm Elect Bubaak, Dol s k.
41] Autamitic Efettne Cu. Warthiske, JH, 09150 Electrs Avsenblies, Inc. Chicage, 1), INSLE Quiaat Nig. Co.
LD L Hugwead Oly, Cabif. 08353 € & K Compuaents Iac. Neslen, Nige, 19015 Thw Badik Curg., Revighlion & Coatiel D,
11 }]13 L) aate, Coht. U556Y Mallary Batteiy Co, of Teiritaie, N, ),
[1] H ] TeMchester, N Casnde, LI, Tarasty, Oatarie, Canafa 19500 Thoman A, EDvpas ladusings, Div, of
04313 CompusantMly, Setmce Co. 89311 Bunéy Curp. Ksiwalh, Conn, MeGraw-E€isen Co, worl Qrange, M. ).
. B aer, M3y 10218 General Tranvistar WeMleew Cop. Hi Cocnn Qatdwin Pk, Calll,
Q5008 Tweshalh Ceatury Plastics, iec. Los Azgelon, Colll, 13635 LRC Electranics Henakonds, K.Y,
Lo Aagetes, Calil, [EAEL Ti-Tat, tec. Barkaley, CalIL, 19100 Electra Mig. Cu. ladegaadence, Kuasnn
Bires Cann. Chicepa, Ht. MGk Cartwivedan Co. Magea Falls, .Y, 1) Senersd Alresica Curp. Padataihin, Py,
e Elactiic Corg, NAE CTal Nne, foe, Suse, B 133% Daseatans, Ing, Leeg Jstud Cidy, W.Y.
demt-Concuctor Dugl. Yesoperad, Pa. 11337 Chcags Tolepheas o Calliluaniv, lat, 135 Fatair Besing Co., T New Dilsin, Cean.
OSHT Utuesia, (a2, Tes Malee, Conit. o, PLasdens, Calll. 21512 Fansteal Mutallurpcat Carp. K. Chicags, HII,
W Unien Carbide Csp., !lut. Gir, 1124 Bay Sate Electranicn Cory, . Illnn [ T]1 % 25042 Vaxscan Cutp. Indinnspaiin, Joé,
New Yuek, 0¥, 1IN Teledpue [uc,, Hiciannie D *, Fale llll Cail. 13200 Brtush Rodip Electeanic L1t Wosbingiss, 0.C.
OS5I Viking Inf. Iae, Cosapa Park, Cahl, 1N Nehansl Jend Desanp, Colld, 1435 G.E. Laap Divibien
39490 Lewre Elnchre-Pioabics hxe. Suayrals, Colid, 11483 Precivion Comnecles Conp, Jualen, B, Y, Nefe Paik, Clovaland, Qble
l
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‘ CODE LIST OF MAMIUFACTURERS (Continued)’

‘ Appendix A
c“. i
Mo,  Mamwecturer hddrwss
2i4%S Casernl Rutin Co. Peat Concard, Iml.

wi
MK
1M
HLH

111
[0
inn
i
FLH
s
(L1}

I

[174%]

‘ V54K
' [T
1111}

R

2118
[HIEH]
(5]
(X114
093
({301}

e

emes Joc,, Conp. Div. Menllagten, Ine.
Paralie~ lot. Tan Jotn Copistians, Calif,
Grien Repradueer Corp.
Gredal File Co, of Amatick, [ac,

Conpacy¥athistor Co.
1]

Steawych Cail Prndutis L4,

Wawhathary, Ootine, Creade
Cuaninghim, W. N, L HI, LIN,

Fuinatla Onlatis, Cunade

PR, Wallery & Co, dac.
Machaaienl fadwabiies Prod. Co.
Winigture Pieciven Boarings, lat,
Matar Co.
C.A. Hwrgtan Co. ;
Qhwile g, Co. 4
Penn Eag, B uig. Cuyp, Daylastaws, Fo.
Petorand Casp, Combridge, Many. -
Precisien Thwmsanter & insl, Co.
Sealhsmpine, Pa.

Keeax, MW,
Chicate, HI,
Exgtenane, Cals,
Shakin, I0).

Wigrawivt § Pavis Tuke Div,
Rawpa Caatralier Co,

Saabuin Company
Shalicress Nig. Co.
Diapsen Efacine Co.

