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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measurements
are traceable to the U.S. National Bureau of Standards to the extent

allowed by the Bureau’s calibration facility.

WARRANTY AND ASSISTANCE

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

for consequential damages.

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

MODEL 5245L
ELECTRONIC COUNTER

SERIALS PREFIXED: 628-

This manualapplies directly to® Model 5245L Elec-
tronic Counters having serial prefix number 628,

SERIAL PREFIXES NOT LISTED

For serial prefixes above 628, a change sheetwill be
included with the manual, For serial prefixes below
628, refer to 5245L Operating and Service Manual
serial prefixed 544,

OPTIONS

This manual with changes described in Section V also
applies to Options 02 and 03.

Copyright HEWLETT-PACKARD COMPANY 1966
1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
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MANUAL CONTENT

This is a Service Manual only. Operating instructions
are outlined in a separate Operating Manual, This Ser-
vice Manual is supplied to help you make best use of
your ¢ Model 5245L Electronic Counter. Seven sections
of information are included as follows:

Section I is an introduction to the counter, This in-
cludes a table of technical specifications.

Section II discusses detailed theory for the circuits
used,

Section III outlines a performance check procedure
to verify operation,

Section IV lists parts for the counter.

SectionV covers available options and manual changes
required to backdate this manual,

Section VI contains adjustment and troubleshooting
procedures which include a self check,

Section VII is the circuit diagrams for the counter.
These include block diagrams, schematic diagrams,
and some waveforms and voltages,

HOW TO ORDER

To order anOperating or Service Manual for your Elec-
tronic Counter, contact the nearest Hewlett-Packard
Sales and Service Office. Lists are provided at theback
of this manual., Give complete 8-digit serial number
and name of instrument, Comments and suggestions
concerning this manual are welcome at any Sales and
Service Office,

Model 5245L
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Model 5245L

Section I
Paragraphs 1-1 to 1-10

SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION.
1-2. DESCRIPTION,

1-3. The HP Model 5245L Electronic Counter is a
high-frequency general-purpose electronic counter.
The Model 5245L measures frequencies from 0 to 50
MHz, periods from 1 usec to 10 seconds, period
averages from 10 to 100,000 periods, the ratio of two

frequencies, and the multiplied ratio of two frequencies.

1-4. The HP Model 5245L provides these additional
features:

a. Decade scaling to 109 for any frequency to
50 MHz.

b. Standard output frequencies from 0.1 Hz to 10
MHz in decade steps.

c. Four-line, binary-coded-decimal output todrive
digital recorder (HP Model 562A), digital to analog
converter (HP Model 580A/581A), remote readout,
or data processing equipment (1-2-2-4 code; 1-2-4-8
code available (see Section V).

e. Display storage which permits readingto bedis-
played while new count is made.

d. Remote control by external contact closure avail-
able (see Section V).

f. Eight-digit display using rectangular (narrow)

digital display tubes; decimal point position and meas-
urement units displayed automatically.

g. Operation with plug-in units which extend the
basic range and performance of the counter.

02349-1

1-5. The Model 5245L features solid state design,
low power consumption, small size (5-1/4 inch panel
height), light weight (32 1b), easy conversionfor rack
mounting, and modular plug-in circuit boards for
simplified maintenance.

1-6. INSTRUMENT IDENTIFICATION.

1-7. EachModel 5245L is identified by a two-section,
eight-digit (000-00000) serial number on the rear
panel. The five-digit number is an identification
number unique to each instrument, and the three-digit
number is a serial prefix number, used to document
changes.

1-8. All instruments with the same serial prefix are
the same. The group of instruments to which this
manual applies directly is identified on the title page.
For older instruments (lower serial numbers), make
manual changes listed in Section VI. For newer in-
struments, having serial numbers higher than those
listed on the title page, a Manual Change sheet is in~
cluded, describing the required changes. The manual
for an instrument having special electrical modifica-
tion will include an insert sheetdescribing that modi-
fication. If a change sheetor special information sheet
is missing, the information can be supplied by any
Hewlett-Packard sales and service office listed at the
back of this manual.

1-9. INSTALLATION AND OPERATION.

1-10. Installation and operation procedures are
covered in Sections I and III of the Model 5245L Op-
erating Manual. An explanation of the Counter's con-
trols and connectors and a self-check procedure is
included in Section VI of this manual (see Figures 6-1,
6-2, and 6-3). ‘

1-1



Section I
Table 1-1

Table 1-1.

Model 5245L

Specifications

FREQUENCY MEASUREMENTS

Range: 0to50 MHz (dc input). 25 Hzto 50 MHz
(ac input, maximum sensitivity),

Gate Time: 1 usec to10seconds indecade steps.

Accuracy: +1 count + time base accuracy

Reads In: kHz or MHz with positioned decimal
point; units annunciator in line with digital
display.

Self Check: counts 10 MHz for the gate time
chosen by the time base selector switch.

SCALING
Frequency Range: 0 to 50 MHz,

Factor: by decades up to 109, switch selected
on rear panel.

Input:
Output:

front panel, Signal Input.

in place of time base output frequencies.

PERIOD AVERAGE MEASUREMENTS

Range: Single Period 0to 1 MHz
Multiple Period 0 to 300 kHz

Periods Averaged: 1 period to 109 periods in
decade steps.

Accuracy: :1 count + time base accuracy =
trigger error. *

Frequency Counted:

1 and 10 period 1Hz to10 MHz indecade steps
100 period . . . . .. .. .. 10 Hz to 10 MHz
1,000 period. . . . . . . .. 100 Hz to 10 MHz
10, 000 period 1 kHz to 10 MHz
100, 000 period 10 kHz to 10 MHz

Reads In: sec, ms, us, with positioned decimal
point; units annunciator in line with digital
display.

Self Check: Gate time is 10us tol sec (periods
averaged of 100 kHz); counts 100 kHz from the
time base.

........

RATIO MEASUREMENTS
Displays: (f1/fg) times period multiplier.

Range: f; - 0 to 50 MHz. f2 -0 tol MHz in
single period. 0to 300 kHz in multiple period;
periods averaged 1 to 10° in decade steps,

Sensitivity: 0.1 v rms, each input.

*Trigger errorislessthan +0.3%of one period + periods
averaged for signals with40db or better signal-to-noise
ratio.

* After 72 hours of continuous operation.

Accuracy: :+1count of f; + trigger error*of f,.
f1 is frequency applied to the decimal counters
(enters Time Base Ext. jack on front panel);
fo9 is frequency applied to decade dividers
(enters Signal Input jack).

Reads In: Dimensionless; positioned decimal
point for number of periods averaged.

Self Check: Period Average Self Check applies.

TIME BASE

Frequency (internal): 1 MHz,

Stability: Aging Rate -less than 3 parts in 109
per 24 hours. * Asa Functlon of Temperature:
lessthan +2 parts in 1019/°C -20°C to +55°C.
As a Function of Line Voltage: less than +5
parts in 1010 for + 10% change in line voltage
from 115v or 230 v rms.

Short Term - less than 2 parts in 1010 rms
with measurement averaging time of one sec-
ond under constant environmental and line
voltage conditions.

Adjustment: Fine frequency ad% ustment (range
approximately 4 parts in 10%) and medium
frequency a 6]ustment (range approximately
1 part in 109) are available from the front
panel through the plug-in hole. Coarse fre-

quenc 5y adjustment (range approximately 1 part
in 109) is available at the rear of the instru-
ment.

Output Frequencies:

Rear Panel: 0,1 Hz to 10 MHz in decade
steps; switch selected on rear panel; all fre-
quencies available in manual function without
interruption at reset except 100 Hz, 10 Hz, 1
Hz, and 0,1 Hz which are interrupted by
manual reset; 10 kHz to 10 MHz available
continuously in all functions; 1 kHz available
continuously for all functions except 100K
periodaverage; stability sameas internaltime
base; 5 volts p-p rectangular wave with 1000
ohm source impedance at 1 MHz and lower; 1
volt rms sine wave with 1000 ohm source im-
pedance only at 10 MHz,

Front Panel: 0.1Hz to 1 MHz in decade steps;
selected by Time Base switch; availability as
defined under Output Frequencies above; sta-
bility same as internal time base; 1 v p-to-p.

External Standard Frequency: 1 MHz, 1 volt,
rms, into 1000 ohms required at rear panel
BNC connector.

GENERAL
Registration: 8 digits in-line with rectangular
Nixie® tubes and display storage; 99,999, 999
maximum display; total width of 8 digit display
including illuminated units annunciator and
auto-positioned decimal point indication does
not exceed T inches.

1-2
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Model 5245L

Section I
Table 1-1

Table 1-1. Specifications (cont'd)

GENERAL (continued)

Display Storage: Holds reading between samples;
switch overrides storage.

Sample Rate: Time followinga gate closing dur-
ing whichthe gate may not be reopenedis con-
tinuously variable fromless than 0. 2 sec to 5
seconds infrequency mode, independent of gate
time; display can be held indefinitely.

Operating Temperature Range: -20°Cto +65°C.

Connectors: BNC type except for BCD output
and power cable.

Signal Input:

Maximum Sensitivity - 100 mv rms.

Attenuation - Step attenuator provides ranges
of 0.1, 1, and 10 volts rms.

Trigger Level Adjustment - Front panel con-
trol has + 0. 3 volt trigger level range on 0.1
volt position, +3 volt range on 1 volt posi-
tion, and +30 volt range on 10 volt position.
A preset position automatically centers
trigger level at zero volts for all positions
of attenuator.

Impedance - 1 megohm in parallel with approx-
imately 25 pf, all ranges.

Coupling - ac ordc, separate BNC connectors.
AC coupling has 600 vde, 0. 022 uf capacitor
(-3 dB at approximately 7 Hz).

Overload Protection - Diode clamps protect
input circuit for up to 120 volts rms on 0.1
volt range, 250 volts rms on 1 volt range,
and 500 volts rms on 10 volt range. Input
resistance under overload conditions (ap-
proximately tentimes minimum sensitivity)
will be greater than 100K ohms on 0.1 volt
range, and approximately 1 megohm on
other ranges.

Time Base External Input (Front Panel):
Maximum Sensitivity - 100 mv, rms.
Impedance - 10K ohms, approximately 20 pf.

DC coupled.
Overload - Diode clamps protect input circuit
for up to 120 volts, rms.

Output:

4-line BCD 1-2-2-4, "1" state positive. 4-
line BCD 1-2-4-8, available as Option 02
("1 state positive) and Option 03 ("'1'" state
negative).

""0'" State Level: -8v.

""1'" State Level: +18v.

Impedance - 100K, each line.

Reference Levels:
Approximately +17v, 350 ohm source.
Approximately -6.5v, 1000 ohm source.
Output is suitable for systems use or output
devices such as & Model 580A and 581A
Digital-to-Analog Converters and includes
the decimal point and measurementunit for
& 562A Digital Recorder.

Print Command - +13v to Ov step, dc-coupled.

Cable Connector - Amphenol 50-pin 57-30500,
1 required.

Hold-off Requirement - +15v min., +25v max.
from chassis ground (1000 ohm source).

Weight - Net 32 lbs (14, 4 kg) with blank plug-in;
shipping, 40 lbs (18, 2 kg).

Power Supply - 115 or 230 volts + 10%, 50 to 60
Hz; 95 watts (50 to 1000 Hz operation, special
order).

Accessories Furnished - @& 10503A Cable, 4 feet
long, male BNC connectors. Detachable
power cord, 7-1/2 ft (2040 mm) long, NEMA
plug. Circuit Board Extender.

Dimensions:

NOTES o 16} taz3
OMENSIONS W INCKHES AND. (ML LIMETERS ) N

&) £1A RACK MEIGHT UNCLUDING FILLER STRIP ] b 1 F
FOm CABINET HEIGHT (INCLUDING FEET)ADD § (8} TO -

gt
® nean wonon ecess

L
3
166 (er
!

OPTIONAL AND SPECIAL FEATURES

Option 02: 4-line BCD 1-2-4-8, "'1" state posi-
tive in lieu of 1-2-2-4 (identical in other re-
spects to above Output data) for digits only.

Option 03: 4-line BCD 1-2-4-8, ""1" state nega-
tive in lieu of 1-2-2-4 (identical in other re-
spects to above Output data) for digits only.

Remote Operation: All functions which may be
programmed from the front panel controls
(in normal use) may be programmed from a
remote location except for the '"Sample Rate"
(as defined above) and the sensitivity control
setting. The instrument provides (through
rear panel connectors)all voltages necessary
for remote control. The programming volt-
ages for Time Base and Function control are
low level, -15 volts dc at 5ma per gate. Con-
trol may also beachieved by using an external
-15 volt dc supply. The position of the deci-
mal point and measurements unit may be cor-
rectly illuminated from the remote location,
using +170 volts dc from the internal or an
external supply.

Cable Connector: Amphenol 36-pin 57-30360,
2 required.

02349-1
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Section II
Paragraphs 2-1 to 2-10

SECTION 1l
PRINCIPLES OF OPERATION

2-1. INTRODUCTION.

2-2. This section describes how the Model 5245L
operates. Basic circuitsused in the counter are des-
cribed first (Paragraphs 2-3through 2-24), Operation
of decimal counters and decade dividers is thoroughly
discussed in Paragraphs 2-25 through 2-35, A dis-
cussion of basic counter functions is given next (Para-
graphs 2-36 through 2-43). Pulse timing circuits and
overall operation of the entire counter are discussed
in Paragraphs 2-44 through 2-50, At the end of the
section each assembly is described in order of its
assembly designation (A_ ) (Paragraphs 2-51 through
2-122,)

2-3. THE DIODE.

2-4, GENERAL. Semiconductor diodes are used in
signal-handling circuits and in power supply rectifier
and regulator circuits.

2-5. THE "OR" GATE. Two or more diodes are
sometimes used as an OR gate. The OR gate isa
multiple-input circuit which requires only one input
to produce an output. Figure 2-1A shows some OR
gate configurations.

2-6. THE"AND'" GATE. The AND gate or coincidence
circuit is a multiple-input circuit which requires the

presence of all input signals to produce an output.

Figure 2-1B shows an AND gate configuration in which
an input signal is passed only when a properly polar-
ized control voltage is applied.

2-7. THE "INHIBIT" GATE. The signal normally
passes through an INHIBIT gate; adding a second signal
closes the gate and prevents the signal from going
through. One of the most common forms of the IN-
HIBIT gate is the series gate shown in Figure 2-1C,
If the diode is biased off, the gate is closed, and pulses
do not reach the decade divider or decimal counter;
when the diode is biased on, the pulses go through the
gate and reach the decade divider or decimal counter.

2-8, LIMITER OR CLIPPER. The limiter or clipper
is a circuit which removes positive or negative peaks
of waveforms. It can be used either as a waveform
shaping circuit or as a protective device to prevent
excessive voltages from reaching a sensitive circuit.
Figure 2-1D shows a limiter which prevents the nega-
tive peak of a pulse from going more negative than
about -0.6 volt. Note that for a conducting silicon
diode the cathode voltage is about 0.6 to 0.8 volt more
negative than the anode.

2-9, CLAMPER OR DC RESTORER. The clamper or
DC restorer is a circuit which establishes either the
positive or negative peak of awaveform at a particular
DC reference voltage; in other words, it provides a
definite baseline voltage for the waveform. Figure 2-1E
shows a clamper which provides a baseline of about
+20 volts for a negative pulse.
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2-10, REGULATOR. A diode regulator uses either
the constant reverse-bias breakdown voltage charac-
teristic of a breakdown diode or the constant forward-
bias voltage drop characteristic of a silicon diode.
Power supply reference voltages are generally pro-
vided by breakdown diodes which maintain a constant
voltage when supplied with a reverse-bias voltage
greater than their specified breakdown voltage. Regu-
lated voltages can also be provided by a forward-
biased silicon diode which maintains a constant 0.6 to
0.8 volt drop. Figure 2-1F shows connections for both
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g e

types of diodes.
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20—
ol |- o-IL- o0— iy
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D. Limiter E. Clamper +20v
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0.8v 56V
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Figure 2-1. Basic Diode Circuits
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2-11. THE TRANSISTOR.

2-12, GENERAL. Transistors are used throughout
the counter in circuit configurations such as the ampli-
fier, the flip-flop or binary, the trigger circuit, and
the one-shot multivibrator. In the following para-
graphs, basic transistor operation and a few basic
transistor circuits are discussed. These paragraphs
discuss the easily observed changes in currents and
voltages in transistor circuits which help technicians
locate circuit faults but do not attempt todescribe how
transistors work internally,

2-13. BIASING AND CONDUCTION. Vacuum tubes
and transistors are functionally similar. In the tube
a small grid-to-cathode voltage controls a larger
plate-to-cathode current flow. In a transistor a small
base-to-emitter current controls a large collector-to-
emitter current. A comparison of basic vacuum tube,
NPN transistor, and PNP transistor operation is
shown in Figure 2-2A; indicated current represents
conventional flow of positive charges external to the
transistor and is not intended to indicate flow of car-
riers inside the transistor structure. Notice that the
effect of emitter-base-collector voltages is totally
reversed between NPN and PNP transistors; circuits
whichare arranged for an NPN transistor usually func-
tion normally for a PNP transistor if supply voltages
are reversed.

2-14. AMPLIFIERS. As with vacuum tubes, three
basic amplifier types are available (Figure 2-2A),
These amplifiers maybe used alone orin combination
to form complex circuits.

2-15. FLIP-FLOP. The flip-flop is a bi-stable two-
transistor circuit in which one transistor conducts,
holding the other cut off. Each input pulse causes a
reversal of states; that is, the cut off transistor is
turned on and the conducting transistor is cut off. In
the flip-flop shown in Figure 2-3A, Q1 is initially con-
ducting heavily; its collector voltage is only slightly
negative; a near-zero voltage is supplied to the base
of Q2 (junction of R27-28 divider). The voltage drop
across R24 produces a sufficiently negative voltage
at the emitter of Q2 to hold Q2 cut off,. With Q2 cut
off the R18-R19-R20 divider delivers a negative volt-
age to the base of Q1 to keep it conducting,

2-16. At time t; the positive input pulse cuts off Ql;i

the Q1 collector voltage goes negative and drives Q2
into conduction (R27-R28 divider to Q2 base); the Q2
collector voltage and the Q1 base voltage (R19-R20
divider) then become considerably less negative, per-
mitting Q1 to remain cut off. The R26-R27-R28
divider delivers a sufficiently negative voltage to the
base of Q2 to drive it into conduction. In a similar
manner the positive input pulse at time to cuts off Q2
and starts a sequence of events which ends with Q1
conducting and Q2 cut off. Note that a positive input
pulse has no effect on QI if it is already cut off. A
negative reset pulse applied to the base of Q1 returns
the flip-flop to its initial condition (Q1 conducting, Q2
cutoff). The diode CR9 removes the negative pulse
from the differentiated square wave input. Without
this diode, the negative pulse would drive Q1 which
is cut off and the stage would switch from one state

2-2
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A. Amplifier Characteristics

-V -V -V
“o, N
.%.
(D Oe
Ooe
CHARACTERISTIC COMMON COMMON COMMON
BASE EMITTER COLLECTOR

Input Impedance 300-500 5000-15000 20KQ-500KQ

Output Impedance | 300KQ-500KQ | 30KQ-50KQ 50Q-l000Q
Voltage Gain 500-1500 300-1000 <I

Current Gain <I 25-50 25-50
Power Gain 20dB-30dB 25dB-40dB 10dB-20d8

(Emitter Follower)

B. Transistor Biasing

TYPE CUTOFF CONDUCTION
NPN +V +V
MAIN
(CURRENT
oV +V.
COLLECTOR
CONTROL \¥
BASE @ CURRENT
EMITTER
PNP Y -v
ov. -V.
COLLECTOR CONTRET O
BASE CURRENT Clm?"ém
EMITTER

Figure 2-2. Transistor Operation

to the other but would not divide by two. The AC
coupling through C2 and C3 insures fast switching.
The DC coupling through R19 and R27 insures bi-
stable characteristics.

2-17. BINARY CIRCUIT. In this manual a flip-flop
which completes its operating cycle and produces an
output pulse after receipt of two similar input pulses
is called a binary circuit, since it is a counting device
in a binary system. The binary circuit is driven from
a single input which is connected either through a pair
of resistors or through a pair of gating diodes toeach
transistor base.

2-18. TRIGGER CIRCUIT. The trigger circuit is a
limiter or squaring circuit which produces an output
waveform with very fast rise and fall times. The
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Figure 2-3. Basic Transistor Circuits
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trigger circuit is similar to the flip-flop except that
the RC network in one half is replaced by the input
signal. Capacitor Cl1 bypasses R3 to couple fast
changes in voltage at the Ql collector to the base of
Q2. Either Q1 or Q2 can conduct depending on the
voltage at the input. Note that there is a slight dif-
ference in input voltage (called hysteresis) between
switching with a negative-going input (time t;) and
switching with a positive-going input (time to).

2-19. ONE-SHOT MULTIVIBRATOR. The one-shot
multivibrator is a circuit which generates a pulse of
some specified duration following the application of
a suitable triggering pulse. The circuit is similar to
the flip-flop except one DC coupling path has been
removed so the circuit is stable onlyin the state with
Q1 conducting.

2-20. In the typical one-shot multivibrator shown in
Figure 2-3C the following conditions exist during the
initial stable period: the R5-R6 divider delivers a
sufficiently negative potential tothe base of Q1 to hold
Q1 in saturation; the Q1 collector and Q1 emitter are
therefore slightly negative;the R3-R4 divider delivers
the Q2 base an even smaller negative voltage to hold
Q2 cut off.

2-21. The positive triggering pulse at timet{ reduces
conduction of Q1; the resulting negative-going voltage
at the Q1 collector is applied to the Q2 base through
the R3-R4 divider (C2 bypasses R3 to provide coupling
for the rapidly changing voltage at the Q1 collector);
Q2 begins to conduct; the resulting positive-going
change in Q2 collector voltage is coupled through C3
to the Q1 base to further decrease Q1 conduction. The
process isregenerative and quickly results in Q1 being
cut off and Q2 being saturated.

2-22. Capacitor C3 now charges at a rate mainly
determined by the values of R6 and C3 (main charge
path: R1-Q2-C3-R5). When the Q1 base voltage be-
comes sufficiently negative, Q1 begins conduction;
the resulting positive-going Q1 collector voltage is
coupled to the Q2 base; the Q2 collector voltage goes
negative and is coupled through C3 to the Q1 base to
further increase Q1 conduction. The process is re-
generative and ends with the circuit in its original
quiescent state, Q1 saturated and Q2 cut off.

2-23. FIELD EFFECT TRANSISTOR (FET). Field
effect transistors have three terminals: source,
drain, and gate which correspond in function to emit-
ter, collector, and base of junction transistors.
Source anddrain leads are attached tothe same block
(channel) of N or P semiconductor material. A band
of oppositely doped material around the channel (be-
tween the source and drain leads) is connected to the
gate lead.

2-24, In normal FET operation, the gate-source
voltage reverse-biases the PN junction, causing an
electric field that creates a depletion region in the
source-drain channel. In the depletion region the
number of available current carriers is reduced as
the reverse-biasing voltage increases, making source-
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drain current a function of gate-source voltage. With
the input (gate-source) circuit reverse-biased, the
FET presents a high impedance to its signal sources
(as compared with the low impedance of the forward-
biased junction transistor base-emitter circuit). Be-
cause there is no input current, FET's have less
noise than junction transistors.
the schematic symbol and biasing for N channel and
P channel field effect transistors.

Figure 2-4 shows

A. FET Amplifier Characteristics

+V
D e
G
Oe
S
CHARACTERISTIC COMMON SOURCE COMMON DRAIN
{Source Follower )
input Impedance IMQ-15MQ IMQ-15MQ
Output Impedance 50KQ-100KQ IKQ~I0KQ
Voltage Gain 10-200 <l
Power Gain 60dB-100dB 40dB-80dB
B. FET Biasing
TYPE
+V +V
N-CHANNEL
> o
DRAIN
0 MAXIMUM  |INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE
-V -V
P-CHANNEL
AP <
DRAIN
o] MAXIMUM INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE

Figure 2-4. Field Effect Transistor Operation

2-25. BASIC OPERATION OF DECIMAL
COUNTER OR DECADE DIVIDER

2-26. INTRODUCTION. Operation of the decimal
counter circuit and the decade divider circuit is simi-
lar. The difference between the two is in function.
Decimal counter circuits divide the input signal by 10
and actuate the digital display tubes, whereas the
decade divider circuits are used to divide the input

2-4
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signal or the output of the internal oscillator into the
frequencies to be counted or frequencies to provide
the various gate times. Throughout the following dis-
cussion, circuits are referred to as ""counters'' though
the description applies equally to decade dividers.
Paragraphs 2-25 through 2-29 cover general opera-
tion of the counters with emphasis on counting logic;
Paragraphs 2-30 through 2-32 discuss readout cir-
cuits; and Paragraphs 2-73 through 2-86 discuss
specific decimal counter assemblies and the readout
assembly.

2-27, INPUT AND OUTPUT FROM BINARY. Figures
2-5Aand 2-5B show a flip-flop connected for operation
as a binary circuit (basic flip-flop operation is dis-
cussed in Paragraphs 2-15 and 2-16). Positive input
pulses go to the bases of both transistors and cause
switching by cutting off the conducting transistor.
Negative reset pulses go to the base of onetransistor
and turn it on. Note the letter "A" near one transis-
tor and "A" (read as "A bar' or 'not A'") near the
other._ The positive-going transition at the collector
of the A transistor (while switching from A conducting
to A conducting) provides the input to the next binary
circuit.

2-28. CIRCUIT ARRANGEMENT AND COUNT
NOTATION. Figure 2-5C is a block diagram of a
typical four-binary decimal counter, Notice that the
B output is applied to the D, D, and C transistors and
that the D output is apphed only to the C transistor.
Each input pulse produces a different combination of
conducting and cut-off stages; there are only 10 allow-
able combinations and each combination represents a
decimal digit. Decimal weighting is the decimal value
assigned, arbitrarily, to the output of a pair when the
plain-letter transistor is conducting,

a. Decimal Count. Decimal weighting used in the
Model 5245L counter is shown in Figure 2-5C,
immediately above each of the four binary stages.
The decimal weight each pair represents is present
only when the plain-letter side (A, B, D, or C) is
conducting; when the barred-letter s1de (A B, D, or
C) is conducting, the decimal weight is zero. The
decimal count can be determined by adding the deci-
mal weighting of the four stages. For example, if the
A, B, D, and C transistors are conducting, where A=1,
B=0, D=4, C=2, theoutputis1 +0+4+2=1,

b. Binary-coded Decimals. In binary-coded deci-
mal notation, the output is either 1 (when the plain-
letter transistor is conducting) or 0 (when the barred-
letter transistor is conducting). In binary-coded
decimal notation, the order of the binaries is given
so that binary-coded decimals can be written with the
least significant digit to the right. Thus in the system
used in the Model 5245L, the binary-coded decimal
notation normally is given in the order DCBA, (Coun-
ter binaries are shown in the ABDC order on the
schematics and in Figure 2-5C to increase clarity in
showing signal flow.) For the decimal count of T used
as anexample in Paragraph a,withD=1,C =1, B=0,
A =1, the binary-coded- dec1ma1numberw0uld be 1101

02349-1
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2-29, SEQUENCE. Figure 2-6 shows the counting
sequence for atypical decimal counter, Initially each
binary is in the "0" (reset) state (decimal count = 0,
DCBA = 0000). The following action takes place when
a series of input pulses is applied to the counter,

a. The first pulse switches A to the "1" state
(DCBA =0001=0+0+0+1=1).

b, The second pulse switches A to the 0" state;
the output from A causes B to switch to the 1" state
(DCBA =0010=0+0+2+0=2),

¢. The third pulse switches A to the "1" state
(DCBA =0011=0+0+2+1=3),

d. The fourth pulse switches A to the 0" state; the
output from A switches B to the "0" state; the output
from B switches both D and C to the "1" state; the
resulting signal from Cis applied toBand D to return
B tothe "1" state and D tothe 0" state (DCBA =0110),
Although D is connected to C, no switching occurs at
C as a result of the final switching of D since C has
not fully recovered from its recent switching,

e. The fifth pulse switches A to the "1" state
(DCBA =0111=0+2 +2 + 1 =5),

f. The sixth pulse switches A to the "0" state; the
output from A switches B to the "0" state; the output
from B switches D to the 1" state (DCBA = 1100 =
4+42+0+0=86),

g. The seventh pulse switches A to the '"1" state
(DCBA =1101=4+2+0+1="7).

h. The eighth pulse switchesA tothe "0" state; the
output from A switches B to the 1" state (DCBA =
1110=4+2 +2 + 0 = 8),

i. The ninth pulse switches A to the "1 state
(DCBA =1111=4+2 +2 + 1 =9),

j. The tenth pulse switches A to the ""0" state; the
output from A switches B to the "0" state; the output
from B switches D tothe "0" state; the output from D
switches C to the "0" state (DCBA = 0000), When C
becomes'0", C produces an output pulse which serves
asa carry pulse to afollowing decimal counter assem-
bly. The counter is now returned toits original count,

2-30, RESETTING TO ZERO. The reset pulse,
(negative) is applied to the base of the '"0" state tran-
sistors (A, B, D, C) in each binary circuit, If the
"0" state transistor is conducting, the pulse has no
effect; if the "0 state transistor is not conducting,
the pulse turns it on, Thus the reset pulse ensures
that all four "0" state transistors are conducting.
Figure 2-T indicates a decimal counter assembly re-
ceiving a reset pulse. The counter is in the decimal
"4" state (DCBA 0110) and the reset pulse returns the
decimal counter assembly to the decimal 0" state
(DCBA 0000), Decade dividers can be reset as re-
quired to any desired state, since reset inputs are
available at each transistor. Note the difference be-
tween a regular input pulse anda reset pulse: a regu-
lar input signal is positive, and causes a conducting
transistor to cut off; a reset pulse is negative, and
causes a cut-off transistor to conduct,
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A. BINARY CIRCUIT

BINARY A
A
r —
A 3 T $ A
>
OUTPUT $ 35V 3 OUTPUT
0- $ $
> <
35v- L im A 4
RESET
B
TURNS ON ¢ S
Ql $ L Ql Q2 b3
2 3 1E
+15V-
INPUT \ O‘—L NOTE
—
U CUTS OFF THE M = CONDUCTING
CONDUCTING TRANSISTOR
TRANSISTOR AFTER RESET

B. EQUIVALENT BLOCK FOR BINARY CIRCUIT

- OUTPUT
A A -
INPUT R
C. COUNTER BLOCK DIAGRAM
——BCD WEIGHTING FACTOR ——
f 2 4 2
A B D c
AlA 8B plD clc
OUTPUT
— j_,
INPUT | —
FEED-AHEAD
—
FEEDBACK

Figure 2-5. Basic Four Binary Counter
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gure 2-6
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Figure 2-6. Counting Sequence of Four Binary Counter
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2-31. Waveforms showing time relationships for the
counter are given in Section VII, remember that a
driven binary switches only when the input wave is
going positive. (Diode clipping removes negative por-
tion of input).

2-32. ELECTRICAL READOUT. A four-line binary-
coded-decimal output is available from each decimal
counter assembly. A voltage representing the state
of each binary is taken from the collector of each of
the plain-lettered transistors (A, B, C, and D). A
binary ""9" is represented by a relatively positive volt-
age on each line, and a binary "'0" is represented by
a relatively negative voltage on each line. Table 2-1
summarizes the ten allowable combinations which
represent the decimal digits 0" through "9". To
protect the binary circuit from being affected by the
load, each output line includes a 100K ohm series-
connected isolation resistor.