Talta, Qula,
Elirabty, 0,),
Aleliten, Qann

Thaass & lnll {8

Trpieit Elactacat Inst, Ca.
Unves Smlch antt Srgeal, Quv, of
aghawsd Air Braba Co.
Uaivaras Elecine Co.
Word-Lesapid Eiactric Co.
Waslen Eluctiic Co., Iac.
Tenlon (ash, Ik, Sentoa Hawath  Newph, 0.),
¥iitek WAg. Co. Chitage, |11,
Rinsesals Winlag & Wig. Co. Revein Mingow Civ,
5 Pk, Wi,
Hutterd, Cean.

Pitisbargh, Po,
Cmanse, Mich,
WL Yarmuw, N, ¥,
Nee Yo, B.Y.

Allea dtg. Cr.

19302 Allied Canlnl New Yarh, B,
JO0 Allmalat Setew Preduct Co., e,
¢en City, ALY,

M1 Ampler, Div. af Chrpstes € [
HAES Avsstig lnty '
TOS8} Ampente Co,, In¢.
10674 ARG Pretutls jac. B
10803 Weldsa iy, Co, Chcags, N1,
10388 Bird Electresic Carp, Clostlnng, Chis
F1002 Burskach Radig Co. Rre Yo, 0¥,
71014 Btiley Etactic Ce., fac. Ene, i3,
1341 Boasten Coar Warks Oiv, of Banizy Co.

of Toass Quinty, Hi110.
TI21E Bud Matin, Inc, Tilleopkdy, Ok e
1113 Conbnage Thernionics Corp,  Cambilégs, Warn.

T

Caalat Fasteaer Caip, Parsuns, N, ),
Caidwtil Condeapes Conp.”
Listeabunsd L, 0., N7,
Evtsmian NIg. Div, af MeGivw-Edisen Co.
It Lasin, e,

FIE Chicage Condeates Corp, Cricage, NN,
FI4ar Cail. Spring Co., bac. Piew-Rivers, Calil.
T30 CT3 Canp, EIkat, Jad,
JHEE 1T Consen Elvatric e Lon Arpeies, Calll.
1411 Cineas, Div, Asiwvaz Cwp. ' Barkonk, Colil,
e c Chicuge, 1.
TR Globe Union lsc.

Milweshoe, In:.
JIGIS Cammesciat Plastica Co, caum. 1.
0 Cenninh Co., The New

. H

Pmliuu, l I.

wets-1
Renged; Agni, X9

e B Tk Y A AN T -t x

New Reshalle, B.Y,

Code
Hs.

Hiu
nm

nn
Leitl]
L4113
158

LLit))

Marnsfocseret

Chicape Maiatare Linp Warty Chicage, N,
Cineh Nig. Co., Howid B, Junas Doy,

Chicage, i),
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Code
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A8 Yrinite Co, Nesloaviite, Bans,
19136 Zalées Kabinaws fuc. Loag Island City, W.¥,
FIY Yeodes Rael, hoc, Harilard, Coan,
HHIE DY Chicage, HIL.
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B0EE2 Stevian, Armald, Co., lec, Rustes, K
1803 Dimgo Grap G

Iatemsttaedl loatrymeals g,
Gyl €

nen
(110 ]

- Diy. I.Irlu Ind., |»
Gakyille, Conn,

e ple ey

Dueal Rechlier Cerp, €l Sagonde, Calll,
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Milinary Specalication

L] [ [118
Shatle, I,
Habahon, .},

Carter Procisinn Liectic Co,
Spets Faiaday tax,, Coppar Rewitl
Electng D,

BIG Elecing Reguislue Canp, Noruath, Cons,
1042 jeltars Elattrenics Dovinlus of Jpawr

Cuban Ca. Dulels, Py,
170 Fauchel¢ Canatn B lask. Cop. Space & Oatane

fystam Div. Paamis, N)

B20Y Wageure Indentiing, lac. Greanmich, Coan,
13111 Sptesnin Efecine Piad. Int.

Electinic Tude Division Enparian, P»,
1206 Atran Conp, Evri Nowaik, W)
BIUY Fwiiehennll, Inc. [
11441 Maiais & Cosirals lnc, Tpeacer Produg
B8 Pridtips-Atviace Coslial Co.
QT4 Rexearch Pradects Corp,

Rattan llg. Ca., ar.
Yuctar Electionie Co,
Rattwelk Cwp. Lt Aagelng, Cal -,
Cars Fastenns Co. Comdritge, 415,
New Wampabite Balk Bearing, Ine,
) Palnbarens® RN,

Coavral Isalismeat Catp., Capatier Qi

Duilia, tes, §.C.

11140 ATT Waiw onk Cable Quy, Lot Aage'n, Cailf,
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NS Wakkatt Carp, n s, 10,
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Mode! 3444A

1

Code

No.  Manefochwsr rddress _
15060 Reddeg Noids, Inc. Nandes, Cuan.

1338
1K
s

(1334
Liin

! CODE LIST OF MANUFACTURERS (Continued)

Sromienn Rubber Co. Chicage, NI,
Falnis Beaniag Co, Los Aagelas, Calif,
Chitas Pracision Pratatls Co,, Ine.

Clilles Hebghls, Pa.
Precsiien Rebbet Pradstla Corp, Cayten, Ohis
Kadie Catp. of Anaiics, Eloctnalc

Camp. & Davices Div. Namian, N.J,

L1331 Glandale, Calik.
[HIlg Anskaim, Cabil
[EHU] m {Lsaadale Divisien)
Lansdale, Pa.
EITY Waslars Fidrons Gloss Praducts Co.
$aa Fisacisce, Call),
02664 Vam Wateis & Ragaes lnc,  Saa Francise, Cafih,
7930 Tawwidif LN
HHE €y . .
Wi & sligas Immu. he. Wina,
Hin G Kills, lac, NAS
13231 Geaykar Elaclric Co, o Cann
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Canp. Qpetahicas Qulacy, 00
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Appendix A

et arey

hTrencis, iac. ) s, MY
Robbes Fech, Ine. BII’IIII. hlll.
Nuwlett:-Puchard Co,, Minaloy Olv,

Pavndese, Calil.
Micrdad, lae, 3. Pasadens, Catif
fralectre Coty.
Tars MIg. Qo
(111N Claxaland, Ghis
Sannral Wills fac,, Eletiranics Cly.

Mivnapaiis, Mina,

Paste Div, of HuntetvPachacd Co.

Palu Alls, CaNE
Neith Hibls Elec*reales, lae,  Glon Cove, B,
tataraationnl Elactionic Rusearch Caip.
Herhash, Calll,
New Yok, K.Y,
Pals Alte, Calll
stay, Mass,
, Calit,

& Techrical Carp.

Nulm Elachionicy Corp,
Semigandeciat Div.
Tochaslagy tustrumast Corp. of Calil,
Anebaty Park, Calil.

£l Mesls, Colit,

THE FOLLOWIAG NP VENDORS MAVE RO NUBIER
AJSIGNED (N THE LATEST SUPPLEMENT TO THE
FEOEAAL SUPPLY COOE FOR MANUFACTURER!

WARDECOK,
SLOCF  Malce Trat and Qg Lae Angaimg, Calil,
Q0002 Willew Lasther Pisduste Corp.  Nawarh, .4,
1
Q0eAs  ETA Erglaad
F6088  Preciscan Justromast Coanpansnts Co.
You Raps, Coulh
poecs Newlati-Fachard Co,, Cul
totuM  Rubber Eng. & Davel
O0RKR A W'D MIg. Ca,
0089Q  Coetrma '
o0 Calitarais Endiers Lab.
00YY 5. K. Saita Co, L3 Augales, c.ur

Fres; FIC. Naaddesk Supplentats




~ [L/VAWUAL BACKDATING CHANGES ¢

MODEL 3444A
DC MULTIFUNCTION UNIT

P‘»Ianunl Serial Prefixed: 973
Aip- Part No. 03444-9000-

‘This manval backdating sheet makes this manual applicable to carlier instruments.
Instrument-component values that differ from those in the manual, yet are not listed in
the backdating sheet, should be replaced using the part number given in the manuval,

Instrument Serial Prelix Make Manual Changes tnstrument Serial Prefix Make Manual Changes

821-04900 and below 1

e

92706175 and below

CHANGE 1

Page 5-5, Paragraph 5-14: ' '
Change Step d to read “Adjust AR for an electronic counter indication of 200 # | Ho.