Table 2-1. Four-Line Code Truth Table

= N
Digit 4-Line Code, 7 = Jogative state

D c B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 1 0
5 0 1 1 1
6 1 1 0 0
7 1 1 0 1
8 1 1 1 0
9 1 1 1 1

2-33. DIGITAL DISPLAY. A display matrix, con-
sisting of eight neon input lamps and 18 photoconductive
elements is used to convert the binary-coded-repre-
sentation to a digital representation. The display
matrix is shown in the Decimal Counter schematics,
Figures 7-9, 7-11, and 7-14.

2-34. As indicated in the schematic diagrams, Fig-
ures 7-9, 7-11, and 7-14, the circuit to each nu-
meral in the display is brought through three series-
connected photocell elements. A characteristic of the
photocell element is that it is ahigh resistance element
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(several megohms)when dark and a relatively low re-
sistance element (less than 7000 ohms) when illumin-
ated. Thus when the three photocell elements which
constitute a circuit path are illuminated, resistance
drops to about 20,000 ohms and sufficient current can
flow to light the display digit. Illuminating elements
for the photocells are neon lamps, one of which is con-
nected in the collector circuit of each of the eight
transistors in the counting circuit; the lamp lights
when the transistor conducts., As explained in Para-
graph 2-30, a four-binary counting circuit has ten
states, ten combinations of conducting and nonconduct-
ing transistors, each combination corresponding to
one digit. Thus there is a pattern of lighted lamps
for each digit. Assigning a binary weight of 1 when
the plain-letter lamp (A, B, C, or D) lights, and a
weight of 0 when the bar 1amp (A., B, C, or D) lights,
the lamp pattern for any digit can be determmed from
Table 2-1, Figure 7-9 shows the counting circuit with
transistors D, C, B, A conducting. The lamps as-
sociated with these cn‘cmts illuminate the photocell
elements in the circuit to the digit 0 display.

2-35, The circuit sequence required to light a lamp
is discussed inthe following paragraphs. The sequence
discussed will have more meaning ifitis remembered
1) that a much higher voltageis requiredto fire a neon
lamp than to maintain illumination in the lamp (for the
lamps used in the Model 5245L, 70 volts for firing
and 55 volts for maintaining illumination), and 2) that
after application of the firing voltage the lamp cannot
fire immediately because of the time required for
ionization. Arrangement of the binary lamp circuit
used in the Model 5245L is indicated in Figure 2-8B.
As will be discussed later, diodes connected between
the lamps make it possible for the circuit to store a
previous count even though the binaries are switching
during the next counting period. In decimal counter
assemblies which do not have this storage feature,
the display changes with each step the binaries take
in setting up the circuit for a given digit. To clarify
certain aspects of the lamp circuit sequence, thelamp
circuit will first be discussed as thoughthere were no
diodes between the two lamps of a binary; this circuit
is shown in Figure 2-8A.

a. Lamp Circuit without Diodes.

(1) As indicated in Figure 2-8A-1, the lamp
associated with the conducting transistor is

RESET TO x B o
ZERO m—
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Figure 2-7. Typical Reset Operation in Four-Binary Decimal Counter Assembly
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Figure 2-8

A.WITHOUT STORAGE

I. RUNNING STATE WITH
TRANSISTOR A CONDUCT-
ING, LAMP A FIRED,
LAMP A EXTINGUISHED.

2. LAMPS CHANGE STATE,
LAMP A FIRED,LAMP A
EXTINGUISHED.
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390K

INSUFFICIENT
VOLTAGE TO_
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=130V

|. STORAGE

TRANSISTOR A CONDUCTING.
BUT LAMP A CANNOT FIRE:
LAMP A ON, TRANSISTOR A
NOT CONDUCTING.

-130V

B. WITH STORAGE

2. TRANSFER BEGINS

CONDITIONS DURING
INITIAL PERIOD OF
TRANSFER PULSE

3. TRANSFER COMPLETE

CONDITIONS DURING
FINAL PERIOD OF
TRANSFER PULSE

-130V -130V
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LAMP A ON UNTIL
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~55V 92v 55y
+
+1
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-8V +19v +19V
* TRANSFER PULSE +I9v NOTE: LAMP VOLTAGES,TYP: FIRES AT 70V AFTER IONIZATION DROP ACROSS
35 MILLISECONDS Ny LAMP STABILIZES AT APPROXIMATELY 55V.
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Figure 2-8. Lamp Control
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lighted, the lamp associated with the noncon-
ducting transistor is dark. Typically, volt-
ages will be as shown. Since the transistor
associated with the dark lamp is not conduct-
ing, no current is flowing in the circuit of the
dark lamp, and voltage across itis established
(a) by the circuit of the conducting lamp and
its transistor, and (b) by the voltage on the
collector of the non-conducting transistor.
This voltage is not high enough to fire the dark
lamp.

(2) When the binary shownin Figure 2-8A changes
state, the voltage onthe collector of transistor
A (now conducting) drops to -10 volts, while the
voltage on the collector of nonconducting
transistor A rises to +19 volts. Withtransis-
tor A turned off, current through lamp A de-
creases, and the voltage at the junction of the
two lamps rises. Since lamp A cannot fire until
ionized, voltage will continue to rise until the
70-volt firing level is reached; the junction will
reach approximately 73 volts during the ioni-
zation period. After the dark lamp fires, the
voltage across it stabilizes at about 55 volts,
and since the voltage across the otherlampis
now reduced to 38 volts, the other lamp
extinguishes.

(3) Circuit state after lamp A has fired is shown
in Figure 2-8A-2; it is the mirror image of
that shown in Figure 2-8A-1.

b. Lamp Circuit with Diodes. The steady, or
storage, state of the lamp circuit is indicated in
Figure 2-8B-1. The diodes are forward-biased,
effectively connecting the lamps inparallel and clamp-
ing them to approximately -1.5 volts. One lamp is
conducting, the other lamp is dark. Since both lamps
are clamped to -1.5 volts, regardless of the state of
the binary, there will never be sufficient voltage across
the dark light to fire it and it will remain dark until
1) the diodes are reverse-biased and 2) there is con-
duction through the transistor in whose collector cir-
cuit the lamp is connected.

(1) When the gate closes at the completion of the
counting period (see Paragraph 2-95) a -29
volt transfer pulse (see Paragraph 2-99) is
applied to the binary diodes, reverse-biasing
them. With the diodes reverse-biased, the
lamps are disconnected from each other, and
the circuit for each lamp is now completed
through its associated transistor.

(2) If the state of the binary is the same as
that at the end of the previous counting period,
the lamps ‘‘see’’ the voltages required to
maintain them without change. If, however,
the digit is such that the binary state is
changed, the lamps change state. With the
diodes reverse-biased, circuit action is the
same as that described in subparagraph a.
Condition of the circuit during the initial
period of the transfer pulse when voltage
across the dark lamp is increasing is indi-
cated in Figure 2-8B-2; circuit condition
after the lamp has fired is indicated in Fig-
ure 2-8B-3.
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c. Disabling the Storage. When the functionselector
is set to MANUAL or the STORAGE switchon the rear
panel is in the off position, the storage feature is
disabled. Circuit action is then described in sub-
paragraph a.

2-36. BASIC COUNTER FUNCTIONS.
2-37. GENERAL.

a. The basic counter circuits are arranged to pro-
vide several functional modes of operation. Each
arrangement includes a main AND gate with 1) a
signal input and 2) a control input, or gating signal.
Following the maingate is a cascaded series of decimal
counters which accumulate and display the total num-
ber of pulses which pass through the main gate. The
various modes of operation are discussed in Para-
graphs 2-36 through 2-41,

b. Circuit sequence in the various modes of opera-
tion is similar: pulses pass through the main gate to
the decimal counters for a predetermined time, are
counted and displayed. The difference between ar-
rangements is in 1) the source of the pulses counted,
and 2) the source of the gating signal which establishes
the length of time during which the main gate is open
to pass pulses to the decimal counters.

2-38. TOTALIZING. In the totalizing mode (see
Figure 2-9A), the gate flip-flop is controlled by the
FUNCTION switch when it is in the MANUAL START
or MANUAL STOP positions. The decimal counters
count the total number of input pulses applied while
the main gate is held open with the FUNCTION switch
in the MANUAL START position. Switching the FUNC-
TION switch to the MANUAL STOP position closes the
main gate and the number of pulses which came through
the main gate while it was open are displayed.

2-39. FREQUENCY MEASUREMENT. The circuit
arrangement shown in Figure 2-9B permits control of
the main gate by the counter time base. The gate is
opened for a controlled time, therefore the accumu-
lated count represents the number of input cycles or
pulses during this time. Controlled intervals are
from 10 seconds down to 1 microsecond in decade sub-
multiples, selectable with the front panel TIME BASE
switch, The decimal point is automatically positioned
and the readout is in kilohertz or megahertz with the
units in line with the digital display.

2-40., PERIOD MEASUREMENT. The arrangement
shown in Figure 2-9C provides the meansfor meas-
uring the period of the input signal. The period of a
signal is the time required for the completion of one
cycle; the counter displays the time in seconds, milli-
seconds or microseconds. The period measurement
is obtained by making the duration of the gating signal
equal to the period of the input signal, and counting a
train of pulses supplied by the counter time base. The
displayed count is the number of time-base pulses
which occur during one period of the input signal. For
multiple period measurements, Figure 2-9D, the
input signal is divided bythe selected decade factor so
that the gating signal is the selected multiple of one
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A. TOTALIZING
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INPUT SCHMITT SCHNITT
TRIGGER TRIGGER

Model 52451,

period. The decimal point is positioned to give the
readout in seconds, milliseconds or microseconds for
a single period of the input signal.

2-41, RATIO MEASUREMENT. As shown in Figure
2-9E, the frequency ratio of two inputs can be meas-
ured by a circuit arrangement similar tothat used for
period measurement. One input signal is applied to
the main gate while the gating signal is made equal to
the period (or decade multiple of the period) of the
other signal. The displayed count represents the num-
ber of cycles of one input which occur during the period
of one cycle (or decade multiple of one cycle) of the
other input.

2-42, STANDARD FREQUENCY OUTPUTS. Multi-
plier and decade divider circuits connected to the
internal 1MHz oscillator provide output frequencies
from 10MHz to 0.1 Hz (in decade steps) using the
arrangement shown in Figure 2-10.

2-43. SCALER OPERATION. An input can be scaled
by a factor from 10 to 109 (in decade steps) using the
arrangement shown in Figure 2-11. Note that the first
two divisions are done by the high-speed decimal
counters which in this case function as decade dividers.

2-44. TIME SEQUENCE.

2-45. GENERAL. Following a counter measurement
there are several operations which occur in a partic-
ular sequence. The pulses which control these oper-
ations and their time relation to eachother are shown
in Figure 2-12, The trailing edge of the gating pulse
(end of count) triggers the one-shot multivibrators
(Paragraph 2-19) which generate these pulses.

2-46. TRANSFER. The transfer multivibrator is
triggered at the end of the gating signal, and it pro-
duces a 35-millisecond pulse. The transfer pulse is
applied to the decimal counters to transfer the new
count to the display. During a measurement function
the count is stored in the storage binaries until the
transfer pulse allows the new count to be displayed.

> 00K START-STOP SIGNAL
] 0DAS —l

W, FREQ

TINE SCHMITT [—of CONTROL L of - poys

BASE TRIGGER

E. RATIO
LOWER PERIOD
FREQ —1 ANP SCHMITT
INPUT TRIGGER
START -STOP SIGNAL

HIGHER FREQ
FREQ—] ANP SCHMITT . N
INPUT TRIGGER

X0 [10MC
NULT
ouTRUT
I 056 INC WIAT ) "5
0S¢ TRIGER SWICH ——

‘—- DDA'S ——T

100KC TO 0.1CPS

Figure 2-9. Basic Counter Functions
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50 MC
DCA
OUTPUT
QUTPUT
INPUT__ | AMP FREQ 086 - S
Al9 TRIGGER TRIGGER DOA'S SWA%CH
oo |
DCA
Figure 2-11. Scaler Operation

2-47. SAMPLE RATE. The sample-rate multivib-
rator is triggered at the leading edge of the transfer
pulse; it produces a pulse which may be varied from
55 milliseconds to 5 seconds with the front panel
SAMPLE RATE control. The trailing edge of the
sample rate pulse isdifferentiated tooperatethe reset
amplifier. The reset pulse resets the decimal coun-
ters and low-frequency decade dividers.

2-48. HOLDOFF. The holdoff multivibrator pro-
duces an output pulse which starts at the leading edge
of the sample rate pulse and lasts until 55 milliseconds
after the end of the sample-rate pulse. The holdoff
pulse disables the gate flip-flop to prevent retrigger-
ing until the sample rate multivibrator timing capac-
itor has completed recharging. A sync pulse from the
gate control circuit (collector of Q1 through C10 or
when in TIME INTERVAL from the start line through
CRT and C11) gives the holdoff pulse a precise length

GATE FF

TRANSFER MV

L
il

VARIABLE !

SAMPLE RATE MV [+-55MS TO 5SEC

L i

HOLDOFF MV

RESET

i-

|
)
]
i
1
]
[}

GATE LIGHT

I
|
!
} SEC DDA OUTPUT |

-1 SEC |e - 80MS fe-

SET COUNTER CONTROLS TO:
FREQUENCY, | SEC GATE, MAX. SAMPLE RATE

Figure 2-12. Time Sequence
02349-1
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and prevents the gate flip-flop from being triggered
prematurely. During the slight delay between the end
of the gating pulse and the start of the holdoff pulse,
the gate flip-flop is disabled by an inhibit signal from
the transfer multivibrator.

2-49. OVERALL COUNTER OPERATION.

2-50.. The entire counter is shown in a logic block
diagram in Figure 2-13. The front-panel FUNCTION
switch applies a control voltage to selected AND gates
in the function control assembly (A21) to arrange
circuits for each counter function (see tabulation in
Figure 7-2). The front-panel TIME BASE switch
arranges the decade dividers (A28-A34) into two
groups using gate circuits in the time-base control
assembly (A35); the first group produces decade
division of the oscillator (A26) output, and the second
group produces decade division of the counter input
during multiplied period measurements. For details
of inter-connections between circuit modules (assem-
blies) refer to the overall diagram Figure 7-2.

2-51. INPUT SWITCH ASSEMBLY Al.

2-52. The input switch assembly, designated SENSI-
TIVITY (VOLTS RMS) on front panel, is a five-position
switch (CHECK, 10, 1, .1, and PLUG-IN). Refer to
the schematic diagram, Figure 7-3, for circuit de-
tails. Switch functions are listed below.

a. Provides three attenuation steps (X1, X10, X100)
for signal applied to the SIGNAL INPUT connector.
The attenuator output is connected to the input ampli-
fier A19.

b. Connects output of plug-in unit to input ampli-
fier A19 when switched to PLUG-IN position.

¢. Produces gate controls 1, 2, 3, 5, 6, and 27 by
combining switched -15 volts from A3 (FUNCTION
switch); distinguishes between CHECK and not-CHECK
positions.

d. Combines switched -15 volts from A3 to contri-
bute to generation of gate controls 4, 21, 22, 23, 24,
25, 26, 27, 28, and 29; distinguishes between CHECK
and not-CHECK positions. Switching for these gate
controls is finished in A2 (TIME BASE switch).
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e. Switches +170 volts as first step in generating
lamp control voltages (distinguishes between CHECK
and not-CHECK positions). Further switching is done
by A3, final switching by A2,

2-53, The level control designated -LEVEL+ on the
front panel adjusts the dc input trigger level from
-0.3 volts dc to +0.3 volts de. Refer to schematic
diagram Figure 7-3 and 7-4 for circuit details,
This control allows the trigger level for input signals
to be adjusted above or below ground potential, The
level control range is increased to +3 volts dc when
the input sensitivity switch is set at 1 volt rms, and
is increased to +30volts dc for the 10 volt rms setting.
The maximum counterclockwise position (PRESET)
closes a switch which automatically sets the trigger
level at ground potential for all attenuator positions,

2-54. TIME-BASE SWITCH ASSEMBLY A2,

2-55. The time-base switch assembly (designated
TIME-BASE on front panel) is a 10-position switch
(EXT, 10s, 1s, . 1s, 10ms, 1ms, . 1ms, 10us, 1us, . 1us).
Refer to the schematic diagram, Figure 7-4, for cir-
cuit details. Switch functions are listed below.

a. Produces gate controls 4, 21, 22, 23, 24, 25, 26,
27, 28, and 29 using switched -15 volts from Al
(SENSITIVITY switch).

b. Produces all decimal point control voltages using
switched +170 volts from A3 (FUNCTION switch).
Decimal point control voltages are connected to appro-
priate input terminals on decimal point assembly A8.

¢. Produces all measurement units control voltages
using switched +170volts from A3. Measurement unit
control voltages are connected to appropriate input
terminals on measurement units assembly A9.

d. Generates reset pulses by momentarily supplying
-15 volts while switch is between detent positions. This

. resets all counter circuits if time-base selection is

changed during a measurement operation., Reset out-
put is connected to manual reset input of sampling
control assembly (pin 9 of A23).

e. Connects time-base selected frequency from A21
(function control assembly)to EXT connector on front
panel when switch is not in EXT position. Disconnects
selected frequency from EXT connector when switch
is in EXT position,

2-56. FUNCTION SWITCH ASSEMBLY A3.

2-57. The function switch assembly (designated
FUNCTION on the front panel) is a 10-position switch
(MANUAL STOP; MANUAL START; FREQUENCY;
PERIOD AVERAGE for 1, 10, 100, 1K, 10K, and 100K
periods; and REMOTE OR TIME INT). Refer to the
schematic diagram, Figure 7-5, for circuit details.
Switch functions are listed below.

02349-1
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a. Produces gate controls 7 through 13 by switch-
ing ~-15 volts from power supply.

b. Contributes to generation of gate controls 1 thru
6 and 21 thru 29.

c. Contributes to generation of decimal point and
measurement units controls from switched +170 volts
from Al (SENSITIVITY switch).

d. Produces start and stopinput voltages (~15 volts)
to gate flip-flop in the gate control assembly (pins 13
and 14 of A23) when switched to MANUAL START and
MANUAL STOP.

e. Shorts sample-rate trigger pulse to ground at
pin4 of A23 when switched to either MANUAL START
or MANUAL STOP. This inhibits operation of the
sample rate and holdoff multivibrators, thereby pre-
venting the reset amplifier from operating in MANUAL
functions. This arrangement allows the accumulation
of counts in the DCA's over several gate openings
during MANUAL operation, Reset is still possible
in the MANUAL function by use of the RESET push
button on the front panel.

f. Opens thetransfer-pulse line between the STOR-
AGE switchon the rear panel and the decimal counters
when switched to either MANUAL START or MANUAL
STOP. This prevents display storage operation.

g. Opens inhibit-signal line between the DIGITAL
RECORDER connector on the rear panel and pin 12
of A23 when switched to either MANUAL START or
MANUAL STOP. This prevents undesired triggering
of the holdoff multivibrator which could inhibit the
gate flip-flop.

h. Generates reset pulses by momentarily supply-
ing -15 volts while switch is between detent positions.
This resets all counter circuits if function selection
is changed during a measurement operation. Reset
output is connected to manual reset input of sampling
control assembly (pin 9 of A23).

2-58. MODE SWITCH ASSEMBLY A4,

2-59. The mode switch assembly (designated MODE

on rear panel) is a three-position switch (EXT STD

FREQ 1 MHz, INT STD FREQ, SCALER). Refer to

the schematic diagram, Figure 7-6, for circuit de-
tails. Switch functions are listed below:

a. Connects external 1-MHz standard to trigger-
circuit of the oscillator assembly (A26) when in EXT
STD FREQ 1 MHz position.

b. Connects output of internal oscillator to trigger-
circuit of oscillator assemblywhen in INT STD FREQ
position,
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c. With A5, connects output of first or second deci-
mal counter (A16 or A17)to trigger-circuit of oscilla-
tor assembly when in SCALER position.

d. Provides AC ground through bypass capacitor
for signals not selected as input for trigger-circuit
of oscillator assembly.

2-60. OUTPUT SWITCH ASSEMBLY A5,

2-61. The output switch assembly (designated OUT-
PUT on rear panel) includes an amplifier stage and a
nine-position switch (.1 Hz thru 10 MHz and 109 thru
10 in decade steps). Circuit details are shown in the
schematic diagram, Figure 7-6. Switch functions
are listed below:

a. Provides standard frequency signals at OUTPUT
connector from counter time base if MODE switch is
not set to SCALER position. Normally provides all
frequencies from .1Hz to 10 MHz in decade steps but
frequencies of 100 Hz and below are interrupted when
counter is reset, and availability of frequencies of
1 kHz and below depends on setting of FUNCTION
switch.

b. Provides scaling of input signals byfactor of 10
to 109 (in decade steps) at the OUTPUT connector
when MODE switch is set to SCALER and FUNCTION
switch is set to MANUAL START.

c. Amplifies selected output for all selections (ex-
cept standard frequencies of 1 MHz and 10 MHz and
scaler ratioof 10and 100; amplifier isdisabled by +13
volt bias supplied when these outputs are selected).

2-62. POWER SUPPLY: RECTIFIER ASSEMBLY A6;
REGULATOR ASSEMBLY AT.

2-63. GENERAL, Several supplies are included in
the 5245L. Their characteristics are tabulated in
Table 2-2.

Note

In the following discussion complete refer-
ence designations are used toidentify compo-
nents. This is to prevent confusion between
reference designations of power-supply com-
ponents located on the chassis and components
located on the rectifier assembly (A6) and
regulator assembly (A7). For example, '"R1"
would refer to a component located on the
chassis, while "ATR1'" would refer to a com-
ponent located on the regulator assembly.
Complete designations are used when con-
fusion might exist between chassis compo-
nents and circuit-board components.

2-14
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Table 2-2. Power Supplies

Supply Regulated Remarks
-15 v Yes Series reg
+13 v Yes Series reg
+20 v Yes Series reg
-130 v No =150 v ref to +20 v
+170 v No +150 v ref to +20 v

2-64. PRIMARY POWER. As shown in Figure 7-7
either 115- or 230- volt AC power is connected through
an LC filter (C5A, C5B, L1, L2), fuse F1 and front-
panel power switch S3B (part of SAMPLE RATE con-
trol) to the primary of power transformer T1 and T2.
Moving slide switch S4 on the rear panel to the left
exposes ''115" and connects the primaries in parallel
for 115-volt operation. Moving the slide switch to the
right exposes '"230" and connects the primaries in
series for 230-volt operation. Transformer T1 sup-
plies power for continuous operation of the crystal-
oven-heater control circuits; note that turning off the
counter does not turn off the power to the crystal oven.
Fan motor Bl is connected across a single primary
winding; T2 functions as an autotransformer to supply
115-volts to Bl when the instrument is connected for
230-volt operation.

2-65. MINUS 15-VOLT SUPPLY. The regulated -15
volt supply consists of a full-wave rectifier (A6CR1
through A6CR4) whose output is smoothed by filter
L3-C6, regulated by Q2, and further filtered by A7C2.
The ATR4, ATR5, ATR6 divider supplies a sample of
the regulated output to A7Q2 which amplifies and
inverts variations in the sample. The ATQ2 output
controls driver A7Ql which in turn controls regulator
Q2. Potentiometer ATR5 permits adjustment of the
regulated output voltage by providing a means of ad-
justing ATQ2 bias.

2-66. REGULATOR OPERATION., Operation may
be traced as follows: Suppose the output voltage tends
to shift toward -14 volts. This causes the voltage at
the A7Q2 base to go in a positive direction resulting
in a decrease of conduction and a negative swing in
ATQ2 collector voltage; driver A7Ql1 increases con-
duction (A7Ql emitter and Q2 base voltage go negative);
regulator Q2 increases conduction and returns the
output voltage to -15 volts.

2-67. OTHER REGULATOR COMPONENTS. Break-
down diode ATCRI1 provides a 6.8-volt reference to
the emitter of ATQ2. The ATR1-A7TC1 network pro-
vides phase correction for stability during transients.

2-68. -130 VOLT AND +170 VOLT SUPPLIES. Two
conventional full-wave rectifiers supply unregulated
+170 volts and -130 volts. Each rectifier circuit pro-
vides a 150-volt output (filtered by C7 and C8), but
the circuits are referenced to +20 volts so the actual
output voltages (relative to ground) are +170 volts and
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-130volts. Note that the -130volt supply is the source
for shunt regulator ATCR2 which provides -56 volts
to the -15 volt regulator circuit.

2-69. +13-VOLT AND +20-VOLT SUPPLIES. The
+13-volt supply (Q3, A7Q3, and ATQ4; see schematic
Figure 7-7) is similar to the -15 volt supply des-
cribed in Paragraph 2-65. The only significant dif-
ference is that the negative leg is grounded while the
positive leg provides the regulated output. The +20
volt supply is obtained by adding a 7 volt source to the
+13 volt supply. The 7T volt regulator consists of Q4
and A7Q5, both acting as emitter followers. A 7 volt
zener diode and a bias adjustment circuit provide the
reference voltage for this supply.

2-70. DECIMAL POINT ASSEMBLY AS8.

2-71. INPUT. The decimal point assembly holds
eight neon lamps which are located to the left of each
digital display tube on the front panel. Lamps are
designated 0 through 7 from right toleft as seen look-
ing at the front panel. The decimal point control signal
consists of +170 volts applied tothe desired lamp input.
Control is supplied either from the TIME BASE switch
or the lower REMOTE CONTROL connector on the
rear panel.

2-T72. OUTPUT. A group of OR gates converts the
decimal point control signal from decimal form to
binary-coded decimal (BCD) form which is supplied
to the DIGITAL RECORDER connector on the rear
panel. As an example, suppose decimal point 5 is
lighted; a positive signal passes the OR gates and
limiters to the A, B, and C output lines, thus pro-
viding a 0111 (in the order DCBA) output to the
DIGITAL RECORDER connector. For circuit details
refer to the schematic diagram, Figure 7-8.

2-73. MEASUREMENT UNITS ASSEMBLY A9.

2-T74. INPUT. The measurement units assembly
holds six neon lamps which are located on the front
panel at the right end of the counter display. Lamps
aredesignated MC, KC, SEC, mS, S, and *(asterisk).
As with the decimal point assembly, the measurement
units control signal consists of +170 volts applied to
the desired lamp input. Control is supplied either
from the TIME-BASE switch or the lower REMOTE
CONTROL connector on the rear panel.

2-75. OUTPUT. A group of OR gates converts the
measurement units control signal from decimal form
to BCD form, just as is done in the decimal point as-
sembly. The digitwhich is printed for each measure-
ment unit is given in a table along with the schematic
diagram, Figure 7-8. Print wheels are available for
Hewlett-Packard recorders sothat the correct meas-
urement units symbol can be printed directly.

2-76. LOW FREQUENCY DECIMAL COUNTER
ASSEMBLY A10-Ai4.

2-T7. The low-frequency decimal counter is shown
in Figure 2-14A. Note the inclusion of clipper diodes
CR9 through CR13 which permit only positive pulses
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to be delivered to the input base of each transistor.
Operation of basic circuits is discussed in the Para-
graphs listed in Table 2-3. Circuit details are given
in the schematic diagram, Figure 7-9.

Table 2-3. Basic Operation Summary of
Four-Binary Counter

Area Paragraph Reference

Binary circuits and 2-25 through 2-29

counting logic

Resetting 2-30
Electrical readout 2-32
Digital display 2-33 through 2-35
Decimal point 2-70
Clipper diodes 2-8

2-78. 5 MHz DECIMAL COUNTER
ASSEMBLY A15, Al6,

2-79. The5MHz decimal counter operates in a man-
ner similar to the low frequency counter described in
Paragraph 2-76. The circuits have been modified by
the use of: a) high frequency transistors; b) reduced
time constants inthe interstage coupling network; and
c) steering diodes. The input circuit to binary A in-
cludes steering diodes CR9, CR10, CR20, and CR21,
These diodes gate the input pulse so that it is applied
only tothe conducting transistor. For example, if the
binary is in the "1" state (Q1 cut off, Q2 conducting),
CRY9 is reversed biased by approximately 30 volts
while CR10 is slightly forward biased. The next input
pulseistherefore steered tothebase of the conducting
transistor Q2. (See Figure 7-11.)

2-80. 50 MHzDECIMAL COUNTER ASSEMBLY A17.

2-81. GENERAL. The 50 MHz decimal counter as-
sembly is shown in Figure 2-16. Operation of basic
circuits isdiscussed inthe Paragraphs listed in Table
2-3. Circuit details are given in the schematic dia-
gram, Figure 7-13.

2-82. GATED INPUT. Five AND gates route the in-
put signal tothe propertransistor base for each count:
feedback is not used. Each of these gates is labeled
to indicate the results of an input pulse passed by that
gate For example, the first input pulse is passed by
gate A (diode gate A is forward biased by the negative
collector voltage of transistor A). This negative pulse
turns off transistor A which turns on transistor A.
In the same way gate A passes the second pulse turn-
ing on transistor A. On counts 2, 4, 6, 8, and 0 (10)
the input pulse passed by gate A is amplified and ap-
plied to the inputs of gates B, B, and C. Gate B con-
ducts whenboth an input pulse is present and transistor
B is not conducting (this occurs on counts 2 and 8).
Gate B conducts when both an input pulse is present

and transistors B and C are both turned off (this
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Figure 2-14
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occurs on counts 6 and 0). Gate C conducts when an

input pulse is present and transistors B and C are
both turned off (count 4).

2-83. OUTPUT. The common emitter amplifier in-
verts the output and provides the voltage gain nec-
essary to drive the 5 MHz counter assembly.

2-84. 50 MHZ READOUT ASSEMBLY A18.

2-85. GENERAL. The 50 MHz readout assembly (A18)
receives the binary-coded decimal output from the
50 MHz decimal counter A1l7; it provides both front-
panel digital display and amplified binary-coded-
decimal signals. Circuit details are shown in the
schematic diagram, Figure 7-14.

2-86. AMPLIFIERS. Transistors Q1 through Q8 are
arranged in four pairs (amplifiers A, B, D, and C).
Each amplifier pair controls a pair of neon lamps in
the display matrix (for detailed discussion of digital
display see Paragraphs 2-33 through 2-35.

2-87. AMPLIFIER OPERATION. As an example of
amplifier operation, suppose that the A input became
relatively negative, equivalent to binary '"0", conduc-
tion through Q1 would decrease, resulting in a rela-
tively negative voltage at the Q1 emitter and a rela-
tively positive voltage at the Q1 collector, thus per-
mitting the A neon lamp to light; the output of Q1,
coupled to Q2 by way of emitter resistor R22 and
voltage divider R20-R21, results in conduction of Q2,

Model 5245L

the Q2 collector voltage therefore becomes relatively
negative, representing binary 0", and is supplied as
the A output. Operation is reversed upon receipt of
a relatively positive input (binary ''1'") and results in
lighting of the A neon lamp and supplying a relatively
positive A output, representing binary '""1''. The B
amplifier (Q3-Q4), the D amplifier (Q5-Q6), and the
C amplifier (Q7-Q8) operate in a similar manner.

2-88. INPUT AMPLIFIER ASSEMBLY A19-A20,

2-89. Diodes CR2, CR6, CR4, and CRY together with
current source resistors R25 and R26 provides two
low voltage sources that function together with limiting
diodes CR1and CR3 to provide protection while main-
taining 1 megohm input resistance up to 2.8 volts
peak-to-peak (same voltage as the 4 on diodes). Since
the input resistance of the limiting diodes in parallel
with the temperature matched field effect transistor
(FET) pair is much greater than 1 megohm, the input
resistance is determined by the resistors in the
attenuator A1,

2-90. The LEVEL control supplies a voltage to the
second input without a gain change. Transistors Q2A
and Q3 are a standard feedback pair used in differ-
ential operation with feedback pair Q2B and Q4. The
feedback provides small loading onthe source follow-
ers, wide bandwidth, and stable gain, The second
differential pair provides gain with temperature sta-
bility and is a current sourceto drive the twisted pair
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cable leading to the trigger on the function control
assembly A21. The loaded twisted cable optimizes
voltage gain, minimizes capacity effects, and isolates
signal ground current. See Figure 7-17 for circuit
details.