Page 6-2, Replaceable Parts:
Add A1C4 -hp- Part No. 0180-0269 C: fxd Al elec | pF,
Add A1R9 -hp- Part No. 21G0-0084 R: var lin comp 50 kL

Page 64, Replaceable Parts:
A4 -hp- Part No. 0344462801 Filter: Chopper Assembly, includes:
Photochopper Assembly (1990-0026), A4ClL, A4C2, ACRIL, A4CR2, A4RI.

-hp- Part No. 1990-0026 Photochopper Assembly, includes:
Neon subassembly (5082-5180), A4V1 thru A4V4, aluminum housing.

ip- Part No, 5082-5180 Neon subassembly, includes:
Printed circuit board containing A4DS1 thru A4DS3, AICR3, AYCR4, A4C3 thru MCS A4R2 thru A4R4.
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Ty Model 3444 . ) o o Appendix C
T L . ‘: o N
i Manual Bm:kdahng Chnngu Model 3444A Poge 2

Vo L cnnucettcdnrm

RN o [ S : o
B Page 75, Figure 73: * v |
Replace the Or.clllntor postion of the schemahc (MAl)ns follows, adding AIR% and A1C4:

Voo : i ) i

N cﬂnusez P . |

Master board anembly Al vak changcd to Rcv D bcgmning with lnstmment Sena.l No. 913-06[76 'Ihis rcvi.non eliminated
mohnting holes for’ AIR9. Rev D printed cincuit boards cannot be med in inslmments benal No. 821-04900 and below

un!m the photochoppcr has bcen replaced wilh Part No. 5050.5937., ‘-
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)

) Change AZRI1 105K,

) MANUAL CHANGES

o o Model 3444A

Manual Part No, 03444-90004

J,Neﬁ,dr Revisza ltem
ERRATA

Page iii, Under the List of Tahles add Paye 10 to |he
specihcations.

Page 5-7 Parnquph 6522, Ch:lnge the referenca instep a
to F[gure 7 3.

Pags 5-9. Change lhe tigure next to step b to nppiy to’
steps 3 and ¢. .

Changs the ligure ext' to step 0 to apply to siwp b and
pote that instruments with wransistorized A4A1 display
better symmetry than shown,

Page 6-2, Change A201 10 low nolse transistce, -hp- Part

. Number 1854-0?26 for all rnplacemen:.,

Page 83. Chance AZR3 © PIN 2100-2489, R: W,
Bkn, 10% 172W,

Page 6-3. Change A2R34 nnd A3RI8 10 Part Number |

21000451, R:Var, 10 ki3, 30%, 1W,
Change A2H36 to Part Number 2100-0354, Fl.Var, 1k1,
10%, 1W,

Page 6-4, Change S1 Part Number to 93444-61961.

Pago?-l No 38 iswht/braforn, S

Pagl 75, AMI Schamatic, The cathode of CR1 s
‘connected to -S89 V.

Cirange the lower left awalanchediode .to CB.". The
junction of D51 and RS is connected to + 37 V.°

Add + 37 V connection to the junction of D52 and R9.
The Emitter of Q3 is connected to - 112 V. ‘

~ Page ?-7. Changa Aams to 1000 ohms, -

A:!és 'zonnects between bass of A3Q3 and nround
} Change ground at mrminal 47 of connector PG

‘ Chango ground at terminal 11 of connector J2t0 A L 7

Add wired connaction number 48 (See Para, 7-3m)
betwern PG terminal 47 and J2 terminal 1.

' ’Change ground at terminal 22 of connector P6 to & .

"ADDENDA i '

* CHANGE NG. 1: For Serial 0973A07161 and above.
Page 6.2. Change A2C3 10 0180-179, C fxd 22 4F 35 V..

Change A2C6 1o 0180-1835 Cfxd 68 uF 16 V.
Pago 7 5 u-mnge A2C5 to 68 uF,

NOTE : the above parts should be used for all replacement,

(RPN

3 March 1975

DC MULTI-FUNCTION UNIT

Supplement A for 03444.90004
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