2-91. FUNCTION CONTROL ASSEMBLY A21.

2-92. GENERAL. The function control assembly,
Figure 2-17, switches the counter logic circuits to
perform the various counting functions. The signal
which is counted by the decimal counting assemblies
is switched tothe high frequency trigger by one of the
input gates; 1, 2, 4, or 6. The resulting pulses are
gated by the main gate and thendrive the 50 MHz DCA,
A17. The signal to control the main gate is switched
to the period trigger by input gates 3 or 5. The re-
sulting pulses either drivethe gate control assembly,
A22 directly through gate 12 or are divided by the
decade divider assemblies and then drive the gate
control through gate 13.

2-93. SIGNAL FLOW. The following outline gives
signal flow for each measurement function. In each
case the control signal to the main gate is on during
counting.

a. MANUAL. The input signal from Al9 passes
through gate 2, amplifier Q1, high frequency trigger
Q3-Q4, pulse amplifier Q9, main gate Q10-Q11, and
pulse amplifier Q13 to the gated signal output.

b. MANUAL CHECK. Same as MANUAL except
gate 2 is off and gate 1 is on so that the selected fre-

Section II
Paragraphs 2-91 to 2-93

quency from decade dividers passes through to gated
signal output.

c. FREQUENCY. Input signal path same as for
MANUAL. Selected frequency passes through gate 3,
emitter follower Q2, period trigger Q5-Q6, and gate
12 to the gate triggering output.

d. FREQUENCY CHECK. Same asfor FREQUENCY
except gate 2 is off and gate 6 is on so that a 10 MHz
signal passes to gated signal output.

e. PERIOD. Selected frequency from the time base
control assembly A35 passes through gate 1, Q1, trig-
ger Q3-Q4, Q9, main gate Q10-Q11, and Q13 to the
gated signal output. The input signal from Q19 passes
through gate 5, Q9, period trigger Q10-Q11, and gate
12 to the gate triggering outputs.

f. PERIOD CHECK. Same as PERIOD except that
gate 5 is off and gate 3 is on so that the selected fre-
quency (always 100 kHz for PERIOD CHECK) from the
time base control assembly A35 passes to the gate
triggering output.

g. MULTI-PERIOD. Same as PERIOD except that
gate 12 is off and gate 13 is on. The output of the
period trigger Q5-Q6 is divided by the chainof decade
dividers. The output of the proper divider drives the
multi-period trigger Q7-Q8, and passes through gate
13 to the gate triggering output.

h. MULTI-PERIOD CHECK. Same as MULTI-
PERIOD except that gate 5 is off and gate 3 is on so
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Figure 2-17. Function Control Block Diagram
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that the selected frequency (always 100 kHz) from the
time base control assembly A35 becomes the driving
signal for the second group of decade dividers.

2-94, CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-18, for circuit details. The basic
AND gate description given in Paragraph 2-6 applies
to the gate circuits, but note that gates 1 through 6
consist of two diodes. The gates are turned on (sig-
nal passes) when -15 volts is applied to the control
input to forward-bias the diodes; the gates are turned
off (signal blocked) when the -15 volts is removed so
that the fixed bias supply (from +13 volts) reverse-
biases the diodes. The main gate, Q10-Q11, is open
when the gating signal amplifier A12 is off, allowing
the pulses from amplifier Q9 to switch the current
flowing through Q10 to Q11 and to the output pulse
amplifier Q13. The main gate is closed when Q12 is
conducting which turns off transistors Q10 and Q11.
Thus the pulses from Q9 are not allowed to drive the
output pulse amplifier Q13.

2-95, GATE CONTROL ASSEMBLY A22,

2-96. GENERAL. The main function of the gate con-
trol assembly is to generate the gating signal (which
controls the main gate in A21) and the sampling trig-
ger (which starts the sample-rate multivibrator in
A23). Refer tothe block diagram, Figure 2-18, during
the following discussion.

Model 5245L

2-97, SIGNAL FLOW. The gate flip-flop (Q4-Q5) is
normally held in its off state (in this state, it holds
the main gate closed, preventing counting) by the hold-
off signal from A23 which is applied through Q6. The
first gate triggering pulse which occurs after the end
of the holdoff pulse is amplified by Q1 and steering
amplifier Q2 and operates the gate flip-flop to its on
state. The next gate triggering pulse turns the gate
flip-flop off through Q1 and Q3. (In MANUAL opera-
tion ~15volts is applied as a start or stop signal thru
CR1 or CR2 to turn the gate flip-flop on or off.) The
gate flip-flop output (positive pulse)is amplified with-
out inversion by split-load amplifier Q7and passed on
to A21 as the gating pulse. The trailing edge of the
inverted output from Q7 triggers the transfer one-shot
multivibrator (Q8-Q9)which produces a 30-millisecond
output pulse; the negative pulse output is supplied di-
rectly from the multivibrator as the print command
pulse (negative transition tells digital recorder to
accept BCD information from counter); the positive
pulse output from the multivibrator is a)immediately
fed back to the gate flip-flop as a hold-off signal thru
Q6 to prevent retriggering of the gate flip-flop until
the regular holdoff signal from A23 is generated about
a microsecond later, b)delivered to A23 for amplifi-
cation as the transfer pulse, and c) amplified and in-
verted by Q10. The Q10 output is delivered to A23
as the sampling trigger pulse. (In MANUAL operation
the sampling trigger output is shorted to ground by
the FUNCTION switch). The negative pulse outputs
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4 DA 6 TRANSFER
QeE e STEERING GATES A = PULSE
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of both the gate flip-flop and amplifier Q10 are com-
bined, then amplified by A1l to drive the front-panel
GATE lamp; the GATE lamp is therefore on during
the gating signal plus 30 milliseconds; this ensures
a visible flash from the lamp even for very short gates.

2-98. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-19, for circuit details. All cir-
cuits are conventional; flip-flop operation is described
in Paragraphs 2-15 and 2-16, and one-shot multi-
vibrator operation is described in Paragraphs 2-19
thru 2-22. The steering amplifiers (Q2 and Q3) are
common-base amplifiers; one amplifier (whose col-
lector is connected to the collector of the conducting
flip-flop transistor) cannot operate because of low
collector voltage; the other amplifier (whose collec-
tor is connected to the collector of the cut-off flip-flop
transistor) amplifies the gate triggering pulse and
supplies it to the receptive flip-flop transistor.

2-99. SAMPLING CONTROL ASSEMBLY A23.

2-100. GENERAL. During normal operation, the
sampling control assembly receivesthe positive trans-
fer pulse and the sampling trigger pulse from A22;
its outputs are a) the amplified and inverted transfer
pulse, b) reset pulses for the decimal counters and
decade dividers, and c) the holdoff signal which pre-
vents retriggering of the gate flip-flop in A22. Refer
to the block diagram, Figure 2-19, during the fol-
lowing explanation.

02349-1
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2-101, TRANSFER PULSE. The positive transfer
pulse is amplified without inversion by Q1, then amp-
lified and inverted by Q2. During manual reset (RE-
SET pushbutton pressed or FUNCTION or TIME-BASE
switches operated) -15 volts is amplified and inverted
by Q1, then amplified and inverted by Q2 to produce
a manually generated equivalent of the transfer pulse.
Action of other circuits resets all decimal counters
to zerobeforethe reset contacts open;then the voltage
on the transfer pulse line transfers the zero count to
the front-panel numerical display.

2-102. RESET. The negative transition of the samp-
ling trigger pulse from A22 normally triggers the
sample-rate one-shot multivibrator and starts opera-
tion of all sample-rate control circuits. Multivibrator
feedback is through quick-recovery amplifier QT,
capacitor C4, and emitter follower Q5. The sample-
rate output pulse duration is controlled by the SAMPLE
RATE potentiometer and is variable between 55 milli-
seconds and 5 seconds. When the SAMPLE-RATE
control is operated to the HOLD position (completely
clockwise), the multivibrator provides a continuous
output. An amplified output is taken from Q7, differ-
entiated (leading edge is selected), amplified by Q8,
and supplied asthe DCAreset pulse and the DDA reset
pulse. If manual reset occurs during the sample-rate
multivibrator cycle, the multivibrator is quickly re-
turned toits quiescent state as a result of the -15 volt
input through CR3.

2-21
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2-103, HOLDOFF. A secondoutput from the sample-
rate multivibrator is amplified by Q10 to drive the
holdoff one-shot multivibrator (Q11-Q12). The holdoff
multivibrator output consists of a positive pulse which
normally begins about 1 microsecond after the end of
the gating signal and ends 55 milliseconds after the
end of the sample-rate pulse. A holdoff pulse is also
generated as a result of manual reset (-15 volts from
manual reset line through CR6 and Q9 to Q11-Q12) so
that counting cannot start until after reset switching
transients have ended.

2-104, CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-20, for circuit details. Inhibit
amplifier Q3 is in series with the Q4 collector; inhibi-
tion of the sample-rate multivibrator occurs whenQ3
is cut off by a positive inhibit signal (whicheffectively
disconnects the Q4 collector). At the end of the multi-
vibrator cycle, recovery amplifier Q7 conducts heavily
to discharge C4 rapidly in preparation for the next
cycle. RefertoParagraphs 2-19 thru 2-22 for a basic
one-shot multivibrator discussion.

2-105. OSCILLATOR AND OVEN A24, A25, A26,

2-106. GENERAL. Crystal oven assembly A24, oven
control assembly A25, and the first portion of oscil-
lator assembly A26 provide anextremely stable 1 MHgz
signal. The second portion of A26 amplifies and shapes
either the internally generated 1 MHz, an externally
supplied 1 MHz, or, for scaler operation, the output
of the decimal counter A17 or A16. Refer tothe sche-
matic diagram, Figure 7-21, during the following
explanation,

2-107. CRYSTAL OVEN ASSEMBLY A24. The crys-
tal oven assembly is a thermally insulated chamber
which contains a heating element, a temperature
sensing circuit, and a 1 MHz piezo-electric crystal.

2-108. OVEN CONTROL ASSEMBLY A25. The oven
control assembly includes oscillator A25Q1 which pro-
duces a 3kHz output whose amplitude is controlled by
the temperature-sensing element in the oven. The
oscillator output is amplified by A25Q2, detected to
produce a DC level whose amplitude is inversely pro-
portional to oven temperature. The DC level is amp-
lified and applied to the heating element in the oven.
The oven control assembly contains its own power
supply which operates continuously whenever power
is connected to the counter.

2-109. OSCILLATOR ASSEMBLY A26. The oscilla-
tor assembly includes the Q1 oscillator circuit which
is connectedtothe 1 MHz crystal in A24. The 1 MHz
oscillator output is amplified by A26Q2, A26Q3, and
A26Q4. A portion of the A26Q4 output is detected and
applied to A26Q1 as AGC so that power dissipation in
the crystal can be held at a constant low value. An-
other portion of the A26Q4 output is supplied to the
rear panel MODE switch where it usually is switched
through to amplifier A26Q5 and trigger A26Q6-A26Q7.
Outputs of 1 MHz are taken from both A26Q5 and A26Q6-
A26Q17.

2-22

Model 5245L

2-110. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-21, for circuit details. The oscil-
lator A25Ql1 is controlled by the Wien bridge in A24,
Positive feedback from the A25Q2 emitter through
A24R1-A24C6 to the A25Ql emitter maintains oscil-
lation at the frequency of maximum feedback, which
occurs at that frequency for which the A24R1-A24C6
phase shift equals the A24R2-A23C7 phase shift (about
3kHz). Degenerative feedback is provided from the
A25Q2 emitter and the A24RT1-A24R3-A24R4 divider
to the A25Q1 base; an increase in oven temperature
lowers the resistance of RT1, thus increasing degen-
erative feedback and lowering oscillator output; like-
wise, a temperature decrease results in increased
degenerative feedback to produce increased oscillator
output. The detector is a voltage doubler circuit;
A25C2 charges fully through the negative half cycle,
and then discharges through A25CR2 in series with
the driving source during the positive half cycle.
Capacitor A25C4 between the collector and base of
A25Q4 dampens sudden DC voltage swings and filters
any AC component from the detected signal. The
A26Q1 oscillator is a modified Pierce oscillator; its
base is maintained at a DC level from the A26R1-
A26R2 junction; AGC current is supplied to its emit-
ter from the A26CR1-A26CR2 detector (voltage
doubler) which is referenced to the A26R1-A26R2
junction. Limiter A26CR5 holds signal extremities
to within about 0.6 volt of ground potential (see Para-
graph 2-8). Operation of the trigger circuit (A26Q6-

A26QT) is discussed in detail in Paragraphs 2-18.

2-111. MULTIPLIER ASSEMBLY A27.

2-112. The1 to 10 MHz multiplier assembly consists
of X2 multiplier Q1, X5 multiplier Q2 and amplifier
Q3. Circuit details are shown in the schematic dia-
gram, Figure 7-22. Divider R4-R5 and emitter
resistor R6 provide optimum DC bias toQ1 for effic-
ient frequency doubling; likewise, divider R8-R9 and
emitter resistor R10 provide optimum DC bias to Q2
for efficient fifth-harmonic generation. The inter-
stage coupling transformers (L1-L2, L3-L4, and L5-
L6) include capacitive dividers in their secondary
circuits (C8-C9, C13-C14, and C19-C20) for inter-
stage impedance matching.

2-113, 5-MHz DECADE DIVIDER ASSEMBLY A28.

2-114. The 5 MHz decade divider assembly reduces
the frequency of its input by a factor of ten (normally
1 MHz to 100kHz). Basic operation is identical to that
described for the 5 MHz decimal counter (Paragraphs
2-176 through 2-79), except that there is no displayed
count. Refer to the schematic diagram, Figure 7-23,
for circuit details.

2-115. LOW-FREQUENCY DECADE DIVIDER
ASSEMBLY A29-A34.

2-116. A block diagram of a typical decade divider
is shown in Figure 2-14B. A decade divider is an
arrangement of four cascaded binaries (flip-flop) so
that for every ten input pulses there is one output
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pulse. Consequently, when a frequency is applied to
the input of the decade divider, the first binary divides
it by two (since the first pulse switches the binary to
the opposite state and a second pulse is required to
return it to its original state) and again by two in the
second binary (making a total division by four) and
S0 on, with an expected total division of sixteen at the
output of the fourth binary. The desired division by
ten is obtained by a feed-ahead pulse to the fourth bi-
nary and feedback pulses to the second and third bi-
naries. Therefore, after the eighth input pulse is
received the binaries will be in a state as if they had
counted fourteen pulses. Then, when the ninth and
tenthpulses are received the desired final output pulse
is produced. Operation is similar to that described
for the decimal counters discussed in Paragraphs 2-76
and 2-77 except that there is no display array con-
nected to the binaries. Note that A31 throughA34 are
supplied with a reset input sothat onlya certain num-
ber of input pulsestothe decade dividers are necessary
after reset before an output is produced. Refer tothe
schematic diagram Figure 7-24, for circuit details.

2-117. TIME-BASE CONTROL ASSEMBLY A35.

2-118. GENERAL. The purpose of the time-base
control is to a) lower the output impedance of the 10
MHz signal from multiplier A27; b) select a frequency
between 0.1 Hzand 10 MHz as controlled by the TIME
BASE switch, and c¢) provide a multiplied period sig-
nal when the FUNCTION switch selection is between
10 and 100K PERIOD AVERAGE. Inhibit gates 7 thru
11 (CR8, CR11, CR14, CR17, and CR20) are normally
open; a control voltage to turn one of these gates off
is applied only for multiplied period measurement.
Multi-period gates 7 thru 11 (CR9, CR12, CR15, CR18,
and CR21) are normally closed; one only is opened for
multiplied period measurements, Selected frequency
gates 21 thru 28 are controlled by the TIME-BASE
switch.

2-119. SELECTED FREQUENCY CONTROL. For all
operating functions except PERIOD AVERAGE CHECK,
gates 21 thru29 are onfor the TIME BASE selections
listed in Table 2-4. For example, if the TIME BASE
switch is set to 1 ms, the control voltage is applied to
gate 25, turning it on and permitting the 1kHz signal
from A30 to be amplified by Q11 and Q12; the ampli-
fied 1 kHz is supplied as the selected frequencytoA21.

Table 2-4. Normal Time Base Control

Gate Control On Time Base Switch
21 10s
22 ls
23 0.1s
24 10 ms
25 1 ms
26 0.1 ms
27 10 s
28 1us
29 0.1 us
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(For PERIOD AVERAGE CHECK, gate 27 is on, re-
gardless of TIME BASE selection,and 100 kHz is sup-
plied as the selected frequency. )

2-120. MULTIPLIED PERIOD CONTROL. Control
voltages for gates T through 11 are supplied only for
multiplied period measurements, as listed in Table
2-5. These control voltages select one to give steps
of decade division for the period signal supplied by
A21. Example 1: The FUNCTION switch is set to
10-PERIOD AVERAGE; gate control 11 is on, turning
off inhibit gate 11 (to prevent further division of the
signal from A26)and turning on multi-period gate 11;
the amplified period signal from Q1 is passed thru
CR21, divided by ten in A34, and supplied thru Q10
as the multiplied period signal. Example 2: The
FUNCTION switch is set to 1IK-PERIOD AVERAGE;
gate control 9 is on, turning off inhibit gate 9 and
turning on multi-period gate 9; the amplified period
signal from Q1 is passed through CR15, divided by
ten in A32, passed by CR17, divided in A33, passed
by CR20, divided in A34, and supplied through Q10
as the multiplied period signal.

Table 2-5. Multiplied Period Control

Gate Control On Function Switch

7 100K PERIOD AVE
10K PERIOD AVE
1K PERIOD AVE
10 100 PERIOD AVE
11 10 PERIOD AVE

2-121. GATING CONFLICT. A few combinations of
TIME BASE and FUNCTION switch selections produce
overlapping decade-divider requirements. For ex-
ample, a TIME BASE selection of 0.1s and a FUNC-
TION selection of 10K-PERIOD AVERAGE turns on
gate control 23 and gate control 8; the expected selected
frequency of 10 Hz is not supplied through CR16-Q7
since the frequency-dividing chain is blockedat CR11;
the counter display is therefore meaningless. An
alarm for unallowed switch combinations of this sort
is given by the lighting of an asterisk (*) at the right
end of the front panel display. The asterisk is also
used to indicate two other non-useful control combin-
ations: 1) TIME BASE of 0.1 usand frequency FUNC-
TION, and 2) TIME BASE of 10 SEC and PERIOD
function. The asterisk lamp (in A9) is controlled by
switching contacts on both the TIME BASE and FUNC-
TION switches.

2-122. CIRCUITS. Refer to the schematic diagram,
Figure T7-25, for circuit details. Most of the gates in
A35 are of the type described in Paragraph 2-6, but
gates 28 and 29 are two-diode AND gates, described
in Paragraph 2-94. The inhibit gates (CR8, CRIl1,
CR14, CR17, and CR20) are similar to conventional
AND gates except that they are always on (forward-
biased diode)in the absence of the control voltage and
off (reverse-biased diode)when the control voltage is
applied.

2-23
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SECTION Il
PERFORMANCE CHECK

3-1. GENERAL. The In-Cabinet Performance
Checks, Table 3-2, and Performance Check Test
Card (to be filled out during incoming inspection),
pages 3-1lathru3-11d, verify specifications and pro-
vide permanent record of the performance of each
instrument. The Ih-Cabinet Performance Check,
Table 3-2, and the Self-Check Procedure, Figure 6-1,
verify proper operation of all circuits in the Model
5245L Electronic Counter and may be used:

a. as part of an incoming inspection check of in-
strument specifications;

b. periodically, for instruments used in systems
where maximum reliability is of utmost importance;

c. as part of a troubleshooting procedure to locate
malfunctioning circuits, and

d. after any repairs or adjustments, before return-
ing instrument to regular service.

3-2. VARIABLE LINE VOLTAGE. During the Per-
formance Check, Table 3-2, the Model 5245L should
be connected to power sourcethrough a variable volt-
age device so that line voltage may be varied + 10%
from nominal (115 or 230 Vac) to assure proper op-
eration of the Counter under various supply conditions.

Table 3-1. Recommended Test Equipment

Instrument Type

Required
Characteristics

Use

Instrument
Recommended

Oscilloscope

50 MHz bandwidth, dual
trace plug-in, ext
sync capability .

Observe waveforms during
troubleshooting and adjust-

ment. Performance Check.

HP Model 1750A

HP Model 175A
Oscilloscope

Dual Trace Vertical
Amplifier
HP AC-21C Voltage
Divider Probe (two)
HP 10003A 10:1 Probe

Test Oscillator

Continuously variable from
10 Hz to 50 MHz, 100 mV
output,

Performance Check

HP Model 204B
Oscillator

HP Model 606A Test
Oscillator

Low Frequency
Generator

Continuously variable from
2 Hz to 10 Hz, 100 mV
output.

Performance Check

HP Model 202A Low
Frequency Function
Generator

Pulse Generator

1 usec wide, 1V negative,
1 kHz repetition rate.

Performance Check

HP Model 212A Pulse
Generator

Primary Standard
Oscillator

100 kHz or 1 MHz sine
wave, accuracy of { +5
x 10-10 per 24 hours.

Check accuracy of Counter
time base
Performance Check

HP Model 107BR

Variable line volt-
age source with
meter

Variable from 103 to 127
Vac (207 to 253 Vac).

Performance Check

DC Voltmeter

0V to £170V, 10 megohm
input impedance, 1%
accuracy.

Troubleshooting and
adjustments

HP Model 412A

Power Amplifier

DC to 10 MHz, 10 dB gain.

Performance Check

Dymec DY-2460A/
DY-2460A-M2

Power Supply

0V to +20V

Performance Check

HP Model 721A

02349-1
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Section III
Tables 3-1 and 3-2

Table 3-1. Recommended Test Equipment {cont'd)

Model 5245L

Instrument Type

Required
Characteristics

Use

Instrument
Recommended

Counter 10 MHz, 100 mV sensitivity, | Performance Check HP Model 5245L
"£1 count + time base.
Mixer 10 MHz, 509 impedance, Performance Check HP Model 10514A
40 mW sensitivity max.
Impedance 1000 ohms to 50 ohms Performance Check
Transformer

Digital to Analog
Converter

1-2-2-4 BCD code

Performance Check

HP Model 581A

Strip-Chart
Recorder

Performance Check

Moseley 680A

Low-Pass Filter

1 kHz

Performance Check

Frequency
Synthesizer

Precision signal source
0 to 50 MHz

Performance Check

HP Model 5100A/5110A

Coax Attenuator

Variable from 0 to 120 dB
in 10 dB steps

Performance Check

HP Model 355D

Coax Attenuator

Variable from 0 to 12 dB
in 1 dB steps

Performance Check

HP Model 355C

Note: The Variable Coax Attenuators are used to adjust the output signal level of the
Frequency Synthesizer and should be used with the Frequency Synthesizer for
all checks.

Table 3-2. In-Cabinet Performance Check

FREQUENCY MEASUREMENTS

1. RANGE: DC coupled: 0 to 50 MHz
AC coupled: 25 Hz to 50 MHz

DC INPUT

a. Set Counter controls as follows:

SENSITIVITY to .1 VOLT

SAMPLE RATE slightly clockwise out of POWER OFF

TIME BASE to .1 s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT and to Oscilloscope input
with BNC "T'" connector. The oscilloscope is used to monitor the input signal.

c. Vary frequency of Frequency Synthesizer from 0 to 50 MHz at 0. 1V rms (0. 28 V peak-to-peak).

d. To check for pulse operation, connect Pulse Generator to DC INPUT connector of Counter with
normal recommended load. Set Pulse Generator for 1 usec, 1 volt pulse of the polarity used to

adjust the trigger bias with a 500 pps repetition rate.

obtained.

Vary -LEVEL+ control until count is

3-2
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Model 5245L Section III
Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

AC INPUT

Repeat the procedure given for DC INPUT in steps a through e with the input signal connected to the AC
Input. Frequency range 50 MHz to: 1) 25 Hz lower range on 0.1 attenuator setting, 2) 5 Hz lower
range on 1 attenuator setting, with 1 volt input, and 3) 0.5 Hz lower range on 10 attenuator setting,
with 10V input.

2. GATE TIME: selectable from 1 microsecond to 10 seconds.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY
- LEVEL+ to PRESET

b. Connect Frequency Synthesizer output to Counter DC SIGNAL INPUT.
c. Set Frequency Synthesizer for 10 MHz at 0.1V rms.

d. Rotate TIME BASE switch counterclockwise through 10s gate position and observe counter reading
for each setting. Record results on test card.

3. ACCURACY: =1 count, + time base accuracy.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b.  Allow Counter to warm up for 72 hours. Internal crystal should be stabilized.
c. Connect output of Frequency Synthesizer to the Counter DC INPUT.
d. Set Frequency Synthesizer to 50 MHz at 0.1V rms.

e. With TIME BASE switch in the 1 us position, the Counter should count 50 MHz +1 count. Record
accuracy on test card.

f.  Change the TIME BASE switch to the 10s gate position. The Counter should count 50 MHz + 12 counts.
Record accuracy on test card.

4. OUTPUT DISPLAY: 8 significant figures with decimal point units of measure (kHz or MHz).

SELF-CHECK: counts 10 MHz for the gate time chosen by the TIME BASE switch.

a. Use Self-Check procedure; see Figure 6-1, page 6-4,
b. Record results on test card.

SCALING

1. RANGE: 0 to 50 MHz

a. Set Counter controls as follows:
SENSITIVITY to . 1V
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 10s
FUNCTION to MANUAL START
- LEVEL + to PRESET
MODE (rear panel) to SCALER
OUTPUT (rear panel) to SCALER RATIO 10

02349-1 3-3
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Table 3-2. In-Cabinet Performance Check (cont'd)

b. Connect output from rear panel SCALER RATIO OUTPUT jack to Oscilloscope or another 5245L.
c. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.

d. Set Frequency Synthesizer for 50 MHz at 0.1 V rms. The scaled output should be 5 MHz. Record
results on test card.

2. FACTOR: by decade selectable from 10 to 109.

a. Set Counter controls as follows

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF.
TIME BASE to 10 sec.

FUNCTION to MAN START.

- LEVEL + to PRESET

MODE (rear panel) to SCALER

OUTPUT (rear panel) to SCALER RATIO 10.

b. Connect rear panel SCALER RATIO OUTPUT to the Oscilloscope or another Counter.
c. Connect the output of the Frequency Synthesizer to the Counter DC SIGNAL INPUT.
d. Set Frequency Synthesizer output for 50 Mhz at 0.1V rms.

e. Rotate rear panel OUTPUT switch through SCALER RATIO positions from 10 through 109, The
OUTPUT should reduce by a factor of 10 for each setting. Record results on test card.

PERIOD MEASUREMENTS

1. FREQUENCY RANGE SINGLE PERIOD: 0 to 1 MHz

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 usec
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
c. Set Synthesizer Frequency for 1 Mhz at 0.1V rms.

d. Counter should display 1 us, with decimal point correctly positioned and measurement unit
displayed. Record results on test card.

2. FREQUENCY RANGE MULTIPLE PERIOD: 0 to 300 kHz.

a, Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to 10 sec.
FUNCTION to PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
c. Set Frequency Synthesizer for 300 kHz at 0.1V rms.

d. Rotate TIME BASE switch clockwise to .1 us observing count. Switch FUNCTION switch to 10
PERIOD AVERAGE and rotate TIME BASE switch counterclockwise through 10 sec observing count
at each setting. Repeat rotation of TIME BASE switch at each position of PERIOD AVERAGE
switch. Record results on test card.

This check also checks Item 5, OUTPUT DISPLAY.
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Table 3-2. In-Cabinet Performance Check (cont'd)

3. PERIOD MEASUREMENT ACCURACY: =1 count + time base accuracy + trigger error where the
trigger error is expressed as +0.3% over 1 period divided by the number of periods averaged for
signals with a signal to noise ratio of greater than 40 dB.

a. Set Counter controls as follows:

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 usec

FUNCTION to 1 PERIOD AVERAGE

- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
c. Set Frequency Synthesizer for 1 MHz at 0.1 V rms.

d. Counter should display 1 us = 1 count. Record results on test card.

4. PERIODS AVERAGED: 1 to 109 periods in decade steps.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to .1 usec
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer Counter DC SIGNAL INPUT.
c. Set Frequency Synthesizer for 1 MHz at 0.1V rms.

d. Rotate FUNCTION switch from 1 PERIOD AVERAGE through 100K (105) PERIOD AVERAGE and
observe count in each setting. Record results on test card.

5. OUTPUT DISPLAY: 8 significant figures with decimal point and units of measure (sec, ms, or us).

This is checked by Item 2 , FREQUENCY RANGE MULTIPLE PERIOD. I check is satisfactory,
mark test card OK.

6. SELF CHECK: Gate time is 10 us to 1 sec (periods averaged of 100 kHz); counts 100 kHz from the
time base.

Use Self Check Table 6-5, page 6-5. Record results on test card,

FREQUENCY RATIO MEASUREMENTS

1. F1 FREQUENCY RANGE: 0 to 50 MHz

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to EXT.
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect Frequency Synthesizer to Counter TIME BASE EXT connector and set output to 0. 1V rms.
Connect HP 5245L 100 Hz OUTPUT STD FREQ to Counter DC SIGNAL INPUT (F2 INPUT).

Observe ratio of F/1 MHz by selecting F1 on Frequency Synthesizer as shown in table on the
following page; record readings.
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Table 3-2. In-Cabinet Performance Check (cont'd)

F1 F2 Ratio F1/F2

50 MHz 100 Hz 500, 000
10 MHz 100 Hz 100, 000
1 MHz 100 Hz 10, 000
100 kHz 100 Hz 1, 000
10 kHz 100 Hz 100
1 kHz 100 Hz 10
500 Hz 100 Hz*® 5
100 Hz 100 Hz 1

2. F2 FREQUENCY RANGE: 0 to 300 kHz.

a. Set Counter controls as follows:
SENSITIVITY to . 1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to EXT.
FUNCTION to 10 PERIOD AVERAGE.
- LEVEL + to PRESET

b. Connect Frequency Synthesizer set for 1 MHz at 0. 1V rms to the Counter TIME BASE EXT
connector,

¢. Connect Low Frequency Generator to Counter DC SIGNAL INPUT. Vary Low Frequency Generator
from 2, 5, and 10 Hz at 0.1V rms. Observe Counter display for ratio F1/F2. Record results on
test card.

d. Replace Low Frequency Generator with Synthesizer and set to frequencies as shown (F2). Use
1 MHz from OUTPUT STD FREQ for F1. Record readings on test card.

F2 Ratio F1/F2
2 500000
5 200000
10 100000
100 10000
1 ke 1000
100 ke 10
300 ke 3.3

3. MULTIPLE PERIOD: 1 to 109 in decade steps.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to EXT
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

c. Connect Frequency Synthesizer set to 1 MHz at 0. 1V rms to Counter TIME BASE EXT input.
d. Connect Oscillator set to 100 kHz at 0.1V rms to Counter DC SIGNAL INPUT,
€. Counter should display the ratio of F1/F2 + 1 count. Record results on test card.

TIME BASE: FREQUENCY (INTERNAL): 1 MHz

1. Stability: Aging Rate: Less than 3 parts in 10° per 24 hours.
As a function of line voltage: less than +5 parts in 1010 for chan es of +10%.

As a function of ambient temperature: less than + 2 parts in 101 per °C from
-20°C to +55°C.
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Table 3-2. In-Cabinet Performance Check (cont'd)

2. TIME BASE-Output-FRONT PANEL: 0.1 Hz to 1 MHz in decade steps; 1V peak-to-peak. (See
specifications Table 1-1.)

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY

b. Connect Oscilloscope to EXT input jack.

c. Oscilloscope should display 1 MHz rectangular wave of 1V peak-to-peak. Record on test card
the frequency and amplitude of the TIME BASE output.

d. Set the TIME BASE switch to each position, 10 us through 10s. The displayed frequency should
decrease by a factor of 10 for each successive setting of the TIME BASE., The amplitude should
be 1V peak-to-peak for all settings. Record on test card frequency and amplitude of TIME BASE
output for each successive setting.

3. TIME BASE-Output-REAR PANEL: 0.1 Hz to 10 MHz in decade steps 5V peak-to-peak rectangular
wave with 1000-2 source at 1 MHz and lower; 1V rms sine wave
with 1000-Q source impedance only at 10 MHz. (See specifications
Table 1-1.)

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
MODE (rear panel) to INT STD FREQ
OUTPUT (rear panel) to 10 MHz 10

b, Connect Oscilloscope to the OUTPUT connector (J5) on the rear panel.

¢. Oscilloscope should display 10 MHz at 1V rms, Record the frequency and amplitude on test card.

d. Set the OUTPUT switch to each position, 1 MHz 102 through .1 Hz 109. The displayed frequency

should decrease by a factor of 10 for each successive setting of the OUTPUT switch,

INPUT ATTENUATION
1. Range: Three ranges 0,1, 1,0, and 10 volts,

a. Set Counter controls as follows:
SENSITIVITY to . 1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to . 1s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Connect Oscillator to Counter DC SIGNAL INPUT. Set Oscillator for 100 kHz at 100 mV
(.1V) rms, Counter should count and display 100 kHz,

c. Change Counter SENSITIVITY to 1.0 volt. Increase Oscillator output to 100 kHz at 1V rms.
The Counter should count and display 100 kHz, Record results on test card.

d. Change Counter SENSITIVITY to 10 volts, Increase Oscillator output to 100 kHz at 10V rms.
The Counter should count and display 100 kHz, Record results on test card.

DISPLAY STORAGE

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to . 1s
FUNCTION to FREQUENCY
STORAGE (rear panel) to OFF
- LEVEL + to PRESET
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Section III

Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

Counter should count 10, 000. 000 kHz. The change in count should be visible on each digital display
tube.

Set Counter STORAGE switch to the STORAGE position. The Counter should count, display, and
hold 10, 000, 000 kHz count providing a continuous display of the most recent count. Record results
on test card.

SAMPLE RATE

1. Sample Rate: Variable from less than ,2 sec to greater than 5 seconds.

Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE to POWER OFF
TIME BASE to 10 ms
FUNCTION to FREQUENCY
- LEVEL + to PRESET

Connect Oscilloscope to J11 Pin 48,

Turn the Counter SAMPLE RATE control slightly clockwise out of POWER OFF, and note that the
Counter turns on.

With the SAMPLE RATE control in maximum position (ccw), observe with oscilloscope the negative
pulse duration between gate closing and the following gate opening; it should be less than 200 milli-
seconds (. 2 sec).

Increase the SAMPLE RATE control clockwise to minimum sample rate. Observe with Oscilloscope

the negative pulse duration between gate closing and the following gate opening; it should be more
than 5 seconds.

Set the SAMPLE RATE control to the Hold position. The last Counter reading should remain dis-
played indefinitely., Record results on test card.

DIGITAL OUTPUT

1. Output 4 line 1-2-2-4 BCD: Impedance 100K each line

"Q'" State Level -8V
1" State Level +18V

The impedance is determined by a fixed value 100K resistor, which can be seen in schematic
diagrams Figures 7-9, 7-11, and 7-14.

Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to . 1s
TIME BASE to 1 us
FUNCTION to MANUAL START
MODE (rear panel) to INT STD FREQ

Connect Oscilloscope to following points to verify '"0" state and "'1'" state levels. Oscilloscope will
display the switch from 0" state (-8 volts) to ''1" state (+18 volts) as a positive 26 volts step.
Check all recorder outputs for "0 state and ''1' state and mark the test card ok.

02349-1
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Table 3-2. In-Cabinet Performance Check (cont'd)

3. Print Command: Negative step from +13 volts to 0 volts, DC-coupled.

a. Connect Oscilloscope to DIGITAL RECORDER jack (J11) pin 48.

b. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to CHECK
TIME BASE to 10 ms
FUNCTION to FREQUENCY

¢. The Oscilloscope should display the print command step (-13 volts for each counting cycle).
Record the amplitude of this negative step on test card.

4. Hold-Off Requirements: +15V min., +25V max. from chassis ground (1000-ochm source).

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to CHECK
TIME BASE to 10s
STORAGE (on rear panel) to non-storage
FUNCTION to FREQUENCY

b. With DC Power Supply, apply hold-off voltage, +25 volts in series with a 1000-ohm resistor to
DIGITAL RECORDER .jack (J11) Pin 22 on the rear panel. The Counter should stop until the
hold-off voltage is removed from J11, pin 22. Record hold-off voltage on test card.

c. Repeat step b, using +15 hold-off voltage. Record hold-off voltage on test card. Note this
check can be made using any hold-off voltage from +15 volts to +25 volts.

GATE INDICATOR. Front panel indication of main gate ""open'' state

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 10s
FUNCTION to MANUAL STOP
- LEVEL + to PRESET

b. Set Counter FUNCTION switch to MANUAL START, the Counter gate lamp should turn on.
Record results on test card.

RE-SET CAPABILITY. A momentary control on the front panel that returns both the displayed and
internal count to zero.

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE TO 10s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Push front panel RESET pushbutton. Counter should reset and then start a new count. Record
result on test card.
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Model 5245L

PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 5245L
Electronic Counter

Serial No. -

Tests performed by
Date

Description

Check

A, FREQUENCY MEASUREMENTS.
1. RANGE: Dc coupled: 0 to 50 MHz
Ac coupled: 25 Hz to 50 MHz

2. GATE TIME: selectable from 1 us to 10s.

3. ACCURACY: =1 count, + time base
accuracy

4. OUTPUT DISPLAY: 8 significant figures
with decimal point and units of measure
(kHz or MHz)

SELF-CHECK: counts 10 MHz for the

gate time chosen by the TIME BASE switch.

0 Hz to 50 MHz
25 Hz to 50 MHz

00000010. 0010000. 0
0000010. 0 010000. 00
000010. 00 10000. 000
00010000. 0000. 0000

50 MHz + 1 count
50 MHz + 12 counts

00000010. MHz
0000010.0 MHz
000010.00 MHz
00010000, kHz
0010000.0 kHz
010000.00 kHz
1000. 0000 kHz
0000. 0000 kHz

B. SCALING.
1. RANGE: 0 to 50 MHz

2. FACTOR: by decades up to 109

TIME BASE OUTPUT JACK (J5)

[_15MHz

10 MHz in 10 MHz 10 position

1 MHz in 1 MHz 102 position
100 kHz in 100 kHz 103 position
10 kHz in 10 kHz 104 position

1 kHz in 1 kHz 109 position

100 Hz in 100 Hz 108 position
10 Hz in 10 Hz 107 position

1 Hz in 1 Hz 108 position

.1Hz in .1 Hz 109 position

C. PERIOD MEASUREMENTS
1. FREQUENCY RANGE SINGLE PERIOD:
0 to 1 MHz.

0 to 300 kHz

2. FREQUENCY RANGE MULTIPLE PERIOD:

SINGLE PERIOD
[ 10000000.1 us

MULTIPLE PERIOD
1 PERIOD AVERAGE
.1us 0000003. 3 us
1 us 00000003. us

10 us 000000. 00 ms
.1 ms 0000000. 0 ms
1 ms 00000000, ms
10 ms 000000. 00 sec
.1s 0000000. 0 sec
1s 00000000. sec
10 s *

10 PERIOD AVERAGE
.1 us 000003. 33 us
1 us 0000003. 3 us

10 us 00000003, us
.1 ms 000000. 00 ms

1 ms 0000000. 0 ms
10 ms 00000000. ms
.1s - 1000000. 00 sec
10s _ *

02349-1
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Model 5245L

PERFORMANCE CHECK TEST CARD (Cont’d)

Description

Check

MULTIPLE PERIOD CHECK (cont'd)

3. PERIOD MEASUREMENT ACCURACY:
+1 count + time base accuracy + trigger error
where the trigger error is expressed as +0.3%
over 1 period, divided by the number of periods
averaged for signals with a signal-to-noise
ratio of greater than 40 dB.

4. PERIODS AVERAGED:
1 to 10° in decade steps

5. OUTPUT DISPLAY: 8 significant figures with
decimal point and units of measure (sec,
ms, Or Us).

100 PERIOD AVERAGE
.1 us 00003. 333 us
1us 000003. 33 us

10 us 0000003.3 us

.1 ms 00000003. us
1 ms 000000. 00 ms

10 ms 0000000. 0 ms

.1s 00000000. ms
1s *

10 s *

1 K PERIOD AVERAGE

.1 pus 0003. 3333 us
1 us 00003. 333 us
10 us 000003. 33 us
.1 ms 0000003.3 us
1 ms 00000003, us

10 ms 000000. 00 ms
.1s *

1s *
10 s *

10 K PERIOD AVERAGE

.1 us 003. 33333 us
1us 0003. 3333 us

10 us 00003. 333 us
.1 ms 000003. 33 us
1 ms 0000003.3 us
10 ms *
.1s *
1s *
10 s *

100 K PERIOD AVERAGE

.1 us 03.333333 us
1us 003. 33333 us
10 ius 0003. 3333 us
.1 ms 00003. 333 us
1 ms
10 ms
.1s
1ls
10 s

* X X X X*

0000001.0 us + 1 count

PERIODS AVERAGED

1 0000001.0 us
10 000001. 90 us
100 00001. 800 us
1K 0002. 0000 us
10K 001. 80000 us
100K 01. 600000 us

OUTPUT DISPLAY

L]

See Item C-2

3-11b
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Model 5245L

PERFORMANCE CHECK TEST CARD (Cont’d)

5. ACCURACY: =1 count of the larger
frequency + the trigger error

6. SELF CHECK: Gate time is 10 us to 1 sec PERIOD AVERAGE DISPLAY
](fgglfc;ism a:rienxl'igs;isgf 100 kHz); counts 100 1 00000001
: 10 00000010
100 00000100
1K 00001000
10K 00010000
100K 00100000
D. FREQUENCY RATIO MEASUREMENTS RATIO F1/F2
1. F1 FREQUENCY RANGE: 0 to 50 MHz 500000
100000
10000
1000
100
10
5
1
2. F2 FREQUENCY RANGE: 0 to 300 kHz 500000
200000
100000
10000
1000
10
3.3
3. MULTIPLE PERIOD: RATIO F1/F2 = 100 kHz/1 MHz
1 to 10% in decade steps PERIOD AVERAGE
1 00000010.
10 0000010.0
100 000010. 00
1K 00010. 000
10K 0010. 0000
100K 010. 00000
RATIO F1/F2 = 100 kHz/300 kHz
1 00000003.
10 0000003.0
100 000003. 00
1K 00003. 000
10K 0003. 0000
100K 003. 00000
4, INPUT SENSITIVITY: 0.15V rms 0.15V rms

]
I

F1/F2 + 1 count

E. TIME BASE: FREQUENCY (INTERNAL) 1 MHz

1. STABILITY:
a.

As a function of ambient temperature:
less than + 2 parts in 1010 per °C from
-20°C to +55°C

As a function of line voltage: less than
+5 parts in 1010 for changes of = 10%.

Stability: aging rate: less than 3 parts
in 109 per 24 hours

[ 1] Parts in 10° (frequency offset at

beginning of test)

[ ] Less than + 2 parts in 1010 per °C

(stability)

[ ] Lessthan +5 parts in1010 (stability)

[ 1 Parts in 109 (frequency offset 24
hours later at same temperature

and line voltage)

02349-1
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Model 5245L

PERFORMANCE CHECK TEST CARD (Cont'd)

2. TIME BASE: Outputs, front panel:
0.1 Hz to 1 MHz in decade steps;
1V peak-to-peak

TIME BASE EXT JACK (J3)

1 MHz (1 us)
100 kHz (10 us)
10 kHz (.1 ms)

1 kHz (1 ms) 1V p-p
1 Hz (10 ms) or
10 Hz (. 1s) greater
1 Hz (1s)
.1 Hz (10s)
3. TIME BASE: Outputs, rear panel: TIME BASE OUTPUT JACK (J5)

0.1 Hz to 10 MHz in decade steps,

5V peak-to-peak rectangular wave with %OML;[II-ZIZ(I%gg 1V rms

100-ohm source at 1 MHz and lower; 1V 100 kHz (103)

rms sine wave with 1000-ohm source 4

. 10 kHz (10%) 5V p-p

impedance only at 10 MHz. 1 kHz (105)
100 Hz (109)
10 Hz (107)
1 Hz (108
. 1Hz (109)

F. INPUT ATTENUATION: Three ranges
0.1, 1.0, and 10 volts. 0.1 volt
1.0 volt
10 volts
G. DISPLAY STORAGE:
Storage off: count change visible Storage off
Storage on: count change not visible Storage on

H. SAMPLE RATE:
< .2 sec to > 5 seconds

] (UL

< .2 sec to> 5 seconds

I. BCD CODE:
1. Output 4-line 1-2-2-4 BCD:

""0" State Level: approx -8 volts
'"1" State Level: approx +18 volts

2. Reference Levels: approx +17 volts, 350
ohms source impedance, and approx -6
volts, 1000-ohm source impedance

3. Print Command; negative step from +13
volts to 0 volts, dc coupled

4. Hold-off Requirements: +15 volts min,
+25 volts max from chassis ground (1000
ohm source)

'"0" state approx -8 volts
""1'"" state approx +18 volts

DIGITAL RECORDER JACK (J11) Pins 25 and 24
approx +17 volts
approx -6 volts

DIGITAL RECORDER JACK (J11) Pin 48
negative step 13 volts

DIGITAL RECORDER JACK (J11) Pin 22
+15 volts
+25 volts

J. GATE INDICATOR: Front panel indication of
main gate '"open" state.

[ ] Gate light indicates

K. RESET CAPABILITY: Momentary control on
the front panel that returns both the dis-
played and internal count to zero.

[:' Reset switch functions

3-11d
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Model 5245L

Section VI
Paragraphs 4-1 to 4-6

SECTION 1V
REPLACEABLE PARTS

4-1. INTRODUCTION.

4-2. This section contains information for ordering
replacement parts. Table 4-1 lists parts in alpha-
numerical order of their reference designators and
indicates the descriptionand HP stock number of each
part, together with any applicable notes. Table 4-2
lists parts in alpha-numerical order of their HP stock
number 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 Table 4-3.

¢. Manufacturer’s part number.

d. Total quantity used in the instrument (TQ column).

4-3. Miscellaneous parts are listed at the end of
Table 4-1.

4-4, ORDERING INFORMATION.
4-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see lists at rear of this manual for addresses).
Identify parts by their Hewlett-Packard stock numbers.
4-6. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

A = assembly E = misc electronic part P = plug v = vacuum, tube, neon
B = motor F = fuse Q = transistor bulb, photocell, etc.
BT = battery FL = filter R = resistor VR = voltage regulator
(o} = capacitor J = jack RT = thermistor w = cable
CP = coupler K = relay S = switch X = socket
CR = diode L = inductor T = transformer Y = crystal
DL = delay line M = meter TB = terminal board
DS = device signaling (lamp) MP = mechanical part TP = test point
ABBREVIATIONS

A = amperes H = henries NPN = negative-positive- RMS = root-mean square
A.F.C. = automatic frequency control HEX = hexagonal negative RWV = reverse working
AMPL = amplifier HG = mercury NRFR = not recommended for voltage
B.F.0. = beat frequency oscillator HR = hour(s) NSR = fletld repla;; elment S-B = sglow-blow
BE CU = beryllium copper IF = intermediate freq = no lseparl's ey SCR = screw
BH = binder head IMPG = impregnated replaceable SE = selenium
BP = bandpass INCD = incandescent SECT = section(s)
BRS = brass INCL = include(s) OBD = order by description SEMICON = semiconductor
BWO = backward wave oscillator INS = insulation(ed) OH = oval head SI = silicon

INT = internal ox = oxide SIL = silver
ccw = counter-clockwise . SL = slide
CER = ceramic K = kilo = 1000 SPG = spring
CMO = cabinet mount only LH = left hand P = peak SPL = special
COEF = coefficient LIN = linear taper PC = printed circuit SST = sgtainless steel
COM = common LK WASH = lock washer PF = picofarads = 10 SR = split ring
COMP = composition LOG = logarithmic taper farads STL = steel
COMPL = complete LPF = low pass filter PH BRZ = phosphor bronze -
CONN = connector M - milli = 10-3 PHL = Phillips ;g : Ef;tjl:;e“l‘a
CcP = cadmium plate MEG - m ——106 PIV = peak inverse voltage TGL = togele 4
CRT = cathode-ray tube MET FLM - meg = PNP = positive-negative- _ i
cw = clockwise = metal film positive THD = thread

MET OX = metallic oxide P/0O = part of TI = titanium
DEPC = deposited carbon MFR = manufacturer POLY ; pol styrene TOL = tolerance
DR = drive MINAT = miniature PORC - gor”celyam TRIM = trimmer
ELECT = electrolytic iddgl\cﬂ = :gﬁi?ﬁary POS - position(s) TWT = traveling wave tube
ENCAP = encapsulated MY - 'm lar"g POT = potentiometer v - micro = 10-6
EXT = external h y PP = peak-to-peak A a1

= VAR = var e

F = farads N = nano (10-9) PT = point -
FH = flat head N/C - normally closed PWV = peak working voltage VDCW = dc working volts
FILH = fillister head NE = neon w/ = with
FXD = fixed NI PL = nickel plate RECT = rectifier w = watts

N/O = normally open RF = radio frequency WIV = working inverse
GE = germanium NPO = negative positive zero RH = round head or voltage
GL = glass (zero temperature right hand ww = wirewound
GRD = ground(ed) coefficient) RMO = rack mount only w/0 = without
01194-12
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Section IV Model §2451
Table 4-1

Table 4-1, Reference Designation Index

Reference

Designation ® Stock No. Description # Note
S

Al 0%5245-6016 SWITCH ASSYSATTENUATOR

AiC) 0160-2262 CtFXD CER 16 PF 5% SOOVDCW

AlC2 0160-2260 C3FXD CER 13 PF 5% S00VDCW

AlC3 0150-0069 CtFXD CER 0.001 UF +100-20% 500VDCW

Ai1CY 0160-2550 CiFXD CER 1.0 PF 500VDCW

ALICS 0160-2248 CIFXD CER 4.3 PF SO0VDCW

AL1C6 0140-0169 CtFXD MICA 100 PF 5% SO0OVDCW

A1CT 0150-0115 CiFXD CER 27 PF 10% 500VOCwW

Al1CR1 1910-0016 SEMICON DEVICE :DIODE GERMANIUM

A1CR2 1910-0016 DIODESGERMANIUM 100MA AT 0,85V 60PIV

A1CR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM

A1CRY 1910-0016 SEMICON DEVICEDIODE GERMANIUM

AICRS 1610-0016 SEMICON DEVICEtDIODE GERMANIUM

AlLL 9100-0346 COILtFXD 0.5 UH 20%

AlL2 9100-0346 COILSFXD Oe5 UH 20%

AlR1 0683-2245 RIFXD COMP 220K OHM 5% 1/4w

Al1R2 0757-0344 RIFXD MET FLM 1 MEGOHM 1% 1/4W

AlIR3 0757-0368 RIFXD MET FLM 34 OHM 1% 1/8W

AlRY 0757-0368 RIFXD MET FLM 34 OHM 1% 1/8W

A1RS 0757-0972 RIFXD MET FLM 100K OHM 2% 1/8W

A1R6 0686-1055 RIFXD COMP 10 MEGOHM 5% 1/2W

ALR7 0757-0350 R3FXD MET FLM 909K OHM 1% 1/4w

A1RS8 0757-0972 RtFXD MET FLM 100K OHM 2% 1/8W

ALR9 NOT ASSIGNED

AlIR10 0757-0948 RE:FXD MET FLM 10K OHM 2% 1/8W SN’

AlR11 2100-1924 RI1VAR COMP 5K OHM 20% 1/5W

AlS1) 3100-1860 SWITCHSROTARY

A1S2 NSR PART OF R11

A2 SWITCH ASSY

A2C1 0150~0122 CtFXD CER 2000PF 20% S00VDCW

A2R1 0683-1045 R$FXD COMP 100K OHM 5% 1/4Ww

A2S}Y 3100-0319 SWITCHtROTARY 10 SECT 10 POSITION

A3 SWITCH ASSY

A3R1 0683-2025 RIFXD COMP 2000 OHM 5% 1/uW

A3R2 0683-2025 RIFXD COMF 2000 OHM 5% 1/u4Ww

A3S1 3100-0315 SWITCHSROTARY 6 SECT 10 POSITION

A4 5245L-198 ASSY$MODE SWITCH

AUCY 0150-0093 CtFXD CER 0.,01UF +80-20 100VDCW

AU4R1Y 0683-1025 R3FXD+COMP 1000 OHMS 5% 1/4W

AUSH 3100~-0389 SWITCHS:ROT 1-SECT 3-P0S HP SPEC

# See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference s
Designation @ Stock No. Description # Note
AS S5245L~19A ASSYSOUTPUT SWITCH
ASC1) 0170-0094 CiFXD MY 0«O47UF 20% SOVDCW
ASC2 0170-0094 CtFXD MY O.O47UF 20% SOVDCW
ASCR1 1910=0016 SEMICON DEVICE:DIODE GERMANIUM
ASQ1 1850-0062 TRANSISTOR $GERMANIUM
ASR1 0683-3315 RIFXD COMP 330 OHMS 5% 1/4W
ASR2 0683=-4335 RIFXD COMP 43K OHM 5% 1/4W
A5R3 0683-1025 RIFXD COMP 1000 OHMS 5% 1/4Ww
ASRY 0683-1025 RIFXD COMP 1000 OHMS S% 1/4W
ASRS 0683-£225 Rt1FXD COMP 6200 OHMS S% 1/4W
A5S1 3100-0390 SWITCHIROT 2=-SECT 9-P0S HP SPFC
A8 5243A-65L ASSYSRECTIFIER
S243A-65L~1 BOARDSBLANK P.C.
A6C1 0170-0040 CItFXD MY 047 UF 10% 200VDCW
A6C2 0160-0314 CIFXD MY 0.01 UF 5% 400VDCW
A6C3 0160-0314 CIFXD MY 0.01 UF 5% 4OOVDCW
A6CH 0170-0040 CtFXD MY 047 UF 10% 200VDCW
A6CR1L 1901~-0045 SEMICON DEVICEDIODE S!
A6CR2 1901=-0045% SEMICON DEVICE::DIODE SI
A6CR3 1901-0045 SEMICON DEVICESDIODE S!
A6CRY 1901=0045 SEMICON DEVICEIDIODE SI
A6CRS 1901-0045 SEMICON DEVICESDIODE SI
A6CR6 1901-0045 SEMICON DEVICE:DIODE SI
A6CR7 1901-0029 SEMICON DEVICE:DIODE SI 600V
A6CRS 1901-0029 SEMICON DEVICESDIODE SI! 600V
A6CR9 1901-0045 SEMICON DEVICE'DIODE SI
A6CR10 1901-0045 SEMICON DEVICE'DIODE SI
A6CR1L 1901~-0045 SEMICON DEVICEIDIODE SI
A6CR12 1901-0045 SEMICON DEVICEIDIODE SI
A6CRL3 1901=-0049 SEMICON DEVICESDIODE SI
A6CR1LY 1901-0049 SEMICON DEVICESIDIODE S!
A6CR1S 1601~-0049 SEMICON DEVICE$DIODE SI
A6CR16 1901~-0049 SEMICON DEVICEIDIODE SI
A7 S243A-65H ASSYSREGULATOR
5243A-65H~1 BOARDIBLANK P.Ce
A7C1 0170-0040 CIFXD MY 047 UF 10% 200VDCW
A7C2 0180-0058 C3FXD ELECT SOUF ~10%+100% 25VDCW
A7C3 0170-0040 CIFXD My .047 UF 10% 200VDCW
A7CY 0180-0098 Ci1FXD ELECT 100UF 20% 20VDCW
A7CS 0180-0098 CI1FXD ELECT 100UF 20% 20VDCW
A7CR1 1902-0017 SEMICON DEVICEIDIODE SI
ATCR2 1902-0214 DIODEISILICON BREAKDOWN 56.2V 10% 1.5W
A7CR3 1902=-0017 SEMICON DEVICESDIODE SI
ATCRY 1902~-0057 SEMICON DEVICE:DIODE SILICON
A7Q1 1853-0001 TRANSISTORIPNP SILICON 30V SOOMW
# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation @ Stock No. Description # Note
AT7Q2 1850=0062 TRANSISTOR 1GERMANTIUM
A7Q3 1853=-0001 TRANSISTORIPNP SILICON 30V SOOMW
A7Qu 1850-0062 TRANSISTORS$GERMANIUM
A7Q% 1850~-0048 TRANSISTORIGERMANIUM 2N650 PNP
A7TR1 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
ATR2 0686-1025% RIFXD COMP 1000 OHM 5% 1/2Ww
A7R3 0686-2235% RIFXD COMP 22K OHM 5% 1/2W
A7TRY 0758-0015% RIFXD MET FLM 220 OHMS 5% 1/2W
ATRS 2100-1412 RIVAR COMP 500 OHM 20% LIN 1/4w
A7R6 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
A7TR7 0689 2035 RtFXD COMP 20K OHM S% 1w
A7RS8 0758-0015 RIFXD MET FLM 220 OHMS S% 1/2W
ATR9 0686-8215 RIFXD COMP 820 OHM 5% 1/2w
A7R10 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
A7R11 0758-0015 RIFXD MET FLM 220 OHMS s% 1/2W
A7R12 2100-1412 RtVAR COMP 500 OHWM 20% LIN 1/4w
A7TR13 0758-0028 RIFXD MET FLM 270 OHMS S% 1/2W
ATR14 0686-8215 RIFXD COMP 820 OHM 5% 1/2w
ATR1S 0686-2735 R3FXD COMP 27K OHM 5% 1/2w
A7R16 0686-6215 RIFXD COMP €20 OHM S% 1l/2w
ATR17 2100-1412 R:VAR COMP 500 OHMM 20% LIN 1/u4W
A7R18 0686-1225% RIFXD COMP 1200 OHM 5% 1/2W
A7R19 0686-3625 R1FXD COMP 3600 OHM 5% 1/2w
A7TR20 0683-3615 R3IFXD COMP 360 OHM S% 1/4W
A8 S5243L-65A ASSYIDECIMAL POINT
ABCR1 1901-0025 SEMICON DEVICEtDIODE JUNCTION
ABCR2 1901-0025% SEMICON DEVICEIDIODE JUNCTION
ABCR3 1901-002% SEMICON DEVICESDIODE JUUNCTION
ABCRY NOT ASSIGNED
A8BCRS 1901=-0025 SEMICON DEVICESDIODE JUNCTION
ABCR6 1901-0025 SEMICON DEVICEtDIODE JUNCTION
ABCR?7 1901-0025 SEMICON DEVICEIDIODE JUNCTION
ABCRS8 1901=-0025 SEMICON DEVICESDIODE JUNCTION
ABCR9 16801-0025% SEMICON DEVICESDIODE JUNCTION
ABCR10 1901=0025% SEMICON DEVICE:DIODE JUNCTION
A8CR11 1901-0025 SEMICON DEVICE:DIODE JUNCTION
ABCR12 1901-0025% SEMICON DEVICESDIODE JUNCTION
ABCRI13 1901-0025% SEMICON DEVICESDIODE JUNCTION
ABCR14 NOT ASSIGNED
ABCR15 1901-002% SEMICON DEVICEIDIODE JUNCTION
ABCR16 1901-0025 SEMICON DEVICESDIODE JUNCTION
A8CRL7 NOT ASSIGNED
A8CR18 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A8DSYI THRU
A8DS2 NOT ASSIGNED
A8DS3 2140-0028 LAMPIGLOW 1/15W
ABDSY 2140-0028 LAMPIGLOW 1/15W
ABDSS 2140-0028 LAMPIGLOW 1/15W
A8DS6 2140-0028 LAMPIGLOW 1/15W
ABDS7 2140-0028 LAMPIGLOW 1/15W
# See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Reference
Designation ® Stock No. Description # Note
ABDSS 2140-0028 LAMPIGLOW 1/15W
A8DSS 2140-0028 LAMPIGLOW 1/15W
ABR1 THRU
A8BR2 NOT ASSIGNEC
ABR3 0683-1055 RIFXD COMP 1 MEGOHM 5% 1/4w
ABRU 0683-6835 RIFXD COMP 68K OHM 5% 1/4W
A8RS 0683-1055 RIFXD COMP | MEGOHM 5% 1/4w
A8R6& 0683-6835 RIFXD COMP ¢8K OHM 5% 1/u4w
A8R7? 0683-1055 RIFXD COMP )| MEGOHM 5% 1/4W
ABRS 0683=-6835 RIFXD COMP 68K OHM S% 1/4W
ABR9 0683-1055 RIFXD COMP 1 MEGOHWM 5% 1/4W
ABR10 0683=6835 RIFXD COMP 68K OHM 5% 1/uU4W
ABR1} 0683-1055 RIFXD COMP 1 MEGOHM 5% /4w
ABR12 0683-6835 RIFXD COMP 68K OHM 5% i/u4w
A8R13 0683-1055 R$IFXD COMP § MEGOMM 5% 1/4w
A8R1Y 0683~-6835 R3FXD COMP 68K OHM 5% 1/4w
ABR1S 0683-1055 RIFXD COMP | MEGOHM 5% 1/uW
ABR16 0683-6835 RIFXD COMP 68K OHM 5% 1/4W
ABR17 0683-1245 RI1FXD COMP 120K OHM 5% 1/4W
A8BR18 0683-1245 RIFXD COMP 120K OHM 5% 1/4W
ABR19 0683-1245 RIFXD COMP 120K OHM 5% 1/4W
ABR20 0683=1245 RIFXD COMP 120K OHM 5% 1/u4W
A9 5243L-658 ASSYIMEASUREMENT UNITS
5243L-658~-1 BOARDIBLANK Pa.Co
A9C1 0150-0012 CIFXD CER 0.,01UF 20% 1000VDCW
A9CR1 1901=-0025 SEMICON DEVICESDIODE JUNCTION
A9CR2 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A9CR3 1901-0025 SEMICON DEVICEDIODE JUNCTION
ASCRY 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A9CRS 1901-0025 SEMICON DEVICEtDIODE JUNCTION
ASCR6 1901-0025 SEMICON DEVICE$DIODE JUNCTION
ASCR7 1901=-002% SEMICON DEVICEtDIODE JUNCTION
A9CRS8 1601=-0025% SEMICON DEVICE$DIODE JUNCTION
A9CR9 1601-0025 SEMICON DEVICE:DIODE JUNCTION
ASCR10 1901-002% SEMICON DEVICEtDIODE JUNCTION
ASCR11! 1601~0025 SEMICON DEVICESDIODE JUNCTION
A9CR12 1901-0025 SEMICON DEVICESDIODE JUNCTION
A9DS1 THRU
ASDSS NOT ASSIGNED
ASDS10 2140-0015 LAMPIGLOW NEON NE=2H
A9DS11 2140-0015 LAMP{GLOW NEON NE=-2H
A9DS12 2140-0015 LAMPIGLOW NEON NE=-2H
ASDS13 2140=-0015 LAMPIGLOW NEON NE=2H
A9DS 14 2140-0015 LAMPIGLOW NEON NE=2H
A9DS 1S 2140-0015 LAMPSGLOW NEON NE-2H
AS9R1 0683-5135 REFXD COMP 51K OHMS 5% 1/u4w
A9R2 0683-~105% RIFXD COMP | MEGOHM S% 1/u4w
ASR3 0683-513% RIFXD COMP 51K OHMS 5% L/uw
# See list of abbreviations in introduction to this section
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Section IV Model 52451,
Table 4-1

Table 4-1. Reference Designation Index (Cont'd)

Reference s

Designation ¢ Stock No, Description # Note —

AS9RY 0683-1055 REFXD COMP 1| MEGOHM 5% 1/4w

AGRS 0683-5135 RIFXD COMP 51K OHMS 5% 1/4w

A9RS& 0683-1055 RIFXD COMP § MEGOHM 5% 1/4w

ASR? 0683-5135 RIFXD COMP 51K OHMS 5% 1/4W

A9RS 0683-1055 RIFXD COMP 1 MEGOHM S% 1/uw

ASR9 0683-5135 RIFXD COMP SiK OHMS 5% 1,/4w

ASR10 0683-1055 RIFXD COMP 1} MEGOHM 5% 1/4W

ASR11 0683-5135 R$FXD COMP 51K OHMS 5% 1/4w

AGR12 0683-1055 R$FXD COMP { MEGOHM S% 1/4W

ASR13 0683-1245 RIFXD COMP 120K OWM S% 1/u4w

ASRL4 0683-1245 RIFXD COMP 120K OHM 5% 1/4W

AGR1S5 0683-1245 RIFXD COMP 120K OHM 5% 1/4w

ASR16 0683-1245 RIFXD COMP 120K OHM S% 1/4W

Al0 5212L~-4A ASSYSDECIMAL COUNTER

5212L-4A~-1 BLANK BOARDIP.C.
05212-6011 READOUT BLOCK ASSEMBLY

Al10C1 0140-0194 CIFXD MICA 110 PF 5% 300 vDCW

Al0C2 0140-0217 CIFXD MICA 140 PF 2% 300VDCW

Al10C3 0140-0194 CIFXD MICA 110 PF S% 300 VDCW

AlOCH 0140-0195 C3FXD MICA 130 PF S% 300 VDCW

A10CS5 0140-0194 C3FXD MICA 110 PF 5% 300 VDCW

A10Cé6 0140-0194 CtFXD MICA 110 PF 5% 300 VDCW

A10C7 0140-0198 CtFXD MICA 200PF 5% 300VDCW

Al10C8 0140-0194 C3FXD MICA 110 PF 5% 300 VDCW

A10C9S 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW

A10C10 0140~0195 CtFXD MICA 130 PF 5% 300 VDCW —

AloCit 0140-0198 CIFXD MICA 200PF 5% 300VDCW

A10C12 0140-0198 CIFXD MICA 200PF S% 300VDCW

Al0C1i3 0140-0199 CIFXD MICA 240PF 5% 300VDCW

A10CR1 1601-0025 SEMICON DEVICE$DIODE JUNCTION

A10CR2 1601-0025 SEMICON DEVICEIDIODE JUNCTION

A10CR3 1601~-0025 SEMICON DEVICESDIODE JUNCTION

A1OCRYU 1901-0025 SEMICON DEVICEIDIODE JUNCTION

A10CRS 1901-0025 SEMICON DEVICEtDIODE JUNCTION

A1OCR6 1901-0025 SEMICON DEVICESDIODE JUNCTION

A10CR7 1901-0025 SEMICON DEVICE!DIODE JUNCTION

A10CR8 1901-0025 SEMICON DEVICESDIODE JUNCTION

A10DS! ) NSR$PART OF READOUT BLOCK ASSY

A10DS2 NSRtPART OF READOUT BLOCK ASSY

A10DS3 NSRiPART OF READOUT BLOCK ASSY

A10DS4 NSR$PART OF READOUT BLOCK ASSY

A10DSS NOT ASSIGNED

A100S6 1970-~0009 ELECTRON TUBE!INDICATOR 10 DIGIT

A10CR1Y 1901-0025 DIODE JUNCTION:100 MA AT 1V 100P1V

A1OCR2 1901-0025 DIODE JUNCTION$100 MA AT 1V 100PIV

A10CR3 1901-0025 DIODE JUNCTION:$100 MA AT 1V 100P1V

A10CR4 1901=-0025 DIODE JUNCTION:100 MA AT 1V 100P1lV

A10CRS 1901-0025 DIODE JUNCTION:100 MA AT 1V 100P1V

A10CR6 1901~-0025 DIODE JUNCTIONI100 MA AT iV 100P1V
S~

# See list of abbreviations in introduction to this section
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Model 52451 Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Reference o ps

Designation @ Stock No. Description # Note

A10CR7 1901-0025 DIODE JUNCTION:100 MA AT 1V 100PIV

A10CR8 1901-0025 DIODE JUNCTIONS$100 MA AT {V 100PIV

A1OCRS 1910-0016 SEMICON DEVICESDIODE GERMANIUM

A1OCR10 1910=-0016 SEMICON DEVICE:DIODE GERMANIUM

A10CR11 1810-0016 SEMICON DEVICESDIODE GERMANIUM

A1OCR12 1910-0016 SEMICON DEVICESDIODE GERMANIUM

A10CR13 1910-0016 SEMICON DEVICEtDIODE GERMANIUM

A10Q1 18%50-0062 TRANSISTOR $GERMANIUM

Al10Q2 1850~-0062 TRANSISTOR tGERMANIUM

A10Q3 1850-0062 TRANSISTOR IGERMANIUM

Al10Q4 1850-0062 TRANSISTOR $GERMANTUM

A10Q5 1850-0062 TRANSISTOR IGERMANIUM

Al10Q6 1850-0062 TRANSISTOR tGERMANIUM

A10Q7 1850~0062 TRANSISTOR $ GERMAN IUM

A10Q8 1850-0062 TRANSISTOR $ GERMANIUM

AIOR1! 0686-U73% RIFXD COMP 47K OHM 5% 1/2W

A1OR2 NSRIPART OF READOUT BLOCK ASSY

AI1OR3 THRU

AJORS NOT ASSIGNED

A10R6E 0683-3945 R3FXD COMP 390K OHMS S% 1/4W

A10R7 0683~-3945 RtFXD COMP 390K OHMS 5% t/u4W

A10R8 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W

AIOR9 0683-3945 RIFXD COMP 390K OHMS 8% 1/4W

Ai0R10 0683-5%563% RIFXD COMP 56K OHMS 5% 1/4w

AlOR1L 0683~8635 RIFXD COMP S6K OHMS 5% 1/u4w

AiOR12 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W

A10R13 0683=-5635 RIFXD COMP 56K OHMS S% 1/uw

A1OR14 0683~5635 RIFXD COMP 56K OHMS 5% 1/4w

A10OR15 0683-5635 RIFXD COMP 56K OHMMS 5% 1/4W%

A10R16 0683-5635 RIFXD COMP 56K OHMS 5% 1/u4w

A10R17 0683-5635 RSFXD COMP 86K OHMS 5% 1/u4W

Al10R18 0686=7525 RIFXD COMP 7500 OHM 5% 1/2w

A10R1O 0683-4335 R3FXD COMP U3K OHM 5% 1/4W

A10R20 0683-1035 RIFXD COMP 10K OHMS 5% 1/u4w

Al10R21 0683-1045 RIFXD COMP 100K OHM 5% 1/4W

A10R22 0683-4735 RtFXD COMP 47K OHM 5% 1/4W

A10R23 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W

A10R24 0683-1815 RS$FXD COMP 180 OHM 5% 1/u4Ww

A10R2S 0683-3925 RIFXD COMP 3900 OHMS 5% §/uW

Al1OR26 0686-7525 RIFXD COMP 78500 OHM 5% 1/2w

A10R27 0683-4335 R$FXD COMP 43K OHM S% 1/uW

A10R28 0683-1035 RIFXD COMP 10K OHMS 5% 1/u4W

A10R29 0686-7525 RtFXD COMP 7500 OMM S% 1/2w

A10R30 0683-u335 RSFXD COMP 43K OHM S% 1/4Ww

A10OR31 0683-8225 RIFXD COMP 8200 OHMS S% 1/4W

A1OR32 0683-1045 RIFXD COMP 100K OHM 5% 1/u4w

Al1OR33 0683-4735 RtFXD COMP u7K OHMS 5% 1/4W

A10R34 0683=3925 RIFXD COMP 3900 OHMS S% 1/u4Ww

A10R3S 0683-1815 R$FXD COMP 180 OHM 5% 1/uWw

A10R36 0683-3925 RIFXD COMP 3900 OHMS S% 1/uW

# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation ® Stock No. Description # Note
A1OR37 0686-7525 R$FXD COMP 7500 OHM S% 1/2w
Ai10R38 0683~-4335 RIFXD COMP 43K OHM 5% 1/4W
A10R39 0683-1035 RIFXD COMP JOK OHMS S% 1/4w
A1ORUO 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
A10RY1 0683=U335 RIFXD COMP u3K OHM S% 1/4W
ALORU2 0683-103% RIFXD COMP 10K OHMS S% 1/4w
AL1ORU3 06831045 RIFXD COMP 100K OHM 8% /4w
A1ORUY 0683=4735 RIFXD COMP U7K OHMS 5% 1/4W
AL1OR4LS 0683-3925 RIFXD COMP 3900 OHMS S% 1/4W
A1ORUG 0683-1815 RIFXD COMP 180 OHM 5% 1/uw
A10R47 0683~3925 RIFXD COMP 3900 OHMS 5% 1/4W
A10R4US8 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
A10RY4S 0683-4335 RI:FXD COMP 43K OHM S% 1l/4Ww
A1ORS0 0683-8225% RtFXD COMP 8200 OHMS 5% 1/4W
A10RSY 0683-6835 RIFXD COMP 68K OHM S% 1/4W
A1ORS52 0686-7525 RS$FXD COMP 7500 OHM 5% 1/2W
A1ORS3 0683-uU335 RIFXD COMP 43K OHWM 5% 1,/uw
A10RSY 0683-1035 RSFXD COMP 10K OHMS S% /4w
A1ORS5S 0683-1045 RIFXD COMP 100K OHM 5% 1/4w
A1ORS6 0686 U73s RIFXD COMP 47K OHM 5% 1/2W
A10RS7 0683-3925 RIFXD COMP 3900 OHMS S% i/uW
A10RS8 0683-1815 RIFXD COMP 180 OHM 5% 1/4W
A10RS9 0683-3925 RIFXD COMP 3900 OHMS 5% 1/uW
A1OR60 0686-7525% RIFXD COMP 7500 OHM 5% 1/2W
A10R6! 0683=4335 RSFXD COMP U3K OHM 8% 1/u4Ww
A10R62 0683-1035 RIFXD COMP 10K OHMS 5% 1/4Ww
Al10Vl NSRIPART OF READOUT BLOCK ASSY
ALl SAME AS A10e¢ USE PREFIX All
Al12 SAME AS A10: USE PREFIX Al2
AlL3 SAME AS A10y USE PREFIX Al3
Al4 SAME AS A10+ USE PREFIX Al4
ALS 0%5232-6010 DECIMAL COUNTER ASSEMBLY
05232-2010 BOARDIBLANK PC
05212-6011 READOUT BLOCK ASSEMBLY
Al15CY 0160-0369 CIFXD MICA 17 PF 5%
Al18C2 0160-0369 CIFXD MICA 17 PF 5%
Al15C3 0140-0204 CIFXD MICA 47PF S% NPO SO0VDCW
Al15C4 0140-0204 CIFXD MICA U7PF 5% NPO SO0VDCW
A15CS 0140-0204 CIFXD MICA u7PF 5% NPO SO0VDCW
A15C6 0140=-0204 CIFXD MICA U7PF 5% NPO S00VDCW
A15C7 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
A1S5C8 0140-0204 CIFXD MICA U7PF 5% NPO SOOVDCW
A15C9 0140-0204 CIFXD MICA U7PF 5% NPO S00VDCW
A15C10 0160~2563 C3FXD CER 2000 PF 20% SO0OVDCW
A15Cid 0160-2563 C3FXD CER 2000 PF 20% 500VDCW
Al1SC1l2 0140-0191 CtFXD MICA 56 PF 5% 300 VDCW
A1SCL3 0160-2306 CIFXD MICA 27 PF 5%
Al5C14 0140-0190 CtFXD MICA 39 PF &% 300 VDCW
Al15C1S 0140-0190 CtFXD MICA 39 PF 5% 300 VDCW
# See list of abbreviations in introduction to this section
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Model 52451, Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference .
Designation @ Stock No. Description # Note
A15C16 0140-0191 CiFXB MICA 56 PF %% 300 vDCW
AlSC17 0140-0191 C3FXD MICA 56 PF 5% 300 VDCW
A15CR1 1601-0025 DIODE+JUNCTIONS 100 MA AT 1V 100PIV
A1SCR2 1901-0025 DIODE+JUNCTION: 100 MA AT 1V 100PlV
AISCR3 1901-0025 DIOCE+JUNCTIONS100 MA AT 1V 100PlV
A1SCRY 1901-0025 DIODE+JUNCTIONS 100 MA AT 1V 100PlV
A1SCRS 1901-0025 DIODE +JUNCTION:100 MA AT 1V 100P1V
A1SCR6 1901-0025 DIODEJUNCTIONS100 MA AT 1V 100PIV
A1SCR7 1901-0025 DIODE+JUNCTION:100 MA AT 1V 100P1V
A1SCR8 1601=-0025 DIODE+JUNCTION:100 MA AT 1V 100PIV
A15CR9O 1901-0040 DIODE+SILICONS30 MA AT 1V 30 PlV
A15CR10 1601-0040 DIODE.SILICONt30 MA AT 1V 30 PIV
AlISCR1L 1901-0040 DIODE+SILICON130 MA AT 1V 30 PIV
A1SCR12 1901-0040 DIODE+SILICONI30 MA AT 1V 30 PlV
A1SCR13 1601=0040 DIODE+SILICONI30 MA AT iV 30 PIV
AISCR1Y 1601-0040 DIODE+SILICONS30 MA AT 1V 30 PlV
A1SCR1S 1901=0040 DIODE+SILICONI30 MA AT iV 30 PIV
A15CR16 1901~-0040 DIODE+SILICONt30 MA AT 1V 30 PIV
A1S5CR17 1901-0040 DIODE+SILICON$30 MA AT 1V 30 PIV
A15CR18 1901~-0040 DIODE+SILICONS30 MA AT 1V 30 PlV
A15CR1Q 1601-0040 DIODE+SILICONS30 MA AT iV 30 PlV
A1S5CR20 1901-0040 DIODE+SILICONI30 MA AT 1V 30 PIV
Ai1SCR2} 1901=-0040 SEMICON DEVICEIDIODE SILICON
A15DS1 NSR PART OF READOUT BLOCK ASSY
A15DS2 NSR PART OF READOUT BLOCK ASSY
A18DS3 NSR PART OF READOUT BLOCK ASSY
A15DSY NSR PART OF READOUT BLOCK ASSY
A15DSS NOT ASSIGNED
A18DS6 1970-0009 ELECTRON TUBESINDICATOR 10 DIGIT
Al1SQ1 1853-0034 TYRANSISTORSSILICON PNP
A15Q2 1853=0034 TRANSISTORISILICON PNP
A15Q3 1853-0034 TRANSISTORISILICON PNP
A15Q4 1853-0034 TRANSISTORISILICON PNP
A15Q5 1853=-0034 TRANSISTORISILICON PNP
A15Q6 1853-0034 TRANSISTORISILICON PNP
A1%Q7 1853-0034 TRANSISTORSSILICON PNP
A15Q8 1853-0034 TRANSISTORSSILICON PNP
Al15R1 0686-4735 RIFXD COMP 47K OHM 5% 1/2W
A15R2 NSR PART OF READOUT BLOCK ASSY
A15R3 THRU
A1SRS NOT ASSIGNED
A15R6 0683-3945 RIFXD COMP 390K OMM 5% 1/4W
A1SR7 0683-3945 RIFXD COMP 300K OHM 5% 1/uw
A15R8 0683-3945 RIFXD COMP 390K OHM 5% 1/uw
A18R9 0683-3945 R3$FXD COMP 390K OHM 5% 1/4W
A1%R10 0683-5635 RIFXD COMP 56K OHWHM 8% i/uw
Al1SR11 0683=-%635 RIFXD COMP S6K OHM 5% L/u4Ww
Al1SR1i2 0683-5635 RIFXD COMP 56K OHM S% 1/4W
A1SR13 0683=5%5635 R3IFXD COMP 56K OHM 5% 1/4W
# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference ]
Deesignation @ Stock No. Description # Note
AISR14 0683~-5635 RE$FXD COMP 56K OHM 5% 1/4W
Ai15R1S 0683-563% RIFXD COMP B6K OHM 5% L/uw
ALSR16 0683-5635 RIFXD COMP 56K OHM S% 1/4W
Ai1SR17 0683-5635 RtFXD COMP 56K OHM 5% 1/4W
A15R18 0761-0010 RIFXB MET OX 1800 OHM 5% 1w
A15R19 0761-0010 RIFXD MET OX 1800 OHM 5% 1w
A15R20 0758-0044 RIFXD MET OX 2200 OHM 5% 1/2w
A15R21 07%58=-0004 RIFXD MET FLM 2700 OHM S% 1/2W
A15R22 0758=0004 RIFXD MET FLM 2700 OHM S% 1/2W
A18R23 07580004 RIFXD MET FLM 2700 OHM 5% 1/2W
Ai5R24 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A1S5R25 07%58-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A15R26 0683-1635% RSIFXD COMP 16K OHM 5% 1/u4W
A1SR27 0683=-1635 R1FXD COMP 16K OHM 5% 1/4W
A15R28 0683-1635 RIFXD COMP 16K OHM 5% 1/uw
A15R29 0683-1635 RIFXD COMP 16K OHM 5% 1/4w
A15R30 0683-1635 RIFXD COMP 16K OHM 5% 1l/u4w
A15R31 0683-1635 RIFXD COMP 16K OHM 5% 1/uW
AlSR32 0683-1635 R1FXD COMP {6K OHM S% 1/4W
A15R33 0683-1635 RIFXD COMP 16K OHM S% 1/4W
A1SR34 0683-1015 RIFXD COMP 100 OHM 5% 1/4W
AL1S5R3S 0683-3925 RIFXD COMP 3900 OHM 5% 1/uW
A15R36 0683-1835 R3FXD COMP 18K OHM 5% 1/4W
A1S5R37 0683-3925 R$FXD COMP 3900 OHM S% 1/u4W
A1SR38 0683-4715 RIFXD 470 OHMS S% 1/U4W
A1SR39 0683~1015 RIFXD COMP 100 OHM 5% 1/4W
A15R40 0683-392% RI1FXD COMP 3900 OHM 5% t/u4w
A15R41 0683-1835 RIFXD COMP 18K OHM 5% 1/4W
A1SRY2 0683-3925% RIFXD COMP 3900 OHM 5% j/4w
AIS5R4U3 0683-1115 RIFXD COMP 110 OHM 5% 1/4W
ALSR4Y 0683-1025 R1FXD COMP 1000 OHM 5% 1/4w
A15R4S 0683~3925 RIFXD COMP 3900 OHM 5% 1/u4W
A1SR4E 0683-1835 R$FXD COMP 18K OHM 5% 1/4W
AI15R47 0683-~3925 R$FXD COMP 3900 OHM 5% 1/4W
A15RU8 0683-10U5 RtFXD COMP 100K OHM 5% 1/4W
A1SRUS 0683=-3925 R$FXD COMP 3900 OHM 5% 1/4w
A15RS0O 0683-1835 R31FXD COMP 18K OHM 5% 1/4W
A15RS51 0683~1025 R1FXD COMP 1000 OHM 5% 1/4w
A15R52 0683-1115 RIFXD COMP 110 OHM 5% 1/4W
A15R53 0683-3925 RIFXD COMP 3900 OHM 5% 1/4w
A1SR54 0683-1045 RIFXD COMP 100K OHM 5% 1/4Ww
AL1SR55 0683-1025 RIFXD COMP 1000 OHM 5% 1/4Ww
A1S5R56 0683-3625 RIFXD COMP 3600 OHM 5% 1/4W
A15R57 0683-3625 RIFXD COMP 3600 OHM %% 1/4W
A15R58 0683-1025 RIFXD COMP 1000 OHM 5% 1/4W
A15R59 0683=-1045 RIFXD COMP 100K OHM 5% 1/4w
A15R60 0683-1125 RIFXD COMP 1100 OHM 5% 1/4W
Al15R61 0683=2735 RIFXD COMP 27K OHM 5% 1/4W
A1SR6&2 0683-1045 RIFXD COMP 100K OHM 5% 1/4w
A15R63 0683~1235 RIFXD COMP 12K OHM 5% 1/4W
A15R64 0683-3025 RIFXD COMP 3000 OHM 5% 1/4W
# See list of abbreviations in introduction to this section
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Model 5245L Section IV

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Reference .
Designation ¢ Stock No. Description # Note
A15R65 0683-3935 R3IFXD COMP 39K OHM S% 1/4Ww
Al18V1 NSR PART OF READOUT BLOCK ASSY
Al6 SAME AS A1S5IUSE PREFIX A16
Al7 5245A-65C ASSY{DECIMAL COUNTER
5245A~65C~1 BOARD:BLANK P.C.
Al17C1 0150~0093 CtFXD CER 0+.01UF +80-20 100VDCW
Al7C2 0150-0050 CiFXD CER 100 PF 600 VDCW
A17C3 0140-0196 CiFXD MICA 150 PF 5% 300 VDCW
A17C4 0140-0145 C1FXD MICA 22 PF 5% 500 VDCW
Al17CS 0140-0210 CIFXD MICA 270PF 5% 300VDCW
ALT7C6 0140-0145 CIFXD MICA 22 PF 5% 500 VvDCW
ALT7C7 0140-0196 CtFXB MICA {50 PF 5% 300 VDCW
A17C8 0140-0202 C3FXD MICA 15 PF 5% S00VDCW
A17C9 0140~0208 CStFXD MICA 68O0PF 5% 300VDCW
A17C10 0140-0202 CtFXD MICA 15 PF S% SOOVDCW
Al17C1Y 0140-0204 CtFXD MICA 47PF S% NPO S00VDCW
AL7C12 0140-0145 CIFXD MICA 22 PF 5% 500 VDCW
A17C13 0140-0214 C3FXD MICA 60PF 5% 300VDCW
Al17C14 0140-0210 CtFXD MICA 270PF 5% 300VDCW
AL7C1S 0140-0145 CtFXD MICA 22 PF 5% 500 VvDCW
Al17C16 0140~0214 CtFXD MICA &OPF 5% 300VDCW
AL7C17 0140-0203 CtFXD MICA 30PF S% SOOVDCW
A17C18 0140-0202 CIFXD MICA 15 PF 5% SOOVDCW
Al17C19 0140-0210 CIFXD MICA 270PF S% 300VDCW
Al7€20 0140-0202 CIFXD MJICA 15 PF 5% SOOVDCW
A17C21% 0140-0193 CtFXD MICA 82PF 5% 300VDCW
Al7C22 0140-0200 C3FXD MICA 390PF 5% 300VDCW
A17C23 0140-0200 CtFXD MICA 390PF 5% 300VDCW
Al7c24 0140-0200 CtFXD MICA 390PF 5% 300VDCW
Al17C25 0150-0093 CiFXD CER 0.01UF +80-20 100VDCW
A17C26 0150-0093 CIFXD CER Q0+.01UF +80-20 100VDCW
Al17C27 0150-0093 CIFXD CER O.,01UF +80-20 100VOCW
A17C28 0150~-0093 CtFXD CER 0.01UF +80-20 100VDCW
A17C29 0150-0093 CtFXD CER 0+,01UF +80-20 100VDCW
AI7CR} 1910-0022 SEMICON DEVICE!DIODE GE 100MA 6P1V 3,5NS
A17CR2 1910-0022 SEMICON DEVICEIDIODE GE 100MA 6PIV 3.5NS
A17CR3 1910-0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3.5NS
A1TCR4 1610-0021 SEMICON DEVICESDIODE
A17CRS 1910~0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3.5NS
A17CR6 1910-0021 SEMICON DEVICE$DIODE
A17CR7 1910-0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3.5NS
A17CR8 1910-0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3.SNS
AL1T7CR9 1910-0021 SEMICON DEVICE$DIODE
A17CR10 1910-0021 SEMICON DEVICE$DIODE
A17CR11 1910-0022 SEMICON DEVICEIDIODE GE 10OMA &PIV 3.S5NS
Al17CR12 1910-0022 SEMICON DEVICEIDIODE GE JOOMA 6PIV 3.SNS
A17CR13 1910-0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3,.8NS
A17CR14 1910-0022 SEMICON DEVICEIDIODE GE 100MA 6PIV 3.8SNS
A17CR1S 1910-0021 SEMICON DEVICE:DIODE

# See list of abbreviations in introduction to this section
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Section IV Model 52451,
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)

Reference

Designation @ Stock No. Description # Note

A17CR16 1910-0022 SEMICON DEVICEIDIODE GE 100MA 6PIV 3.5NS

AL17CRL7 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS

A17CR18 1910-0022 SEMICON DEVICESDIODE GE 100MA &PIV 3,5NS

AL17CR19 1910-0022 SEMICON DEVICESIDIODE GE 100MA 6PIV 3,8NS

A17CR20 1901-0025 SEMICON DEVICE:DIODE JUNCTION

AL7LL 9140~-0159 COILSFXD O.47UH 20%

A17L2 9140-0158 COILIFXD 1.0UH 10%

AL7L3 9140-0159 COILSIFXD O«47UH 20%

AL7L4G 9140-0158 COILIFXD 1+0UH 10%

AL7LS 9140-0143 COILIFXD RF 33 UH

AL7L6 9140-0159 COILIFXD OsU4T7UH 20%

ALT7LT7 9140-0159 COILSFXD O«47UH 20%

AL170L8 9140-0143 COILSIFXD RF 3.3 UH

AL7LS 9140-0143 COILSFXD RF 33 UMW

Al17Q1 1854-0009 TRANSISTORI2N709 NPN SILICON

AL17Q2 1854-0009 TRANSISTOR12N709 NPN SILICON

A17Q3 1854-0009 TRANSISTORI2N709 NPN SILICON

AL1T704 1854=-0009 TRANSISTORS$2N709 NPN SILICON

A17QS 1854-0009 TRANSISTOR:2N709 NPN SILICON

A1706 1854-0009 TRANSISTORS$2N709 NPN SILICON

A1T7Q7 1854«-0009 TRANSISTORI2N709 NPN SILICON

Al17Q8 1854-0009 TRANSISTORI2N709 NPN SILICON

A17Q9 18%0-0158 YRANSISTORSPNP GERMANIUM

A17010 1850-0102 TRANSISTORtGE2N2455

A17011 18%4-0009 TRANSISTORE2N709 NPN SILICON

Al17Q12 1854-0009 TRANSISTOR12N709 NPN SILICON

Al17013 1854-0009 TRANSISTOR$2N709 NPN SILICON

A17R1 0683-5115 RIFXD COMP 510 OHMS S% 1/4w

Al7R2 0683-4725 RIFXD COMP 4700 OHM 5% 1/4Ww

AL7R3 0683-2015 RtFXD COMP 200 OHMS 5% 1/4w

AL17RY 0683-1225 RIFXD COMP 1200 OHMS 5% 1/4W

AL7RS 0683-3315 RIFXD COMP 330 OHMS 5% 1/4w

AL17R6 0683~2025 R1FXD COMP 2000 OHMS S% 1/4W

AL7R7 0683-3305 R1FXD COMP 33 OHMS 5% 1/4W

AL17R8 0683-2025 RIFXD COMP 2000 OHMS 5% 1/4W

AL7RS 0683-4725 RIFXD COMP 4700 OHM 5% 1/u4Ww

A17R10 0683-2015 R3FXD COMP 200 OHMS S% 1/uw

Al7R11 0683-1225% RIFXD COMP 1200 OHMS 5% 1/u4W

Al17Ri2 0683-3315 RIFXD COMP 330 OHMS 5% 1/u4w

AL17R13 0683~-2025 RIFXD COMP 2000 OHMS 5% 1/4W

AL7R14 0683=-1035 RIFXD COMP 10K OHMS 5% 1/u4w

AL7R1S 0683-2225 RIFXD COMP 2.,2K OHM 5% 1/uw

A17R16 0683-3315 RIFXD COMP 330 OHMS 5% 1/4W

AL7R17 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4Ww

A17R18 0683-2725 RIFXD COMP 2700 OHMS 5% 1/4W

ALl7R19 0683~-5105 RtFXD COMP 51 OHM 5% 1/4W

A17R20 0683-2415 RSFXD COMP 240 OHMS 5% 1/uw

Ai7R21 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W

A17R22 0683-2725% RIFXD COMP 2700 OHMS S% 1/4W

A17R23 0683-2225 RIFXD COMP 2.2K OHM 5% 1/4W

# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference .
Designation @& Stock No. Description # Note
AL1TR24 0683-2025 R3IFXD COMP 2000 OHMS S% 1/4Ww
AL17R2S 0683-1035 RIFXD COMP 10K OHMS 5% 1/4Ww
Al17R26 0683=-2215 RIFXD COMP 220 OHMS 5% 1/4Ww
AL17R27 0683-1015 R$FXD COMP 100 OHMS 5% 1/4w
A17R28 0683-4715 R$FXD COMP 470 OHM 5% 1/uw
Al7R29 0683-2415 RIFXD COMP 240 OHMS 5% 1/4Ww
A17R30 0683-1025% RIFXD COMP 1000 OHM 5% 1/4W
A17R31 0683-8215 R$FXD COMP 820 OHMS 5% 1/4w
A17R32 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W
AL7R33 0683=5105 RIFXD COMP 51 OHM 5% 1/4W
A17R34 0683-2415 R$FXD COMP 240 OHMS 5% 1/4W
A17TR3S 0683=-1025 RIFXD COMP 1000 OHM 5% 1/u4w
ALTR36 0683-8215 R3FXD COMP 820 OHMS 5% /4w
ALTR37 0683=3025% R$FXD COMP 3000 OHMS 5% 1/4W
A17R38 0¢83-2025 RIFXD COMP 2000 OHMS 5% 1/4W
A17R39 0683~-1035 RIFXD COMP 10K OHMS 5% 1/uw
AL17R40 0683=-4715 RIFXD COMP 470 OHM S% 1/4w
Al7R41 0683-3315 RIFXD COMP 330 OHMS S% 1/uw
Al7RU42 0683-1825 RIFXD COMP 1800 OHMS S% 1/u4Ww
A17TRYU3 0683=-2725 RIFXD COMP 2700 OHMS 5% 1/4W
AL7RUY 0683-5105 RIFXD COMP 51 OHM S% 1/u4w
AL7R4S 0683-3315 RIFXD COMP 330 OHMS 5% 1/4w
Al7TRUG 0683-~1825 R3FXD COMP 1800 OHMS S% 1/4W
AL7RYT7 0683-2725 RIFXD COMP 2700 OHMS 5% 1/uw
AL7RY4S8 0683-4715 RIFXD COMP 470 OHM 5% 1/u4W
A17R49 0683-2025 RIFXD COMP 2000 OHMS 5% 1/4W ’
AL1TR50 0683-1035% RIFXD COMP 10K OHMS 5% 1/uw
AL7RS1 0686-4715 RIFXD COMP 470 OHMS 5% 1/2W
Al7RS2 0683-%5115 RIFXD COMP 510 OMM 5% 1/4W
AL7RS3 0683~-0475 RIFXD COMP 4,7 OHMS 5% 1/uw
AL7RS4 0683-5%615 RIFXD COMP 560 OHMS 5% 1/uw
A17RS5S 0683-U4315 RIFXD COMP 430 OHMS 5% 1/4w
ALTRS6 0683-7515 RIFXD COMP 750 OHMS S% 1/uw
A17RS7 0683-7515 RIFXD COMP 750 OHMS 5% 1/u4w
A17R58 0683~-5115 RIFXD COMP 510 OHM 5% Ll/uw
AL7RSS 0683-7515 RIFXD COMP 750 OHMS 5% 1/4W
A17R60 0761-~0020 RIFXD MET FLM 91 OHM 5% 1W
ALlTR61 0683-1015 RIFXD COMP 100 OHMS 5% 1/u4W
A17R62 0683-680% R$FXD COMP 68 OHMS S% 1/4w
Al8 5245L-4B ASSYSREADOUT
5243A=-65A=] BOARDIBLANK PeCe
0%5212-6011 READOUT BLOCK ASSEMBLY
Al18CR1 1901-0025% SEMICON DEVICESIDIODE JUNCTION
A18CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A18CR3 1901-0025 SEMICON DEVICEtDIODE JUNCTION
A18CR4 1901-0025 SEMICON DEVICESDIODE JUNCTION
A18CRS 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A18CR6 1901~0025 SEMICON DEVICESDIODE JUNCTION
A18CR7 1601-0025 SEMICON DEVICE$DIODE JUNCTION
A18CRS8 1901-0025% SEMICON DEVICE::DIODE JUNCTION

# See list of abbreviations in introduction to this section
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Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference s
Designation @ Stock No. Description # Note
A18DS1 NSR PART OF READOUT BLOCK ASSY.
A18DS2 NSR PART OF READOUT BLOCK ASSY.
A18DS3 NSR PART OF READOUT BLOCK ASSY.
A18DS4 NSR PART OF READOUT BLOCK ASSY.
A18DSS NOT ASSIGNED
A18056 1970-0009 ELECTRON TUBESINDICATOR 10 DIGIT
A18Q1 1854-0003 TRANSISTORINPN SILICON
A18@Q2 1854-0003 TRANSISTORINPN SILICON
A18Q3 1854-0003 TRANSISTORSNPN SILICON
Al8Q4 1854-0003 TRANSISTORINPN SILICON
A1805 18540003 TRANSISTORSINPN SILICON
A18Q6 1854-0003 TRANSISTORINPN SILICON
A18Q7 18540003 TRANSISTORSNPN SILICON
Al18Q8 1854-0003 TRANSISTORINPN SILICON
Al8R1 0686 4738 RSFXD COMP 47K OHM S% 1/2Ww
A18R2 NSR PART OF READOUT BLOCK ASSY.
A18R3 THRU -
A18R5 NOT ASSIGNED
A18R6 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W
A18R7 0683-3945 RIFXD COMP 390K OHMS S% §/uW
A18R8 0683-3945 RIFXD COMP 390K OHMS S% 1/4W
A18R9 0683-3945 RIFXD COMP 390K OHMS S% 1/uWw
A18R10 0683-%5635 RIFXD COMP S6K OHMS 5% 1/uw
Al18R11 0683-5635 RIFXD COMP 56K OHMS 5% 1/4w
AlBR12 0683-%635 RIFXD COMP S6K OHMS 5% 1/4W
A18R13 0683-5635 R$FXD COMP 56K OHMS 5% 1/u4w
Al18R14 0683-5635 RIFXD COMP S6K OHMS S% 1/4W
A18R1S 0683-%5635 R$FXD COMP 56K OHMS 5% 1/4w
A18R16 0683-%5635 RIFXD COMP 56K OHMS 5% 1/4Ww
Al18R17 0683-%5635 R1FXD COMP 56K OHMS S% 1/4w
Al8R18 0683-2025 R$FXD COMP 2000 OMM 5% 1/u4Ww
Al1BR19 0683~-7525 RIFXD COMP 7500 OHMS S% 1/4W
A18R20 0683-1545 R3FXD COMP 150K OHM 5% 1/4w
Al18R21 0683-5135 R3FXD COMP 51K OHM 5% 1/u4W
Al18R22 0683-6805 R3IFXD COMP 68 OHM S% 1/4Ww
A18R23 NOT ASSIGNED
Al18R24 0683-7525 RIFXD COMP 7500 OHMS 5% i/4W
A18R25 0683=-1045 RIFXD COMP 100K OHM 5% 1/4w
A18R26 0683-2025 R3$FXD COMP 2000 OHM 5% 1/4W
A18R27 0683-7525 RIFXD COMP 7500 OMHMS S% 1/4W
A18R28 0683~1545 RIFXD COMP 150K OHM 5% 1/4w
A18R29 0683-5135 RIFXD COMP 51K OHM 5% 1/4W
A18R30 0683-9105 R$FXD COMP 910 OHM 5% 1/4W
A18R31 NOT ASSIGNED
A18R32 0683-7525 R1FXD COMP 7500 OHMS S% 1/4W
A18R33 0683-1045 RIFXD COMP 100K OHM 5% 1/4Ww
A18R34 0683-2025 RIFXD COMP 2000 OHM 5% 1/u4w
A18R3S 0683-7%25 RIFXD COMP 7500 OHMS 5% 1/4W
A18R36 0683~1545 RIFXD COMP 150K OHM 5% 1/4w
A18R37 0683-5135 R1FXD COMP 51K OHM 5% 1/4W
# See list of abbreviations in introduction to this section
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Model 52451, Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)

Reference

Designation @ Stock No. Description # Note

AJ8R38 0683-9105 RIFXD COMP 910 OHM S% 1/u4w

A1BR39 NOT ASSIGNED

Al18RU0 0683~-7525 RIFXD COMP 7500 OMHMS 5% 1/4W%

Al18R41 0683-1045 RiFXP COMP 100K OHM 5% 1/4w

A18RU2 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W

A18RU3 0683~-7525 RIFXD COMP 7500 OHMS 5% 1/u4W

A18RUY 0683-1545 RIFXD COMP 150K OHM 5% 1/4Ww

A18R4US 0683-5135 R3FXD COMP 51K OHM 5% 1/4W

A18RUS 0683-9105 RIFXD COMP 910 OHM S% 1/4W

A1BRYU7 NOT ASSIGNED

A18R48 0683-7525 RIFXD COMP 7500 OHMS S% t/u4W

A18RUS 0683-1045 RIFXD COMP 100K OHM 5% 1/uw

Al8vV1 NSR PART OF READOUT BLOCK ASSY.

Al9 05245-6014 BOARB ASSY!INPUT AMPLIFIER

0%245-2014 BOARDIBLANK PC
A19C1 0160-0127 CIFXD CER 1UF 20% 25VOCW
FACTORY SELECTED PARTSTYPICAL VALUE GIVEN

Ai9C2 0180-0093 CIFXD CER O.01UF +80-20 100VDCW

A19C3 0150-0042 CIFXD TI 4.7 PF 5% S00VDCW

A19C4 0150~0093 CItFXD CER O.,01UF +80-20 100VDCW

A19CS5 0150-0093 CIFXD CER QO.01UF +80-20 100VDCwW

Al9C6E 0150-0073 CIFXD CER 100 PF 10% 500VDCW

A19C7 0160-0127 CIFXD CER 1UF 20% 25VDCW

A19C8 0150-0093 CIFXD CER 0.01UF +80-20 100VDCW

A19C9 0150-0061 CIFXB CER 20 PF 10% 100VDCW

A19C10 0150-0093 CtFXD CER 0.01UF +80-20 100VDCW

A19CR1 1901-0146 SEMICON DEVICESDIODE SILICON

A19CR2 1901-0040 SEMICON DEVICESDIODE SILICON

A19CR3 1901-0146 SEMICON DEVICE:DIODE SILICON

A19CR4 1901-0040 SEMICON DEVICEDIODE SILICON

A19€CRS 1902-0580 DIODE BREAKDOWNSSILICON

A19CR6 1901=0040 SEMICON DEVICESDIODE SILICON

A19CR7 1601-0040 SEMICON DEVICEIDIODE SILICON

Al19Q1 1855-0036 YRANSISTORIDUAL N CHAN FET

A19Q2 1854-0249 TRANSISTOR:DUAL NPN SILICON

A1903 1853-0015 YRANSISTORISILICON PNP 2N3640

A19Q4 1853-0015 TRANSISTORISILICON PNP 2N3640

A19Q5% 1854-0009 TRANSISTOREI2N709 NPN SILICON

A1906 1854~-0009 TRANSISTORI2NT709 NPN SILICON

A19R1 0757-0898 RIFXD MET FLM 82 OHM 2% 1/8aw

Al19R2 0757-0924 RIFXD MET FLM 1K OHM 2% 1/8W

A19R3 0757-0948 RIFXD MET FLM 10K OHM 2% 1/8W

A19RY 0757-0950 RIFXD MET FLM 12K OHM 2% 1/8W

A1I9RS 0757-0940 RIFXD MET FLM 4.7K OHM 2% 1/8W

A19R6 0757-0952 RIFXD MET FLM 15K OHM 2% 1/8W

A19R7 0757-0909 RIFXD MET FLM 240 OHM 2% 1/8W

A19R8 0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W

A19R9 0757-09036 RIFXD MET FLM 3.3K OHM 2% 1/8W

# See list of abbreviations in introduction to this section
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Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation @ Stock No. Description # Note
A19R10 0757-0916 RIFXD MET FLM 470 OHM 2% 1/8W
AlSR11 07%7-0900 RIFXD MET FLM 100 OHM 2% 1/8W
Al9Ri2 0757-0904 RIFXD MET FLM 150 OHM 2% 1/8W
A19R13 0757-0936 RIFXD MET FLM 3,3K OHM 2% 1/8W
AISRLYU 0757=0916 RIFXD MET FLM 470 OHM 2% 1/8W
A19R1S 0757-0909 RtFXD MET FLM 240 OHM 2% 1/8W
AI9R16 0757-0932 RIFXD MET FLM 2,2K OHM 2% 1/8W
A19R17 0757-0920 REFXD MET FLM 680 OHM 2% 1/8W
A19R 18 07%7=-0952 RIFXD MET FLM 15K OHM 2% 1/8W
AIOR19 0757-0972 RS$FXD MET FLM 100K OHM 2% 1/8W
A19R20 2100~1513 RIVAR WW 50 OHM 5% 1w
Al19R21 0757-0930 RIFXD MET FLM 1.8K OHM 2% 1/8W
A19R22 0757=-0914 RIFXD MET FLM 390 OMM 2% 1/8W
A19R23 0757-0902 RIFXD MET FLM 120 OHM 2% 1/8W
A19R24 07%7=-0930 RIFXD MET FLM 1.8K OHM 2% 1/8W
A19R2S 0757-0948 RIFXD MET FLM 10K OHM 2% 1/8W
A19R26 07%7-0950 RIFXD MET FLM 12K OHM 2% 1/8W
A20 SAME AS A1SIUSE PREFIX A20
A21 05245-6018% BOARD ASSYIFUNCTION
05245-2015 BOARDIBLANK PC
A21C1 0160-0127 CtFXD CER 1UF 20% 25VDCW
A21C2 0150-0093 CtFXD CER O.0lUF +80-20 100VDCW
A21C3 01%0~0093 CtFXDP CER C.01UF +80-20 100VDCW
A21C4 0170-0084 CIFXD MY O0.068BUF 20% SOVDCW
A21CS 0160-0127 CIFXD CER 1UF 20% 25VDCW
A21C6 0160-0127 CitFXD CER 1UF 20% 25VDCW
A21C7 0160-0127 CIFXD CER 1UF 20% 25VDCW
A21C8 0160-0205 CIFXB MICA 10 PF 5%
A21C9 0140-0203 Ci1FXD MICA 30PF 5% SO0VDCW
A21C10 0140-0203 CIFXD MICA 30PF 5% 500VDCW
A21C1t 0160-0205 CIFXD MICA 10 PF 5%
A21Ct2 0150-0093 CiFXD CER 0.0lUF +80-20 100VDCW
A21C13 0140-0149 CIFXD MICA 470 PF 5% 300 VOCW
A21C14 0140~-0149 CtFXD MICA 470 PF 5% 300 VDCW
A21C15 0140-0149 CIFXP MICA 470 PF S% 300 VDCW
A21C16 0140-0149 CIFXD MICA 470 PF 5% 300 VDCW
A21C17 0150-0093 Ct1FXD CER Q.,01UF +80-20 100VDCw
A21C18 0160-0370 CtFXD MICA 20 PF S%
A21CR1 1910~-0016 SEMICON DEVICEIDIODE GERMANIUM
A21CR2 1910~0016 SEMICON DEVICESDIODE GERMANIUM
A21CR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A21CRY 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
A21CRS 1610=-0016 SEMICON DEVICE!DIODE GERMANIUM
A21CR6 1910=0016 SEMICON DEVICE:DIODE GERMANIUM
A21CR7 1910=-0016 SEMICON DEVICEIDIODE GERMANIUM
A21CR8 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A21CR9 1901-0040 SEMICON DEVICE:DIODE SILICON
A21CR10 1910-0016 SEMICON DEVICE!DIODE GERMANIUM
A2iCR11 1610~-0016 SEMICON DEVICEIDIODE GERMANIUM
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
R nce s
Deesfiegﬁl(Ztion @ Stock No. Description # Note
A2iCR12 1910-001¢ SEMICON DEVICESDIODE GERMANIUM
A21CRI13 1901-0025% DIODE JUNCTION3$100 MA AT 1V 100P1V
A21CR1Y 1901-0025 DIODE JUNCTION3100 MA AT 1v 100P1ly
A21CR15 1910-0016 SEMICON DEVICESDIODE GERMANIUM
A21CR16 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A21CR17 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A21L1 9140-0146 COILSFXD RF 10 UH
A21L2 9140-0146 COILSFXD RF 10 UH
A21L3 9140-0095 COILSFXD RF 027 UH
A21L4 9140-0159 COILE{FXD RF 0e47 UH
A2101 1854=-0019 YRANSISTORISILICON NPN
A21Q2 1854~0005 TRANSISTORI2N708 NPN SILICON PLANAR
A2103 1854-007% TRANSISTORI2N3478 NPN SILICON
A2104 1854-0073% TRANSISTORI12N3478 NPN SILICON
A2105 1854-0005% TRANSISTOR:2N708 NPN SILICON PLANAR
A21Q6 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR
A21Q7 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A2108 1854=0008% TRANSISTOR$2N708 NPN SILICON PLANAR
A21Q9 1854-0009 TRANSISTOR$2N709 NPN SILICON
A21010 1853-0015 TRANSISTORISILICON PNP
A21011 1853=-0015 TRANSISTORSSILICON PNP 2N3640
A21012 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A21013 1854-0019 TRANSISTORISILICON NPN
A21R1 0683=-1615% RIFXD COMP 160 OHM 5% 1/4W
A21R2 0683-1615 RIFXD COMP 160 OHM S% 1/4W
A21R3 0683-103% RIFXD COMP 10K OHMS S% 1/4W
A21R4 0683-5125 RIFXD COMP 5100 OMM 5% 1/4W
A21RS 0683~8125% RIFXD COMP 5100 OHM 5% 1/4w
A21R6 0683-5125 RIFXD COMP 5100 OHWHM 5% 1/uw
A21R7 0683-5125 RIFXD COMP 5100 OHM 5% L/uw
A21R8 0683-5125 RIFXD COMP 5100 OWM 5% 1/4W
A21R9 0683-%125% RIFXD COMP 5100 OHM 5% 1/u4W
A21R10 0683-1035% RIFXD COMP 10K OHMS S% 1/u4w
A21R11 0683-1035 RIFXD COMP 10K OHMS 5% 1l/4w
A21R12 0683-1035 RIFXD COMP 10K OHMS S% 1/4w
A21R13 0683-1035 RIFXD COMP JOK OHMS 5% 1/4w
A2iR14 0683-1035% RS$FXD COMP 10K OHMS 5% 1/4W
A21R1LS 0683-1038% RIFXD COMP 10K OHMS 5% 1/4w
A21iR16 0683-2025 R$FXD COMP 2000 OHM 5% 1/4W
A21R17 0683-622% RIFXD COMP 6200 OHMS 5% 1/4W
A21R18 06832025 RIFXD COMP 2000 OHM 5% 1/4w
A21R19 0683~6225 RIFXD COMP 6200 OMMS 3% 1/u4W
A21R20 0683-1025 RIFXD COMP 1000 OHM 5% 1/4w
A21R21 0683-1025% R1FXD COMP 1000 OHM 5% 1/4w
A21R22 0683-1815 RIFXD COMP 180 OHM 5% 1/4W
A21R23 0683-1815 RIFXD COMP 180 OHM 5% 1/4W
A21R24 0683-~-1815 RIFXD COMP 180 OHM S% 1/uw
A21R2% 06834315 RIFXD COMP 430 OHMS 5% 1/uw
A21R26 0683~-4315 R1FXD COMP 430 OHMS S% 1/4W
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Reference .
Designation @ Stock No. Description # Note
A21R27 0683=-U4315 RSFXD COMP U430 OHMS 5% /4w
A21R28 0683-3915 RIFXD COMP 390 OHMS 5% 1/u4w
A21R29 0683-6815% RIFXD COMP 680 OWMS 5% 1/u4w
A21R30 0683-6215 RIFXD COMP 620 OHM 5% /4w
A21R31 2100-0737 RtVAR WWw 200 OHM S% 1W
A21R32 0683-3915% R$FXD COMP 390 OHMS 5% 1/4W
A21R33 0683-6818 RIFXD COMP €80 OHMS 5% 1/uw
A21R34 0683-3915% RIFXD COMP 390 OHMS 5% i/4w
A21R35 0683-1115 RIFXD COMP 110 OHM 5% 1/u4w
A21R36 0683=4715 RIFXD COMP 470 OHM 5% 1/4W
A21R37 0683=-4715 RIFXD COMP 470 OHM 5% 1l/u4w
A21R38 0683-272% RIFXD COMP 2700 OHM S% 1/uw
A21R39 0683=-5115 RIFXD COMP 510 OHMS 5% 1/4W
A21R40 0683-4725 RIFXD COMP 4700 OHM 5% 1/4w
A21R4L 0683=-u4725 R3IFXD COMP 4700 OHM 5% 1/u4w
A21RU42 0683-5115 RIFXD COMP 510 OHMS 5% 1/4w
A21RUD 0683=u725% RIFXD COMP 4700 OHMM S% 1/4W
A21R4Y 0683-4725 RIFXD COMP 4700 OHM 5% L1/uw
A21R45 0683-6825 RIFXD COMP 6800 OHMS 5% 1/4W
A21R46 0683-4735 RIFXD COMP 47K OHMS 5% 1/u4W
A21R47 0683~-4735 RIFXD COMP U7K OHMS 5% 1/u4w
A21R48 0683-5115 R3FXD COMP 510 OHMS 5% 1/4w
A21R49 0683=-2415 RIFXD COMP 240 OHM S% 1/4Ww
A21R50 0683-1815 R3FXD COMP 180 OHM 5% 1/u4Ww
A21RS! 0683-3315 RIFXD COMP 330 OHM S% /4w
A21R52 0683-1015 RIFXD COMP 100 OHM S% 1/u4w
A21R533 0683-7515 RIFXD COMP 750 OHM 5% 1/4Ww
A21R54 0683-1015 RIFXD COMP 100 OHM 5% 1/4W
A21R5S 0683-6805 RIFXD COMP 68 OHMS 5% 1/4W
A22 5243A~-65R ASSYIGATE CONTROL

5243A-65R-1 BOARDIBLANK P.C,
A22C1 0140-0192 CIFXD MICA 68PF 5% 300VDCW
A22C2 0140-0192 CIFXD MICA 68PF 5% 300VDCW
A22C3 0140-0191 CiFXb MICA 56 PF 5% 300 VDCW
A2a2C4 0160-036% CIFXP MICA 17PF 5%
A22C5 0140-0208 CiFXD MICA ¢80PF 5% 300VDCW
A2aceé 0180-0100 CtFXD ELECT TA 4.7UF 10% 35VDCW
A22C7 0140-0194 CiFXD MICA 110 PF 5% 300 VDCW
A22C8 0140-0200 CtFXD MICA 390PF S% 300VDCW
A22C9 0140-0159 CIFXD MICA 3000PF 300VDCW
A22C10 0140-0201 C3FXD MICA 12PF 5% 500VOCW
A22C11 0140-0205 CIFXD MICA 62 PF 5% 300VDCW

FACTORY SELECTED PART!TYPICAL VALUE GIVEN
A22C12 0160-0163 C3FXD MY 3300PF 10%
A22C13 0150-0047 CIFXD Tl 6.8 PF 10% 500 VDCW
A22C 14 0150-0047 CIFXD Tl 6.8 PF 10% 500 VDCW
A22CR1 1910-0034 DIODE $GERMANIUM
A22CR2 1910-0034 DIODE $GERMANI UM
A22CR3 1901=-0040 SEMICON DEVICESDIODE SILICON
A22CRY 1901-0040 SEMICON DEVICE:DIODE SILICON
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference < s
Designation @ Stock No. Description # Note
A22CRS 1910=-0016 SEMICON DEVICE:DIODE GERMANIUM
A22CR6 1910-0016 SEMICON DEVICESDIODE GERMANIUM
A22CR7 1901-0040 SEMICON DEVICESDIODE SILICON
A2211 9140-0142 COILSFXD RF 242 UH
A22L2 9140-0142 COILSFXD RF 2.2 UH
A221.3 9140-0142 COILIFXD RF 2,2 UH
A2201 1854-~-0005 TRANSISTOREI2N708 NPN SILICON PLANAR
A22Q2 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A22Q3 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A22Q4 1854-0009 TRANSISTORISILICON NPN 2N709
A22Q5 1854-0009 TRANSISTORSSILICON NPN 2N709
A2206 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A22Q7 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A22Q08 1851-0017 TRANSISTORI12N1304
A22Q9 1851-0017 TRANSISTORI2N1304
A22010 1851-0017 TRANSISTORI2N1304
Aézoxx 1854~-0008 TRANSISTORINPN SILICON
A22R1 0683-3325 RIFXD COMP 3300 OHM 5% 1/4w
A22R2 0683=7535 RIFXD COMP 75K OHM S% 1/4W
A22R3 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W
A22R4 0683-2425 RIFXD COMP 2400 OHMS 5% 1/4W
A22RS 0683-1035% RIFXD COMP 10K OHMS 5% 1/4w
A22R6 0683-2U25 R$FXD COMP 2400 OHMS 5% 1/4W
A22R7 0683-1325% R:FXD COMP 1300 OHMS 5% 1/4W
A22R8 0683-2425 RIFXD COMP 2400 OMM 5% 1/4w
A22R9 0683=6235 RIFXD COMP 62K OHM 5% 1/4W
A22R10 0683=6235 R3FXD COMP 62K OHM S% 1/4w
A22R11 0683=2425 R3IFXD COMP 2400 OHM 5% 1/u4W
A22R12 0683-1325 RSFXD COMP 1300 OHMS 5% 1/4Ww
A22R13 0683-1035 RIFXD COMP 10K OHMS 5% i/uw
A22R 14 0683-3325 RtFXD COMP 3300 OHM 5% 1/uw
A22R15 0683-4725 RIFXD COMP 4700 OHM 5% 1/UW
A22R16 0683-3325 RIFXD COMP 3300 OHM 5% 1/u4w
A22R17 0683=4725 RIFXD COMP 4700 OHM S% 1/4W
A22R18 0683~103% RIFXD COMP 10K OHMS S% /4w
A22R 19 0683-1035 RIFXD COMP 10K OHMS 5% 1/uW
A22R20 0683-1545 RIFXD COMP 150K OHMS S% §/4W
A22R21 0683-2015 RIFXD COMP 200 OHMS 5% 1/u4w
A22R22 0686=-9115 RIFXD COMP 910 OHMS 5% 1/2W
A22R23 0683-1025 RIFXD COMP 1000 OHM 5% 1/4w
A22R24 0683-1325 RIFXD COMP 1300 OHMS 5% 1/uW
A22R25 0683-1035 RIFXD COMP 10K OHMS S% 1/4Ww
A22R26 0683-4735 RIFXD COMP uU7K OHMS 5% /4w
A22R27 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W
A22R28 0683-132% RIFXD COMP 1300 OHMS 8% t/uw
A22R29 0683-2725 RIFXD COMP 2700 OHMS S% 1/4W
A22R30 0683-273% RIFXD COMP 27K OHM S% 1/4W
A22R31 0683-1045 RIFX® COMP 100K OMHM S% 1/uw
A22R32 0683-1825 RtFXD COMP 1800 OHMS S% 1/4W
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference :
Designation ® Stock No. Description # Note
A22R33 0683-273% RIFXD COMP 27K OHM S% 1/4W
A22R34 0683=-4725 Ri1FXD COMP 4700 OHM 5% 1/uW
A22R35 0683-1625 RIFXD COMP 1600 OHMS 5% 1/uW
A22R36 0683-4725% RIFXD COMP 4700 OHM 5% 1/4w
A22R37 0683-9135 RtFXD COMP 91K OHM S% 1/4W
A22R38 0683-4725 RIFXD COMP 4700 OHM 5% t/uw
A23 5243A-65S ASSY$SAMPLING CONTROL
S2U3A-655~1 BOARDIBLANK PeCe
A23C1 0140-0159 CiFXD MICA 3000PF 300VDCW
A23C2 0150-0093 Ci1FXD CER 0.01UF +80-20 100VDCW
A23C3 0140-0156 CtFxD MICA 1500 PF 2% 300 vDCW
A23Cy 0180-0137 CIFXD ELECT TA 100 UF 20% 10VDCW
A23cS 0180-0100 CIFXD ELECT TA U4.7UF 10% 35VDCW
A23C6 0140-0149 CtFXD MICA 470 PF 5% 300 VDCW
A23C7 0140-0162 CtFXD MICA 4700 PF 10% 300 VDCW
A23cs8 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VDCW
A23C9 0160-0161 Ci1FXD MYy 0.01 UF 10% 200VDCW
A23C10 NOT KSSIGNED
A23C11 0140-0200 Ci1FXD MICA 390PF 5% 300VDCW
A23ci2 0150-0121 CiFXD CER O+1UF +80%-20% SOVDCw
A23C13 0150-0121 C3IFXD CER O.1UF +80%-20% SOVOCW
A23CR1 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A23CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A23CR3 1901-0040 SEMICON DEVICESDIODE SILICON
A23CRY 1901-0025 SEMICON DEVICESDIODE JUNCTION
A23CRS 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A23CR6 1901-0025 SEMICON DEVICESDIODE JUNCTION
A23CR7 1901-0025 SEMICON DEVICEtDIODE JUNCTION
A23CRS8 1601-0025 SEMICON DEVICE$DIODE JUNCTION
A23CR9 1901-0040 SEMICON DEVICE:DIODE SILICON
A23Q1 1851-0017 TRANSISTORI2N1304
A23Q2 1850-0040 TRANSISTORSGERMANIUM 2N383 PNP
A23Q3 1850-0062 TRANSISTOR $GERMANTUM
A23Q4 1850-0062 TRANSISTOR 1GERMANIUM
A2305 1853-0001 TRANSISTORIPNP SILICON 30V 9OOMW
A23Qq6 1850-0101 TRANSISTOR1SPL2N582
A23Q7 1850-0040 TRANSISTORIGERMANIUM 2N383 PNP
A2308 1851-0024 TRANSISTORIGE NPN 2N388A
A2309 1850-0062 TRANSISTOR $GERMANIUM
A23010 1850-0062 TRANSISTOR $GERMANIUM
A23011 1851-0017 TRANSISTORIGE NPN 2N1304
A23Q12 1851-0017 TRANSISTOR$2N1304
A23R1 0686-3025 R3IFXD COMP 3000 OHM 5% 1/2W
A23R2 0686-1325 RIFXD COMP 1.,3K OHM 5% 1/2W
A23R3 0686-2725 R3FXD COMP 2700 OHM S% t/2W
A23RY 0686-1025 R3IFXD COMP 1000 OHM 5% 1/2W
A23RS 0686-1035 RIFXD COMP 10K OHM 5% 1/2W
A23R6 0686-1035 RIFXD COMP 10K OHM 5% 1/2W
# See list of abbreviations in introduction to this section
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Table 4-1, Reference Designation Index (Cont'd)
Reference s
Designation @ Stock No. Description # Note
A23R7 0686-2225 RIFXD COMP 2200 OHM 5% 1/2W
A23R8 0686-2225 RIFXD COMP 2200 OHM 5% 1/2W
A23R9 0686=4735 R3FXD COMP Uu7K OHM S% 1/2Ww
A23R10 0686-1035 R$FXD COMP 10K OHM S% 1/2W
A23R11 0686-4735 RIFXD COMP 47K OHM 5% 1l/2Ww
A23R12 0686-4735 RIFXD COMP 47K OHM 5% 1/2W
A23R13 0686-~7525% RIFXD COMP 7500 OHM S% 1/2w
A23R14 0686=3625 R3IFXD COMP 3600 OMM 5% 1/2W
A23R15 0686-2225 R3$FXD COMP 2200 OMM 5% 1/2w
A23R16 0686=-2035 RIFXD COMP 20K OHM 5% i/2w
A23R17 0686-6125 RSFXD COMP G100 OHM 5% 1/2W
A23R18 0758-0015 R1FXD MET FLM 220 OHMS 5% 1/2W
A23R19 0686-1025 R3FXD COMP 1000 OHM 5% 1/2Ww
A23R20 0686-2225 RIFXD COMF 2200 OHM 5% 1/2W
A23R21 0686-1035 RIFXD COMP 10K OHM S% 1/2W
A23R22 0686-1325 RIFXD COMP 1.,3K OHM 5% 1/2Ww
A23R23 0686=-U4735% R3FXD COMP 47K OHM 5% 1/2W
- A23R24 0686-2035% RIFXD COMP 20K OHM S% 1/2W
A23R25 0686-1035 RIFXD COMP 10K OHM 5% 1/2W
A23R26 0686-1525 RIFXD COMP 1500 OMM 5% 1/2W
A23R27 0758-0015 RIFXD MET FLM 220 OKMS S% 1/2W
A23R28 0686-1035 RIFXD COMP 10K OHM 5% 1/2W
A23R29 0686-2225 RI1FXD COMP 2200 OHM 5% 1/2W
A23R30 0686-2225 RtFXD COMP 2200 OHM 5% 1/2Ww
A23R31 0686-1225 RIFXD COMP 1200 OHMM 5% 1/2W
A23R32 0686-4725 RIFXD COMP 4700 OHM S% 1/2Ww
A23R33 0686~-U725% RIFXD COMP 4700 OHM 5% 1/2W
A23R34 0686-2735 RIFXD COMP 27K OHM 5% 1/2W
A23R35 0686-4715 RIFXD COMP 470 OHM S% 1/2W
A23R36 0686=4715 RIFXD COMP 470 OHM 5% 1/2W
A24 5243A-69A ASSYICRYSTAL OVEN
5243A=-69A~1 BOARDSBLANK P.C,
A24C1 0130-0001 CtVAR CER 7=45PF SO0VDCW
A24C2 0160-0126 CIFXD PORC 160PF 2% 500VDCW
A24C3 0140-0151 CtFXD MICA g20PF 2% 300VDCW
A2ucH 0140-0166 CIFXD MICA 0,017 UF 2% 300 VDCw
A24Cc5 0140-0159 CtFXD MICA 3000PF 300VDCW
A2uce 0170=-0055 CIFXD MY O« lUF 20% 200VDCW
A24C7 0170-0040 CIFXD MY 047 UF 10% 200vDCW
A2UR1} 0727=-0081 RIFXD DEPC 600 OHM 1% 1/2W
A24R2 0727=-0105 RIFXD C=FLM 1200 OHM 1% 1/2W
A24R3 0727-0387 RIFXD DEPC U442 OHM 1% 1/2W
A24R4 2100-0354 RIVAR Wy 1000 OHM 10% LIN 2W
A24Y1 NSR$PART OF READOUT BLOCK ASSY
A25 5243A-65T ASSYTOVEN CONTROL
5243A-65T~1 BOARDIBLANK PeC,
A25C1 0180=0100 C3FXD ELECT TA 4.7UF 10% 35VDCW
A28C2 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VDCW
# See list of abbreviations in introduction to this section
02349-1 4-21




Section IV Model 52451,
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Reference

Designation @ Stock No, Description # Note

A25C3 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VDCW

A25C4 0180=-0049 CIFXD ELECT 20UF SOVOCW

A25CS 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VDCwW

A25C6 0170-~-0024 CIFXD My 0.022 UF 20% 200VDCW

A25C7 0180-0100 CIFXB ELECT 4.7 UF 10% 35VDCW

A25CR1 1901-0025 SEMICON DEVICESDIODE JUNCTION

A25CR2 1601-0025 SEMICON DEVICE:DIODE JUNCTION

A25CR3 1910=-0016 SEMICON DEVICEIDIODE GERMANIUM

A25CRY 1901-0026 SEMICON DEVICE:DIODE SI

A25CRS 1901=-0026 SEMICON DEVICEIDIODE SILICON 200PIV

A25CR6 1901-0026 SEMICON DEVICESDIODE SILICON 200P1V

A25CR7 1901-0026 SEMICON DEVICE'DIODE SILICON 200PIV

A25CR8 1901-0026 SEMICON DEVICEIDIODE SILICON 200P1V

A25Q1 18%0-0054 TRANSISTORIGERMANIUM 2N652A PNP

A25Q2 1853-0001 TRANSISTORSPNP SILICON 30V 900MW

A25Q3 1850-0054 TRANSISTORIGERMANIUM 2N652A PNP

A25Q4 1850~-0092 TRANSISTORIGERMANIUM 2N2043A PNP

A25R1 0683-U325 RIFXD COMP 4300 OHM 5% 1/uw

A2%R2 0683=-432% RIFXD COMP 4300 OHMM 5% t/uw

A25R3 0683-8215 RIFXD COMP 820 OHM 5% 1/4W

A25RY 0683~-1235 R3IFXD COMP 12K OHM 5% 1/4W

FACTORY SELECTED PART:TYPICAL VALUE GIVEN

A25R5 0683-1835 RtFXD COMP 18K OHM 5% 1/4W

A25R6 0699-0013 R3IFXD COMP 6.8 OHM 10% 1w

A25R7 0767-0001 RSFXD MET FLM 400 OHMS 5% 3W

A2%R8 0683-1015 RIFXD COMP 100 OHM 5% 1/4W

A28R9 0683-2205 RIFXD COMP 22 OHM 5% 1/4Ww

A25R10 0683-1515 RIFXD COMP 150 OHM 5% 1/4W

A26 05245-6013 ASSY$ OSCILLATOR BOARD

05245-2008 BOARD?! BLANK PC

A26C1 0160-0194 CtFXD MY O.C15UF 10%

A26C2 0150=0093 CI1FXD CER 0.01UF +80-20 100VDCW

A26C3 0170-0084 CIFXD MY 0.068UF 20% SOVDCW

A26CH 0160-0127 CIFXD CER 1UF 20% 25VDCW

A26CS 0150-0093 CtFXD CER 0.01UF +80-20 100VDCW

A26C6 0170-0084 CIFXD MY O.06BUF 20% SOVDCW

A26C7 0140~0200 C1FXD MICA 390PF 5% 300VDCW

A26C8 0150~0093 CtFXD CER QO.01UF +80-20 100VDCW

A26C9 0150=-0093 CIFXD CER 0O.01UF +80-20 100VDCW

A26C10 0160-0194 CIFXD MY O.015UF 10%

A26C11 0140-0190 CtFXD MICA 39 PF 5% 300 VDCW

A26C12 0160-0194 CItFXD MY 0.015UF 10%

A26C13 0170=-0084 CIFXD MY 0.068UF 20% SOVDCW

A26C14 0160-0154 CtFXD MY C.015UF 10%

A26C15 0150-0093 CIFXD CER Q.01UF +80-20 100VDCW

A26C16 0150-0093 CIFXD CER 0O,0l1UF +80-20 100VDCW

A26C17 0150-0093 C1FXD CER Q0.01UF +80-20 100VDCW

A26C18 0160-0194 CIFXP MY O.015UF 10%

A26C19 0150=0093 CItFXD CER O.01UF +80-20 100VDCW

A26C20 0150-0050 CtFXD CER 1000PF 600 VOCW

# See list of abbreviations in introduction to this section
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Table 4-1. Reference Designation Index (Cont'd)
Reference .
Designation & Stock No, Description # Note
A26C21 NOT ASSIGNED
A26C22 0140-0152 CtFxD MICA 1000 PF 5% 300VvVDCW
A26C23 01%50-005%0 CIFXD CER 1000PF 600 VDCW
A26c24 0140-~0203 CiFXD MICA 30PF 5% SOOVDCW
A26C25 0150-0093 C3FXD CER O+01UF +80-20 100VDCW
A26C26 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VDCW
A26CR1 1910=0016 SEMICON DEVICESDIODE GERMANIUM
A26CR2 1910-0016 SEMICON DEVICESDIODE GERMANIUM
A26L 1% 9140-0138 COILFXD RF 180 UM
A261.2 9140-0137 COIL¢FXD RF 3100 UH
A26.3 9140-0137 COILSFXD RF 100 UH
A26L4 9140-0138 COILEFXD RF 180 UH
A26L5 9140-0138 COILSFXD RF 180 UH
A2601 1853~0009 TRANSISTORSSILICON PNP
A26Q2 1853-0009 TRANSISTORISILICON PNpP
A26Q3 1€53-0009 TRANSISTORSISILICON PNP
- A260Q4 18%53=-0009 TRANSISTORISILICON PNP
A26Q5 1853-0009 TRANSISTORtSILICON PNP
A2606 1853-0009 TRANSISTORSSILICON PNP
A26Q7 1853-0009 TRANSISTORISILICON PNP
A26R1 0683=-182% R$FXD COMP 1800 OMMS 5% 1/4W
A26R2 0683-2225 RIFXD COMP 2,2K OHM 5% 1/uWw
A26R3 0683-3915 RIFXD COMP 390 OHMS 5% 1/4Ww
A26R4 0683-3915 R3IFXD COMP 390 OHMS 5% 1/u4W
A26R5 0683-3915 R3IFXD COMP 390 OMMS S% 1/4W
A26R6 0683-3915 RIFXD COMP 390 OHMS 5% 1/4Ww
A26R7 0683-1025 R$FXD COMP 1000 OHM 5% 1/4w
A26R8 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4W
A26RS 0683-1535 RIFXD COMP 1SK OHMS 5% 1/u4w
A26R10 0683-4725 RIFXD COMP 4700 OHM 5% 1/uw
A26R11 0683-2725 RIFXD COMP 2700 OHMS 5% 1/4W
A26R12 0683-2225 RIFXD COMP 2.,2K OHM 5% 1/uW
A26R13 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
A26R 14 0683-2725% RIFXD COMP 2700 OHMS 5% 1/4Ww
A26R15 0683-130% R1FXD COMP 13 OHMS 5% 1/4W
A26R16 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
A26R17 0683-1025 RIFXD COMP 1000 OHM 5% 1/u4Ww
A26R18 0683-2715 RIFXD COMP 270 OHMS 5% 1/uw
A26R19 0683-6225 RIFXD COMP 6200 OHM 5% 1/4Ww
A26R20 0683-2725 RIFXD COMP 2700 OHMS 5% 1/4W
A26R21 0683-2215 RIFXD COMP 220 OHMS 5% 1/4w
A26R22 0683-1025 RSFXD COMP 1000 OHM 5% 1/4w
A26R23 0683-1525 RIFXD COMP 150 OHMS 5% /4w
A26R24 0683-1015 RIFX®D COMP 100 OHM 5% 1/4W
A26R25 0683~1025 RSIFXD COMP 1000 OHM 5% t/uw
A26R26 0683-1525 RtFXD COMP 1500 OHM S% 1/4W
A26R27 0683-3315 RIFXD COMP 330 OHM S% 1/4W
A26R28 0683-9125% R1FXD COMP 9100 OHM 5% 1/4W
A26R29 0683-2725 RIFXD COMP 2700 OHMS 5% f/uw
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Reference s
Designation @ Stock No. Description # Note
A26R30 0757-0937 RIFXD MET FLM 3.6K OHM 2% 1/8W
A26R31 0757-0914 RIFXD MET FLM 395 OHM 2% 1/8W
A26R32 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
A26R33 0683-3025 RIFXD COMP 3000 OMM 5% 1/4w
A26R34 0683-9115 RtFXD COMP 910 OHM 5% 1/4W
A26R38 0683-910% RIFXD COMP 91 OHM %% 1/4Ww
A26R36 0686-8215 RIFXD COMP 820 OMM 5% t/2w
A26R37 0758-0014 RIFXD MET OX 180 OMM 5%
A26R38 0683-1825 RIFXD COMP 1800 OHM S% 1/4W
A27 5243A-65C ASSYIMULTIPLIER
5243A-65C-1 BOARDIBLANK P.Ce.
A27C1) 01%50-0093 CtFXD CER 0O.01UF 480-20 100VDCW
A27C2 0140-0196 CIFXD MICA 150 PF S% 300 VDCW
A27C3 01%50-0093 CtFXD CER O.01UF +80-20 100VDCW
A27C4 01%50-0093 CtFXD CER 0O.01UF +80-20 100VDCW
A27CS 0140-0200 CtFXD MICA 390PF S% 300VDCW
A27C6 0160-0194 CtFXD MY 0.015UF 10%
A27C7 0140-0201 CIFXD MICA 12PF 5% S00VDCW
A27C8 0140-0208 CIFXD MICA 680PF 8% 300VDCW
A27C9 0160-015% C3IFXD MY 3300 PF 10%
A27C10 0150-0093 CIFXD CER 0.,01UF +80-20 100VDCW
A27C11 0140-0192 C3FXD MICA 68PF 5% 300VDCW
A27C12 0160-0194 CIFXD MY 0.013UF 10%
A27C13 0140-0195 CIFXD MICA 130 PF s% 300 VDCW
A27C 14 0160-0157 CtFXD MY 4700 PF 10%
A27C1S 0150-0093 CtFXD CER 0+.01UF +80~20 100VDCW
A27C16 0140-0199 CIFXD MICA 24OPF S% 300VDCW
A27C17 0160=0194 CtFXD MY 0.015UF 10%
A27C18 0140-0209 CIFXD MICA SPF 10% SO0OVDCW
A27C19 0140-0199 CtFXD MICA 24OPF S% 300VDCW
A27C20 0140-0200 CIFXD MICA 390PF 5% 300VDCW
A27L1 9140=0127 COILIVAR 8¢3-18+7 UH
A27L2 9140-0127 COILIVAR 84¢3-18,7 UH
A2T7L3 9140-0126 COILEVAR 176=4,02 UH
A27L4 9140-0126 COILIVAR 1¢76=4,02 UH
A27L5 9140-0125 COILEVAR 0¢S=1.9 UH
A27L6 9140=0125 COILfVAR 0+9=1.9 UH
A27Q1 1850=0091 TRANSISTORIGERMANIUM 2N2048 PNP
A27Q2 1850-0091 TRANSISTORSGERMANIUM 2N2048 PNP
A27Q3 1850-0091 TRANSISTORIGERMANIUM 2N2048 PNP
A27R} 0683-1525 R3FXD COMP 150 OHWHMS 5% 1/4w
A27R2 0683-1015 RIFXD COMP 100 OHMS 5% 1/4w
A27R3 0683-1015 RIFXD COMP 100 OHMS S% 1/u4w
A27TRY 0683-1635 RIFXD COMP 16K OHMS 5% 1/4w
A27RS 0683-5125 RIFXD COMP 5100 OHMS 5% 1/4W
A27R6 0683-2225 RIFXD COMP 2.2K OWHM 5% 1/4W
A27R7 0683=-4718 RIFXD COMP U470 OHM 5% 1l/4Ww
A27R8 0683-1135 RIFXD COMP 11K OHM S% 1/4W
A27R9 0683-2225 RIFXD COMP 2.2K OHM 5% 1/4w
# See list of abbreviations in introduction to this section
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Table 4-1. Reference Designation Index (Cont'd)
R
Deesffg‘;g‘%fgn & Stock No. Description # Note
A27R10 0683-2225 RI1FXD COMP 2,2K OHM 5% 1/4w
A27R1 0683-1015 RIFXD COMP 100 OHMS 5% 1/4W
A27R12 0683-9125 RIFXD COMP 9100 OHMS 5% 1/4W
A27R13 0683-2225 RIFXD COMP 2.,2K OHM 5% 1/uw
A27R14 0683-6815 RtFXD COMP ¢80 OHMS 5% 1/4w
A27R15 0683-1015 RIFXD COMP 100 OHMS 5% 1/4w
A27R16 0683=-4715 R3FXD COMP 470 OHM 5% 1/u4Ww
A27TR17 0683-1015 R$FXD COMP 100 OHMS 5% 1/4Ww
A28 05232-6009 DECABE DIVIDER ASSEMBLY
A28C1 0140-0191 CIFXD MICA 56 PF 5% 300 VvOCW
A28€2 0140-0193 CSIFXD MICA 82 PF %% 300 VOCW
A28C3 0150-0121 CIFXD CER OQO.1UF +80%=20% S0VDCW
A28CY4 0140-0191 CtFXD MICA 56 PF %% 300 VDCW
A28CS5 0180-0122 CtFXD CER 2000PF 20% SOOVDCW
A28C6 0140-019} CIFXD MICA 56 PF 8% 300 VDCW
A28C7 0160-0181 CtFXD MICA 30PF 5% 300VDCW
A28C8 0140-0192 CtFXD MICA &8PF 5% 300VDCW
A28CS 0140-0192 C3FXD MICA 68PF 5% 300VDCW
A28C10 0140-0193 CSFXD MICA B2 PF 5% 300 VDCW
A28C11 0140-0193 CtFXD MICA 62 PF 5% 300 VDCW
A28Ci2 0140-0195 CsFXD MICA 130 PF 5% 300 VDCW
A28C13 0140-0193 CiFXD MICA 82 PF 5% 300 VOCW
A28C1L4U 0140-0193 CtFXD MICA B2 PF %% 300 VDCW
A28C1S 0140-0176 CtFXD MICA 100 PF 2% 300 vDCW
A28C16 0140-0195 CSIFXD MICA 130 PF 5% 300 vDCW
A28CR1 1901-0040 DIODE+SILICONS30 MA AT 1V 30 PIV
A28CR2 1901-0040 DIODE+SILICONI3O MA AT 1V 30 PlV
A28CR3 1901-0040 DIODE+SILICONI30 MA AT 1V 30 PlV
A28CRY 1901-0040 DIODE+SILICONS30 MA AT 1V 30 PlIV
A28CRS 1901-0040 DIODE«SILICONI30 MA AT 1V 30 PlV
A28CR6 1801-0040 DIODE+SILICONI30 MA AT iV 30 PlV
A28CR?7 1901-0040 DIODE+SILICONI30 MA AT 1V 30 PIV
A28CR8 1601-0040 DIODE+SILICONS30 MA AT {V 30 PlV
A28CR9 1901~0040 DIODE+SILICONS30 MA AT iV 30 PlV
A28CR1O 1601~-0040 DIODE+SILICON®30 MA AT 1V 30 PlV
A28CR1L1 1601-0040 DIODE+SILICONE30 MA AT 1V 30 PlV
A28Q1 1853-0009 TRANSISTORSSILICON PNP
A28Q2 18%3-0009 TRANSISTORISILICON PNP
A28Q3 1853-0009 TRANSISTORISILICON PNP
A28Q4 1853-0009 TRANSISTORISILICON PNP
A28Q5 1853-0009 TRANSISTORISILICON PNP
A280Q6 1853-0009 TRANSISTORISILICON PNP
A28Q7 1853-0009 TRANSISTORISILICON PNP
A28Q8 18%53-0009 YRANSISTORISILICON PNP
A28R1 0683-2725% RIFXD COMP 2700 OWM 5% 1/4W
A28R2 0758-0024 RSFXD MET FLM 100 OHM 5% 1/2W
A28R3 07%8=-0043 RS$FXD MET FLM 1800 OHM 5% 1/2W
A28RU 0683-1035 RSFXD COMP 10K OHM S% 1/4 W
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference S
Designation @ Stock No, Description # Note
A28RS 0683-3325 RIFXD COMF 3300 OHM 5% 1/u4W
A28R6& 0683=-2235 RIFXD COMP 22K OHM 5% 1/4Ww
A28R7 0683-6205 RIFXD COMP 62 OHM 5% 1/uw
A28R8 0683-1115 RIFXD COMP 110 OHM 5% 1/4W
A28R9 0683-2235 RIFXD COMP 22K OHM S% 1/4W
A28R10 0683-6205 RIFXB COMP 62 OHM 8% 1/4w
A28R11 0683-2235 RIFXD COMP 22K OHM S% 1/4W
A28R12 0758-0043 RIFXD MET FLM 1800 OHM S% 1/2W
A28R13 0683-1035 RIFXD COMP 10K OHM 5% 1/4 W
A28R14 0683-3325 RIFXD COMP 3300 OHM S% 1/4W
A28R1S5 0683-273% RIFXD COMP 27K OHM S% 1/4W
A28R16 0758-0043 R¢FXD MET FLM 1800 OHM S% 1/2W
A28R17 0683-1035 RIFXD COMP 10K OHM 5% 1/4 w
A28R18 0683-3325 RtFXD COMP 3300 OHMM S% 1/4Ww
A28R19 0683-2235 RIFXD COMP 22K OHM S% 1/4W
A28R20 0683-6205 RIFXD COMP 62 OHM S% 1/4w
A28R21 0e83-1115 RIFXD COMP 110 OHM 5% 1/u4W
A28R22 0683-1025 RIFXD COMP 1000 OHM 5% 1,/u4w
A28R23 0683-6205 RIFXD COMP 62 OHM 5% 1/4Ww
A28R24 0683-2235 RIFXD COMP 22K OHM 5% 1/4W
A28R25 0758=-0043 RIFXD MET FLM 1800 OHM S% 1/2W
A28R26 0683-1035% RIFXD COMP 10K OHM 5% 1/4 W
A28R27 0683-3325% RIFXD COMP 3300 OHM S% 1/4w
A28R28 0758-0004 RIFXD MET FLM 2700 OHM S% 1/2W
A28R29 0683~-1235 RIFXD COMP 12K OHM S% 1/4W
A28R30 0683-272% RIFXD COMP 2700 OHM 5% 1/4W
A28R31 0683-2235 RIFXD COMP 22K OHM 5% 1/4W
A28R32 0683-2205% RIFXD COMP 22 OHM 5% 1/4w
A28R33 0683-1115 RIFXD COMP 110 OHM 5% 1/4W
A28R34 0683-1025 R$FXD COMP 1000 OHM 5% f/4w
A28R35 0683~2235 h!FXD COMP 22K OHM 5% 1/4W
A28R36 0683-4705 RIFXD COMP 47 OHM 5% 1/u4w
A2BR37 0683-2235 RIFXD COMP 22K OHM 5% 1/uW
A28R38 0758-0004 RIFXD MET FLM 2700 OHM S% 1/2W
A28R39 0683~-1235 RIFXD COMP 12K OHM 5% 1/4W
A28R40O 0683-2725 RIFXD COMP 2700 OHM 5% 1/4w
A28R4UL 0683-5635 R$FXD COMP 86K OHM 5% l/4W
A28RYU2 0683~-3025 R$FXD COMP 3000 OHM 5% 1/uw
A28RU3 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A28RUY 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
A28RYS 0683-2725 RIFXD COMP 2700 OHM 5% 1/4W
A28RY6 0683=-2235 RIFXD COMP 22K OHM 5% 1/4W
A28RY7 0683-6805 R3$FXD COMP ¢8 OHM 5% 1/4w
A28RUSB 0683-1025 RIFXD COMP 1000 OHM 5% 1/4w
A28RUY9 0683-2235 RS$FXD COMP 22K OHM 5% 1/4W
A28R50 0683-2235 RIFXD COMP 22K OHM S% 1/uW
A28R51 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A28R52 0683-1035 RIFXD COMP 1OK OHMS 5% 1/4W
A28RS3 0683-3325 R$FXD COMP 3300 OHM S% 1/4w
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)

Reference s

Designation @ Stock No. Description # Note

A29 5212A-65C ASSY :DECADE DIVIDER

5212A~65C=} BOARDIBLANK P.C,

A29C1 0150-0121 CIFXD CER OL,1UF SO VDCW

A29C2 0140-0194 CitFXD MICA 110 PF 5% 300 VDCW

A29C3 0140-0195 CiFXD MICA 130 PF 5% 300 VDCW

A29C4 0140-0195 CIFXD MICA 130 PF 5% 300 VDCW

A29CS 0140-0196 CtFXB MICA 150 PF S% 300 VDCW

A29C6 0140-0196 Ci1FXD MICA 150 PF 5% 300 VDCW

A29C7 0140-0196 CIFXD MICA 150 PF 5% 300 VDCW

A29C8 0140-0199 CtFXD MICA 24OPF 5% 300VDCW

A29C9 0140~0195 CIFXD MICA 130 PF %% 300 VDCW

A29C10 0140-0195 CIFXD MICA 130 PF 5% 300 vDCW

A29C11 0140-0194 CtFXD MICA 110 PF 5% 300 VvDCW

A29C12 0140-0198 CtFXB MICA 200PF 5% 300VDCW

A20C13 0140-0198 CsFXD MICA 200PF 5% 300VDCW

A29C 14 0140-0200 CIFXD MICA 390PF 5% 300VDCW

A29CRY 1910~-0016 SEMICON DEVICE:DIODE GERMANIUM

A29CR2 1910-0016 SEMICON DEVICEIDIODE GERMANIUM

A29CR3 1910-0016 SEMICON DEVICESDIODE GERMANIUM

A29CR4 1910-0016 SEMICON DEVICEIDIODE GERMANIUM

A29CRS 1910-0016 SEMICON DEVICES$DIODE GERMANIUM

A29Q1 1850~-0062 TRANSISTORSGERMANIUM

A29Q2 1850-0062 TRANSISTOR tGERMANTUM

A29Q3 18%50-0062 TRANSISTOR tGERMANIUM

A29Q4 1850-0062 TRANSISTOR tGERMANIUM

A29Q5% 1850-0062 TRANSISTOR $ GERMANIUM

A2906 1850-0062 TRANSISTORtGERMANIUM

A29Q7 1850=0062 TRANSISTORStGERMANIUM

A29Q8 1850=0062 TRANSISTOR$GERMANIUM

A29R1 0683-3915 RIFXD COMP 300 OHMS 5% 1/4w

A29R2 0683-4735 RtFXD COMP 47K OHMS 5% /4w

A29R3 0683~6825 RIFXD COMP 6800 OHMS 5% 1/4W

A29RY 0683-U4735 RIFXD COMP 47K OHMS 5% 1/4Ww

A29RS 0683~103% RIFXD COMP 10K OHMS 5% 1/4Ww

A29R6 0683-3925 RIFXD COMP 3900 OHMS 5% 1/u4W

A29R7 0683-2015 RSFXD COMP 200 OHMS 5% 1/uw

A29R8 0683-3925 RIFXD COMP 3900 OHMS S% 1/u4W

A29RS 0683-6825 RIFXD COMP €800 OMMS S% i/uw

A29R10 0683=-4735 RIFXD COMP 47K OHMS 5% /4w

A29R11 0683-1035 RIFXD COMP 10K OHMS %% 1/4W

A29R1i2 0683-4735 RIFXD COMP 47K OHMS 5% 1/4W

A29R13 0683=-4735 RIFXD COMP 47K OHMS 5% 1/u4W

A29R 14 0683-6825 RIFXD COMP 6800 OHMS %% 1/4W

A29R1S 0683-4735 RIFXD COMP 47K OHMS S% 1/4Ww

A29R16 0683-8225% RIFXD COMP 8200 OHMS 5% 1/4W

A29R17 0683=3925 RIFXD COMP 3900 OHMS 5% f/4W

A29R18 0683-2015 RIFXD COMP 200 OHMS 5% 1/4Ww

A29R19 0683-3925% RIFXD COMP 3900 OHMS 5% 1/4W

A29R20 0683-6823% Ri1FXD COMP 6800 OHMS 5% 1/4W

A29R21 0683-4735 RIFXD COMP 47K OMWMS 5% 1/4W

# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference s
Designation ® Stock No. Description # Note
A29R22 0683-1035 R1FXD COMP 10K OHMS 5% 1/4Ww
A29R23 0683-4735% RIFXD COMP 47K OHMS S% 1/u4Ww
A29R24 0683~-6835 RIFXD COMP 68K OHM S% 1/u4Ww
A29R28 0683-4735 RIFXO COMP 47K OHMS 5% 1/4W
A29R26 0683-6825 RtFXD COMP 6800 OHMS 5% 1/4W
A29R27 0683-4735% RIFXD COMP 47K OHMS 5% L/uw
A29R28 0683-1035 RiFXD COMP 10K OHMS S% 1/4w
A20R29 0683-3925 RtFXD COMP 3900 OHMS 8% 1/4W
A29R30 0683-2015 RtFXD COMP 200 OHMS 5% 1/4w
A29R31 0683-3625 R$FXD COMP 3900 OHMS 5% 1/uWw
A29R32 0683-6825 RIFXD COMP 6800 OHMS 8% 1/4W
A29R33 0683-u735 RIFXD COMP 47K OHMS 5% 1/uw
A29R34 0683-8225 RIFXD COMP 8200 OMMS 5% t/u4W
A29R3S 0683=4735% RIFXD COMP 47K OHMS S% 1/u4w
A29R36 0683-~473% RIFXD COMP UL7K OHMS 5% 1/u4w
A29R37 0683-6825 RIFXD COMP 6800 OHMS 5% 1/4W
A29R38 0683-U735 RIFXD COMP 47K OHMS 5% 1/u4w
A29R39 0683=-1035 R$FXD COMP 10K OHMS 3% 1/4W
A29RUO 0683-3925 RIFXD COMP 3900 OHMS S% 1/4W
A29RY S 0683-2015 RIFXB COMP 200 OHMS 5% 1/uw
A29R42 0683-3925% RtFXD COMP 3900 OHMS S% 1/uW
A29RU3 0683-6825 RIFXD COMP 6800 OHMS 5% 1/4W
A29RUL 0683~-4735 RIFXD COMP 47K OHMS 5% 1/uw
A29RYS 0683-103% RIFXD COMP JOK OHMS 5% 1/4W
A29RU46 0683=-4735 RIFXD COMP 47K OHMS 5% 1/u4Ww
A30 5212A~65C SAME AS A29..USE PREFIX A30
A3} 5212A-65C SAME AS A29+USE PREFIX A3}
A32 5212A-65C SAME AS A29.USE PREFIX A32
A33 5212A-65C SAME AS A29+USE PREFIX A33
A3y 5212A-65C SAME AS A29.USE PREFIX A34
A35 5243A-65J ASSYSTIME~-BASE CONTROL
S5243A-65U-1 BOARDIBLANK P.C,
A3%C1 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A35C2 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A3SC3 0140-0194 Ci1FXD MICA 110 PF S% 300 VDCW
A3SCY 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A3SCS 0160-0134 CI1FXD MICA 220PF 5% 300VDCW
A35Cé 0140~-0194 CiFXD MICA 110 PF S% 300 VDCW
A35C7 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A35C8 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A35C9 0140-0194 CtFXD MICA 110 PF 5% 300 VDCW
A38C10 0160-0134 CiFXD MICA 220PF 5% 300VDCW
A35C11 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A35C12 0140-0194 Ci1FXD MICA 110 PF 5% 300 VDCW
A35C13 0160-0134 CIFXD MICA 220PF 5% 300VDCW
A3SC1L4 0160-0134 CiFXB MICA 220PF 5% 300VDCW
A35C15 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
A35CR1 1910-0016 SEMICON DEVICESDIODE GERMANIUM
A35CR2 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
A3SCR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation ® Stock No. Description # Note
A3SCRY 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
A3SCRS 1910-~0016 SEMICON DEVICE1DIODE GERMANIUM
A35CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A3S5CR7 1901-0025 SEMICON DEVICE1DIODE JUNCTION
A3SSCRS8 1901-0025 SEMICON DEVICESDIODE JUNCTION
A3SCRS 1901-0025 SEMICON DEVICESDIODE JUNCTION
A3SCR10 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A3SCR1L 1901-0025 SEMICON DEVICESDIODE JUNCTION
A35CR12 1601-0025 SEMICON DEVICESDIODE JUNCTION
A33CR13 1901-0025 SEMICON DEVICEtDIODE JUNCTION
A3S5CR14 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A3S5CR1S 1901-0025% SEMICON DEVICE!DIODE JUNCTION
A35CR16 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A3SCR17 1901-0025 SEMICON DEVICE$DIODE JUNCTION
A3SCR18 1901-0025 SEMICON DEVICESDIODE JUNCTION
A3SCR19 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A35CR20 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A35CR21 1901-0025 SEMICON DEVICESDIODE JUNCTION
A3S5CR22 1901-002% SEMICON DEVICEtDIODE JUNCTION
A3SCR23 1901~0025% SEMICON DEVICESDIODE JUNCTION
A3SE1 9170-0016 BEADIMAGNETIC
A35Q1 1850-0040 TRANSISTORSGERMANIUM 2N383 PNP
A35Q2 1854-0005 TRANSISTOR$2N708 NPN SILICON PLANAR
A35Q3 18%0-0062 TRANSISTORtGERMANIUM
A35Q4 1850-0062 TRANSISTORtGERMANIUM
A35Q5 1850-0062 TRANSISTORSGERMANIUM
A35Q6 1850-0062 TRANSISTOR tGERMANIUM
A3%Q7 1850=-0062 TRANSISTOR $GERMANIUM
A35Q8 1850-0062 TRANSISTOR IGERMANIUM
A35Q9 18%50-0062 TRANSISTOR tGERMANIUM
A35Q10 1854-0005 TRANSISTORt2N708 NPN SILICON PLANAR
A38Q11 1854-0005 TRANSISTORI2NTO8 NPN SILICON PLANAR
A35Q12 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
AJSR1 0758-0054 RIFXD MET FLM 330 OHMS 5% 1/2W
A3SR2 0689-1525% RIFXD COMP 1500 OHM S% 1w
A3SR3 0683-2025 R3FXD COMP 2000 OHMS S% 1/u4W
A3SRY 0683-3025% RSFXD COMP 3000 OHMS 5% 1/u4Ww
A35RS 0686-1825 R3$FXD COMP 1800 OHM 5% 1/2Ww
A35R6 0683-3025 RtFXD COMP 3000 OHMS 5% 1/4W
A3S5R7 0683-1035 RIFXD COMP 10K OHMS 5% 1/4w
A3SR8 0683-3025 RiIFXD COMP 3000 OHMS S% 1/4W
A35RS 0683-1035 RIFXD COMP 10K OHMS 5% 1/uW
A3SR10 0683-3025% RIFXD COMP 3000 OHMS S% 1/4W
A3SR11 0683-1535 RIFXD COMP 15K OHMS 5% 1/4W
A3SR12 0683-1035 R$FXD COMP 10K OHMMS 5% i/uw
A3SR13 0683-3025 RIFXD COMP 3000 OHMS S% 1/4W
A3SR14 0683-1535 RIFXD COMP 15K OHMS S% 1/uw
A35R1S5 0683-1035 R$FXD COMP 10K OHMS 5% 1/uw
A3SR16 0683-u735 RIFXD COMP 47K OHMS S% /4w
# See list of abbreviations in introduction to this section
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Section IV Model 52451,
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Reference
Designation @ Stock No. Description # Note
A35R17 0683-u4735 RIFXD COMP 47K OHMS 5% 1/u4W
A35R18 0683-1845 RIFXD COMP 180K OHMS 5% 1/4W
A3SR19 0683-4725 RIFXD COMP 4700 OHM 5% 1/uw
A3S5R20 0683-4725 RIFXD COMP 4700 OHM S% /4w
A35R21 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W
A38Rr22 0683-1535 RIFXD COMP 15K OHMS 5% 1/uw
A35R23 0683-1035 RIFXD COMP 10K OHMS 3% 1/4W
A38R24 0683-4735 RIFXD COMP 47K OMMS 5% 1/4Ww
A35R25 0683-4735 RIFXB COMP 47K OHMS 5% 1/4w
A35R26 0683-1845 RIFXD COMP 180K OHMS S% {/4W
A35R27 0683-4725 RSIFXD COMP 4700 OHM 5% 1/4W
A35R28 0683-4725 R3FXD COMP 4700 OMM 5% 1/4Ww
A35R29 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W
A35R30 0683-1535 RIFXD COMP ]5K OHMS 5% 1/uW
A35R31 0683-1035 R:FXD COMP 10K OHMS 5% 1/4W
A35R32 0683-4735 RIFXD COMP L7K OHWMS 5% /4w
A35R33 0683-u4735 RIFXD COMP 47K OHMS 5% 1/uw
A3SR34 0683-1845 RIFXD COMP 180K OHMS 5% 1/4W
A35R35 0683-4725 RIFXD COMP 4700 OHM 5% 1/u4W
A35R36 0683-4725%5 RIFXD COMP 4700 OHM S% 1/u4W
A35R37 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W
A35R38 0683-1535 R3FXD COMP 15K OHMS 5% 1/4Ww
A35R39 0683-1035 RIFXD COMP 10K OHMS 5% 1/uw
A35R40 0683=4735 R$FXD COMP 47K OHMS 5% 1/uW
A3SR4L 0683-U738% R$FXD COMP 47K OHMS 5% 1/4W
A35R42 0683-1845 R3IFXD COMP 180K OHMS S% 1/4W
A3SR43 0683-4725 RIFXD COMP 4700 OHM 5% 1/uw
A3SR44U 0683-4725 RS$FXD COMP 4700 OHWHM 5% 1/uw
A35R4S 0683-3025 R$FXOD COMP 3000 OHMS 5% 1/4W
A3SRUG 0683-1535 RIFXD COMP 15K OHMS S% /4w
A3SR4T7 0683-1035 RIFXD COMP 10K OHMS 5% 1/4Ww
A3S5R48 0683-u735 RIFXD COMP 47K OHMS 5% 1/4w
A35R49 0683-4735 RIFXD COMP 47K OHMS S% 1/u4W
A35R50 0683-1845 RIFXD COMP 180K OHMS 5% 1/4Ww
A35R51 0683=4725 R$FXD COMP 4700 OHM 5% 1/4Ww
A35RS52 0683=U4725% RIFXD COMP 4700 OHM 5% 1/uw
A35RS53 0683-3025 RIFXD COMP 3000 OHMS 5% 1/uwW
A35RS54 0683=-1535 RIFXD COMP 15K OHMS S% 1/uW
A35R55 0683-1035 RS$FXD COMP 10K OHMS 5% 1/4W
A35R56 0683-5635 RIFXD COMP 56K OHMS 5% 1/4Ww
A35RS57 0683-2435 RIFXD COMP 24K OHM S% 1/uW
A35R58 0683-2025 RS$FXD COMP 2000 OHMS 5% 1/4W
A3S5RS9 0683-3025 R3IFXD COMP 3000 OHMS 5% 1/4w
A33R60 0683-2025 R$FXD COMP 2000 OHMS S% 1/uWw
A35R61 0683-4715 RIFXD COMP 470 OHM 5% 1/4W
A35R62 0683-1025 R$FXD COMF 1000 OHM 5% 1/4w
A35R63 0683-2025 RIFXD COMP 2000 OHMS S% 1/4W
A3SR&64U 0683-2025 RSFXD COMP 2000 OHMS S% 1/4W
A35R65 0683-2025 RIFXD COMP 2000 OHMS S% /4w
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation @ Stock No. Description # Note
Bl 3140-00%2 MOTORSELECTRICAL SHADED POLE 115V 3470 RPM
c1 0170-0073 Ci1FXD MY 1UF 10% 600VDCW
c2 0130-0003 CtVAR CER 1.5=7 PF SOOVDCW
c3 0121-0013 Ct1VAR AIR 6=100.5PF
c4 0180-0047 CtFXD ELECT SOOUF 75VDCW
cs 0150-0119 CiFXD CER 2X(+01UF) 20% 250VDCw
cé 0180~0129 CIFXD ELECT 975UF -10+50% 4OVDCW
c7 0180-0107 CIFXD ELECT 20UF =10/+100% 200VDCW
ce 0180-0107 CiFXD ELECT 20UF =10/+4100% 200VDCW
(o] 0180-0129 CI1FXD ELECT 975UF =10+30% 4OVDCW
c10 0180-~0130 CtFXD ELECT 1500UF -10+50% 15VDCW
cit 0150-0093 CiFXD CER 0.01UF +80-20 100VDCW
ci12 0150-0063 C3FXD CER Q.01UF +80-20 100VDCW
c13 0150~0121 CIFXD'CER'O.,1UF 50 VDCW
ci4 0150-0012 CiFXD CER O.,01UF 20% 1000VDCW
Ci15% 0160-0127 CtFXD CER 1UF 20% 25VvDCW
Cl6 & C17 0160-0174 C:FXD CER 0,47 UF +80-20% 25VDCW
CR1 1902=003% SEMICON DEVICESDIODE 1IN1597A
DS} 1450-0049 INDICATORSGLOW-LAMP NEON
F1 2110-0006 FUSEICARTRIDGE 2AMP 125V SLOW BLOW
(115V OPERATION ONLY)
F1 2110~-0007 FUSESCARTRIDGE 1 AMP 250V SLOW BLOW
(230V OPERATION ONLY)
Ji 1250-0118 CONNECTOR$BNC
J2 1250-0118 CONNECTOR $BNC
J3 12%0-0118 CONNECTORtBNC
Ju 1250-0118 CONNECTOR $BNC
J5 1250-0118 CONNECTOR tBNC
Jé 1251-0101 CONNECTORSFEMALE SO-CONTACT
J7 1250-0118 CONNECTORtBNC
J8 1250-0118 CONNECTORIBNC
Jo THRU
J10 NOT ASSIGNED
Ji1 1251-0087 CONNECTORIFEMALE SO-PIN MINAT
L1 9140-0136 COILIFXD RF 22 UH
L2 9140-0136 COILEFXD RF 22 UH
L3 9110-0051 INDUCTOR1AF.
Ly 9110-0051 INDUCTORIAF,
LS 9140-0137 COIL{FXD RF 1000UH
MP1 0370-0077 KNOBi1/4 BAR WITH ARROW
MP2 0370-0077 KNOBS1/4 BAR WITH ARROW
MP3 0370-0077 KNOBf1/4 BAR WITH ARROW
MPY 0370-0077 KNOBI1/4 BAR WITH ARROW
MPS 0370-0077 KNOBi1/4 BAR WITH ARROW
MP& 0370-0084 KNOB § ROUND
MP7 0510-0123 RETAINERIPUSH~ON TYPE FASTENER
MPS 1200-0043 INSULATORSTRANSISTOR ANODIZED ALUMINUM
MP9 1200-0043 INSULATORSTRANSISTOR ANODIZED ALUMINUM
# See list of abbreviations in introduction to this section
02349-1 4-31



Section IV

Model 52451

Table 4-1

Table 4-1, Reference Designation Index (Cont'd)
Reference
Designation ® Stock No, Description # Note
MP10 1200~0043 INSULATORSTRANSISTOR ANODIZED ALUMINUM
MP11 1200-0076 INSULATOR:TRANISTOR
MP12 1200-0081} BUSHING S INSULATOR NYLON
MPL3 1200-0081 BUSHINGSs INSULATOR NYLON
MP1 Y 1200-0081 BUSHINGSINSULATOR NYLON
MP1LS 1200-0081 BUSHING$ INSULATOR NYLON
MP16 1200-0081 BUSHING s INSULATOR NYLON
MPL7 1200~-0081 BUSHING s INSULATOR NYLON
MP18 1200-0087 CLAMP 1 TRANSISTOR
MP19 1200~-0092 BUSHINGt TRANSISTOR
MP20 1200-0092 BUSHINGt TRANSISTOR
MP21 1520~0001 PLATEIMOUNTING ELECTROLYTIC CAPACITOR
MP22 1520-0001 PLATEIMOUNTING ELECTROLYTIC CAPACITOR
MP23 1520-0001 PLATEIMOUNTING ELECTROLYTIC CAPACITOR
MP24 1520-0001 PLATEIMOUNTING ELECTROLYTIC CAPACITOR
MP25 1520-0003 MOUNTING PLATESCAPACITOR
MP26 1520~-0003 MOUNTING PLATESCAPACITOR
MP27 2190-0046 WASHERSSPLIT LOCK
MP28 2160~-0046 WASHERSSPLIT LOCK
MP29 2190-0046 WASHERSSPLIT LOCK
MP30 2190-0046 WASHERSSPLIT LOCK
MP31 2190-0046 WASHERSSPLIT LOCK
MP32 2190=-0046 WASHERSSPLIT LOCK
MP33 23%0-0015 SCREWIMACHINE
MP34 3160-0060 FANSIMPELLER AXIAL
MP35 5212L-83A SUPPORTIREADOUT
MP36& 5212L-838 READOUTIUNITS
MP37 052u3-6036 PANEL tPLUG~IN
MP38 S52U3A-6A GUARDtFAN
MP39 NOT ASSIGNED
MPUO 5243A-12C BRACKET$SWITCH
MPyY 1 5243A-12C BRACKETISWITCH
MP42 5243A-12C BRACKETSSWITCH
MPY3 5243A-12E SUPPORTICAFACITOR
MP4 Y S243A-12F BRACKET:CRYSTAL OVEN
MPUS 52U3A-20A HOUSINGFAN
MPY 6 S2U43A=-47C SUPPORT $PANEL
MPyY7 52U3A-55A SHIELDIOSCILLATOR
MPYs8 5040-0170 SUPPORT: PRINTED CIRCUIT BOARD
MPY9 5243L~128 BRACKET:BOARD
MPS0 5243L-12C BRACKET:BCARD GUIDE
MPS1 S5243L-17A BUSHINGILATCH
MPS2 NOT ASSIGNED
MP53 05243-2018 HOUSINGtPLUG-IN
MPS4 05243-2014 SHAFTILATCH
MPSS NOT ASSIGNED
MP56 S2U3L=-41A PLATEtCASTING
MP57 5243L-558 SHIELDIINPUT
MPsg 05243-2015 KNOB
MP59 NOT ASSIGNED
MP60 5243L-83A HOLDERSDECIMAL

# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
Ref
Deesieg‘;&?fgn & Stock No. Description # Note
MP6 1 5243 -838B COVERS$READOUT
MP62 5243L-83C INSERTIUNITS READOUT
MP63 THRU
MP6U4 NOT ASSIGNED
MP6S 5243L-91A SPRINGILATCH
MP66 NOT ASSIGNED
MP67 52431 -99A WINDDW
MP68 S243L-107A BARIREADOUT
MP69 0%5243-2013 PAWL
MP76 NOT ASSIGNED
MPT1 S243L~110A GUIDE$BOARD FRONT
MP72 5243L-1108B GUIDE$BOARD REAR
MP73 5243L-110C GUIDE1BOARD DUAL
MP74 05245~-2005 PANEL SFRONT
MP7% 05245-2007 PANEL SREAR
MP76 5245L~-55A SHIELDtAMPLIFIER
MP77 05243-0008 RETAINERSFRONT PANEL
MP78 0%5243-0007 RETAINERSLATCH
Q1 1850-0090 TRANSISTORIGERMANIUM 2N1183B PNP
Q2 1850-0038 TRANSISTOR!PNP GERMANIUM
Q3 1850-0038 TRANSISTORIPNP GERMANIUM
Q4 18%0-0038 TRANSISTORSPNP GERMANIUM
R1 0683-2235 R1FXD COMP 22K OHM 5% 1/4W
R2 0683=-2245 RIFXD COMP 220K OHM 5% 1/4W
R3 0683-8235 RIFXD COMP 82K OHM 5% 1/uw
RY 0683-2735 RIFXD COMP 27K OHM 5% l/uw
RS 2100-0318 RIVAR 250K OWHM 20% 1/4W/SPST Sw
R6 0686-1045 RIFXD COMP 100K OHM 5% 1/2w
R7 0686-3325 RiFXD COMP 3300 OHM 5% 1/2W
S1 3101-0037 SWITCHITOG SPST 3 AMP 125V
S2 3101-0014 SWITCHIPUSH SPDT NE
s3 NSR PART OF RS
Sy 3101-0034 SWITCHISLIDE 4 PDT 0.5 AMP 125 VDC
T1 9100~0166 TRANSFORMER tPOWER
T2 9100-0164 TRANSFORMER tPOWER
wi 8120-0078 CABLEIPOWER SVT=18-3 7.5FT,
XA6 1251-0159 CONNECTOR$2X15 CONTACT
XAT7 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
XA8 THRU
XA9 NOT ASSIGNED
XAL0 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
XA11Q 1251-0135 CONNECTOR-FRINTED CIRCUIT 15 CONTACTS
XAL12 1251-0135 CONNECTOR~PRINTED CIRCUIT 15 CONTACTS
XAL3 1251-0135 CONNECTOR~PRINTED CIRCUIT 15 CONTACTS
XAL4 1251-013% CONNECTOR=PRINTED CIRCUIT 15 CONTACTS
XALS 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
XAL16 1251-0135 CONNECTOR=~PRINTED CIRCUIT 15 CONTACTS
XALT 12%1-0135 CONNECTOR~-FRINTED CIRCUIT 15 CONTACTS
# See list of abbreviations in introduction to this section
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Reference .
Designation @ Stock No. Description # Note
XAL18 1251-0135 CONNECTOR=~PRINTED CIRCUIT 15 CONTACTS
XAL19 THRU
XA21 NOT ASSIGNED
XA22 1251=-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS
XA23 12531-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XA24 THRU
XA28 NOT ASSIGNED
XA26 1251-0135 CONNECTOR~PRINTED CIRCUIT 1% CONTACTS
AND
XA26 1251-018%8 CONNECTOR36=CONTACT
XA27 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS
XA28 1251-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XA29 1251-0135 CONNECTOR=-FRINTED CIRCUIT 15 CONTACTS
XA30 1251-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XA3}) 1251=-0135% CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XA32 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
XA33 1251-0135% CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XA34 1251-0135 CONNECTOR=-PRINTED CIRCUIT 15 CONTACTS
XF1 1400-0084 FUSEMOLDERSEXTRACTOR POST TYPE
Xwil 1251-0148 CONNECTORSPOWER 3-PIN MALFE
MISCELLANEOQUS

52U43A-44A KITt5=1/4 * RACK MOUNT

8%00-0059 SILICONE GREASE(FOR TRANSISTOR HEAT-SINK)

3150~-00%7 AIR FILTER ASSY

# See list of abbreviations in introduction to this section
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Model 5245L

Section IV
Figure 4-1

A

Itﬁg? Description Part Number
1 Frame Assembly 5060-0732
2 Front Panel 05245-2017
3 Rear Panel 05245-001"7
4 Cover: Rear Side, perforated 5000-0738
5 Cover: Front Side, perforated 5000-0739
6 Cover Assembly: Top 5243A-1C
7 Cover Assembly: Bottom 5243A-1B
8 Handle Assembly: Side 5060-0763
9 Handle Assembly: Retainer 5060-0766
10 Foot Assembly 5060-0767
11 Stand: Tilt 1490-0030
12 Plate: Fluted 5000-0051
13 Kit: Rack Mounting 5243A-44A

02349-1

00000-A-10

Figure 4-1, Modular Cabinet Parts

4-35



Section IV

Model 52451

Table 4-2
Table 4-2, Replaceable Parts

@ Stock No, Description # Mfr. Mir. Part No. TQ
0121-0013 C:VAR AIR 6=100,5PF 80486 | 0OBSH 1
0136-0001 C:VAR CER 7-4SPF 500VDCw 72982 |50300D2P0 1
0130-0003 CIVAR CER 1¢5-7 PF S500VDCW 72982 |503-000COPO~10R 1
0140G-0145 C3FXD MICA 22 PF 5% 500 VDCW QU062 |DM15C220J 4
0140-0149 CiFXxD MICA 470 PF 5% 300 VDCw QU062 {DMLISFUTIY S
0140-0151 CIFXD MICA 820FF 2% 300VDLCW QU06z [UM1I5FB21G 1
0140~0152 CtFXD MICA 1000 PF 5% 300VOCWwW 28480 (0140-0152 1
0140-0156 C3FXD MICA 1500 PF 2% 300 VDCW Q4062 [UM1I9F 152G 300V 1
0140-0159% CtFXD MICA 3000PF 300VDCwW ouQ62 [DM1ISF 3026 3
0140-0162 CtFXD MICA 4700 PF 10% 300 VDCw QU062 | DM2OFHUT72K 1
0140-0166 CtFXD MICA 0.017 UF 2% 300 VvDCw QU062 [DM3OF173G 1
0I46~-0169 C3FXD MICA 100 PF S% 500VDCW 00853 [ M=23 CB11RD101Y 1
0146-0176 CtFXD MICA 100 PF 2% 300 VOCW 04062 |[RDMIS5F101G3C 1
0140-0190 CitFXD MICA 39 FF 5% 300 VDCw Q4062 |[RDMISE390J3C 5
0140-0191 CtFXD MICA 56 FF 5% 300 VDCW 04062 |[RDMISES60J3C 10
0140-0192 CiFXD MICA 68PF 5% 300vDCW U406z [DMIBSE680J 5
0140-0193 CiFXD MICA 82PF 5% 300VDCW 04062 [RDM1SE 820J 6
0146-0194 C$FXD MICA 110 PF 5% 300 VDCW 04062 [DMISF111J 300V 50
0140-0195 CtFXD MICA 130 PF 5% 300 VDCW Q4062 [DM1ISF131J 300V 37
0140-0196 CiFXD MICA 150 PF 5% 300 VOCW 04062 [DM15F151J 300V 21
0140-0198 CtFXD MICA 200FF 5% 300VDCW 04062 [DM15F201J 300V 27
01460-0199 CtFXD MICA 240PF 5% 300VDCW QuUQO62 [IDM1ISF241J 300V 13
0140-0200 CtFXD MICA 390PF S5% 300VDCW 04062 [UM1SF391J 300V 14
0140-0201 CtFXD MICA 12PF 5% 500VDCW QU062 |[DM15C120J 2
0140-0202 CtFXD MICA 15 PF 5% 500VDCW 04062 [UM15C150J 4
0140-0203 CtFXD MICA 30PF 5% 500VDCW 04062 |[DM1SE300J 500V 4
0140-0204 CiFXD MICA 47PF 5% NPO 500VDCW 04062 [RDMISE470J5C 13
0140-0205 C3FXD MICA 62 PF 5% 300VDCW QU062 [UM1SEE20J 1
0140-0208 CIFXD MICA 680PF S% 300VDCW 04062 [DM1SF6E81J 3
0140-0209 CtFXD MICA 5 PF 10% 500VDCW 28480 (0140-0209 1
0140-0210 CtFXD MICA 270PF 5% 300VOCW QU062 |DM1SF271J 300V 3
0140-0214 C3FXD MICA 60PF 5% 300VDCW 04062 |DM15E600J 300V 2
0140-0217 CIFXD MICA 140 PF 2% 300VDCW 04062 [DM1SF141G~300V S
0150-0012 CtFXD CER O«O1UF 20% 1000VDCW 56289 |H 1038 2
0150~-0042 CtFXD TI 4.7 PF 5% 500VDCW 78488 |TYPE GA 2
0150-0047 CIFXD TI 6.8 PF 10% 500 VDCW 78488 |[TYPE GA 2
0156-0050 C3FXD CER 100 PF 600 VDCW OOORR |TYPE E 3
0150-0061 CiFXD CER 20 PF 10% 100VDCW 56289 (53C47 2
0150-0069 CIFXD CER 0Q¢001 UF +100-20% 500VDCW 72982 [801-010X5G01022 1
0150-0073 CtFXD CER 100 PF 10% 500vDCW 56289 40C200A2 2
0150-0093 CIFXD CER O«OQiUF +80-20 IOOVDCW 91418 TA 38
0156-0115 CtFXD CER 27 PF 10% 500VLCW 71590 |CC20TCN27 1
0150-0119 CIFXD CER 2X{(.C1UF) 20% 250VDCw 56289 {41C159A 1
0150-0121 CIFXD CER OelUF +80%=20% SOVDCw 56289 |5C50A 10
0150-0122 CiFXD CER 2000PF 20% 500vDCW 72982 (801-000~Y55-202M 2
0160-0126 CtFXD PORC 160PF 2% 500VDCW 95275 [VY13C161G 1
0160-0127 CtFXD CER 1UF 20% 25VvDCW 56289 |5€C13 10
0166-0134 C3sFXD MICA 220PF 5% 300VDCwW 14655 |CDLI5F221J(300V) 10
0160-0155 C3IFXD MY 3300 PF 10% 28480 (0160-0155 1
0160-0157 CIFXD MY 4700 PF 10% 284800160 0157 1

# See list of abbreviations in introduction to this section
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Model 5245L

Section IV
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

& Stock No. Description # Mir, Mfr, Part No, TQ
0160-0161 C:FXD MY 0,01 UF 10% 200VDCW 28480 |0160-0161 1
0160-0163 C3FXD MY 3300 PF 10% 28480 (0160 0163 1
0160-0174 CtFXD CER 0,47 UF +80-20% 25VDCW 56289 |5C11B7 2
0160-0181 CtFXD MICA 30PF 5% 300VDCW 14655 [RDM1ISEL4T0U3S 1
0160-0194 CiFXD MY 0.015UF 10% 28480 |0160=0194 8
0160-0205 C3FXD MICA 10 PF 5% 28480 10160-0205 2
0160-0314 CIFXD MY 0.01 UF 5% 4OOVDCW guuyll |TYPE 663UW 2
0160-0369 CtFXD MICA 17 PF 5% 28480 (0160-0369 5
0160-0370 CIFXD MICA 20 PF 5% 28480 10160~-0370 1
0160-2248 CSFXD CER 4¢3 PF 300VDCW 72982 |301-NPQ 4.3 PF 1
0160-2260 CtFXD CER 13 PF 5% 500vDCW 72982 |301=-NPQ 13 PF 1
0160-2262 CiFXD CER 16 PF 5% S00VDCW 72982 |301-NPQ 16 PF 1
0160=-2306 C3FXD MICA 27 PF 5% 28480 |0160-2306 2
0166-2550 CIFXD CER 1.0 PF SOOVOCW 72982 |301-000-COK0-1098 1
0160-2563 CIFXD CER 2000 PF 20% S00VDCW 72982 |801-012-Y55~-202M 4
0170-0024 Ci1FXD MV 0.022 UF 20% 200VOCW 56289 [ 192F22302A 1
0170-0040 CStFXD MY «047 UF 10% 200VDCW 28480 |0170-0Q40 5
0170-0055 CtFXD MY 0.1UF 20% 200VDCW 56289 |192P10402 1
0170-0073 CtFXD MY 1UF 10% 600VDCW 09134 1041 1
0170-0084 CtFXD MY 0.068UF 20% 50VLCW guyll |601PE STYLE 5 4
0170-0094 CIFXD MY 0.047UF 20% 50VDCW 8441l [TYPE 602 2
0180-0047 CtFXD ELECT SOQUF 75VDCwW 56289 |D32443 1
0180-0049 CtFXD ELECT 20UF SOVDCW 56289 |30D198A1 1
0180-0058 CIFXD ELECT 50UF ~10%+100% 25VLCW 56289 | TYPE 30D186Al 1
0180-0098 CsFXD ELECT 100UF 20% 20VDCW 56289 |1500107X002082 2
0180-0100 CIFXD ELECT TA 4e.7UF 10% 35vDCw 56289 |1500475%903582 9
0180-0107 CIFXD ELECT 20UF =-10/+100% 200vVDCW 56289 (90803 2
0180-0129 CtFXD ELECT 975UF =10+50% 40VDCW 56289 (S37006 2
0180-0130 CtFXD ELECT 15COUF =10+50% 15VDCW 00853 |PLI 505 1007 02 1
0180-0137 C3FXD ELECT TA 100 UF 20% 10VODCw 56289 [1500107X0010R2 1
0370-0077 KNOBS$1/4 BAR WITH ARROW 28480(0370-0077 5
0370-0084 KNOB S ROUND v 28480 |0370~-0084 1
0510-0123 RETAINER$PUSH=ON TYPE FASTENER 78553 (C12008-014~4 1
0683-0475 REFXD COMP 4.7 OHMS 5% 1/4w 01121 |CB 47G5 1
0683-1015 R3FXD COMP 100 OHM 5% 1/4W 01121|CB 1015 15
0683-1025 R3FXD COMP 1000 OHMS B 1/4W 01121 (CB=-1025 24
0683-1035 R$FXD COMP 10K OHMS 5% 1l/4W 01121{CB 1035 98
0683-1045 R3FXD COMP 100K OHM 5% 1l/4w 01121|CB 1045 34
0683-1055 R$FXD COMP 1 MEGOHM 5% 1(“* 01121|CB 1055 q13
0683~-1115 RSFXD COMP 110 OHM 5% L/4W 01121|CB 1115 8
0683-1125 R$FXD COMP 1100 OHM 5% 1/4W 01121 |CB 1125 2
0683-1135 RSFXD COMP 11K OHM 5% 1/4W 01121/CB 1135 1
0683-1225 R$FXD COMP 1200 OHMS 5% 1/4W 01121(CB 1225 2
0683~1235 REFXD COMP 12K OHM 5% 1/4W Qliei({cs 1235 7
0683-1245 RIFXD COMP 120K OHM 5% 1/u4w 01121(CB 1245 8
0683~-1305 RIFXD COMP 13 OHMS 5% L/4W 0l121(CB 1305 1
0683-1325 R$FXD COMP 1300 OHMS 5% [/4W 01121 |CB 1325 4
0683-1515 R3FXD COMP 150 OHM 5% 1/4W 01121|CB 1515 1
0682-1525 R3FXD COMP 150 OHMS 5% 1/4Ww 01121|CB 1525 3
0683-1535 RIFXD COMP 15K OHMS 5% 1l/4w o1121(CB 1535 8
0683-1545 RIFXD COMP 150K OHM 5% 1l/4Ww 01121 [(CB 1545 5

# See list of abbreviations in introduction to this section
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Table 4-2
Table 4-2, Replaceable Parts (Cont'd)

& Stock No. Description # Mir. Mifr. Part No. TQ|
0683-1615 R3IFXD COMP 160 OHM 5% 1/4W 01121 |CB 1615 2
0683-1625 R1FXD COMP 1600 OHMS 5% 1/4w 01121 (CB 1625 1
0683-1635 RIFXD COMP 16K OHM 5% 1/4Ww 01121 |CB 1635 17
0683~1815 RIFXD COMP 180 OnM 5% 1/4W 01121|CB 1815 24
0683-1825 R$FXD COMP 1800 OHMS 5# [/4W 01121 |CB 1825 9
0683-1835 RtFXD COMP 18K OHM 5% 1/4W 01121 (CB 1835 9
0683-1845 R:FXD COMP 180K OHMS 5% 1/4Ww 01121 CB 1845 5
0683-2015 R31FXD COMP 200 OHMS 5% 1/4Ww 01121 [(CB 2015 27
0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 01121 |CB 2025 20
0683-2205 RSFXD COMP 22 OHM 5% 1/4Ww 01121 |CB 2205 2
0683-2215 R$FXD COMP 220 OHMS S% 1/4w 0l121|CB 2215 2
0683-2225 RIFXD COMP 2.2K OHM 5% 1/4W 01121 |GB 2225 8
0683-2235 R3IFXD COMP 22K OHM 5% 1/4w 01121 (CB 2235 12
0683-2245 R3FXD COMP 220K OHM 5% 1/4W 01121|CB 2245 2
0683-2415 R3IFXD COMP 240 OHMS 5% 1/4w 01121 [CB 2415 4
0683-2425 R1FXD COMP 2400 OHMS 5% (/4w 01121 |CB 2425 4
0683-2435 RSFXD COMP 24K OHM 5% 1/4W 01121 [(CB 2435 1
0683-2715 RtFXD COMP 270 OHMS S% 1/u4W 01121 |CB 2715 4
0683-2725 R$FXD COMP 2700 OHMS 5% 1/4W 01121|CB 2725 14
0683-2735 RIFXD COMP 27K OHM 5% 1/4W 01121 /CB 2735 6
0683-3025 R3FXD COMP 3000 OHM 5% 1/4w 01121/CB 3025 17
0683-3308 RIFXD COMP 33 GHMS 5% Ll/4W 01121 (C8B 3305 1
0683-3315 R$FXD COMP 330 OHMS 5% 1/uw 01121 |CB 3315 8
0683-3325 R$FXD COMP 3300 OHM 5% 1/4W 01121 |CB 3325 8
0683-3615 R1FXD COMP 360 OHM 5% 1/4W 01121 |CB 3615 1
0683=3625 R1FXD COMP 3600 OHM 5% 1/u4W 01121 |CB 3625 4
0683-3915 RIFXD COMP 390 OMMS 5% 1/4W 01121 |CB 3915 13
0683-3925 RtFXD COMP 3900 OHMS 5% I/4w 01121 |CB 3925 los
0683-3935 RtFXD COMP 39K OHM 5% 1/4W 01121 |CB 3935 2
0683=-3945 RtFXD COMP 390K OHMS 5% 1/4W 01121 |CB 3945 32
0683~4315 R3$FXD COMP 430 OHMS 5% 1/4w 01121(CB 4315 4
0683-4325 R3FXD COMP 4300 OHM 5% 1/4w 01121 (CB 4325 2
0683-4335 RIFXD COMP 43K OHM 5% 1/4W 01121 (CB 4335 41
0683-4705 RIFXD COMP 47 OHM 5% 1/4W 01121 |CB 4705 1
0683-4715 RIFXD 470 OHMS 5% 1/4W 01121 [CB-~4715 10
0683-4725 R$FXD COMP 4700 OHM 5% 1/4w 01121 |{CB 4725 22
0683-4735 R1FXD COMP 47K OHMS 5% 1/4Ww 01121 |CB 4735 124
0683-5105 RSFXD COMP 51 OHM 5% 1/4Ww 01121 |CB 5105 3
0683-5115 R1FXD COMP 510 OHMS 5% 1/4w 01121 |CB 5115 )
0683=-5125 R$FXD COMP 5100 OHM 5% 1/4W 01121 [CB 5125 7
0683-5135 R$FXD COMP 51K OHMS 5% 1/4Ww 01121 [CB 5135 10
0683-5615 RIFXD COMP 560 0OriMS 5% 1/4W 01121 [CB 5615 1
0683-5635 R3FXD COMP 56K OHMS 5% 1/4Ww 01121 [CB 5635 66
0683-6205 R$FXD COMP 62 OHM 5% 1/4w 01121 |[CB 6205 4
0683-6215 RSFXD COMP 620 OHM 5% 1/4W 01121 |[CB 6215 1
0683-6225 R$FXD COMP 6200 OHMS Sx I/uw 01121 [CB 6225 4
0683-6235 RtFXD COMP 62K OWHM 5% 1/4W 01121 |[CB 6235 2
0683~6805 RIFXD COMP 68 OHMS 5% 1/4W 01121 [CB 6805 4
0683-6815 RIFXD COMP 680 OHMS 5% 1/4W 01121 |CB 6815 3
0683-6825 R3$FXD COMP 680G OHMS 5% I/uw 01121 [CB 6825 49

# See list of abbreviations in introduction to this section
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Table 4-2
Table 4-2. Replaceable Parts (Cont'd)
¢ Stock No, Description # Mir, Mir. Part No. TQ|
0683-6835 R$FXD COMP 68K OHM 5% 1/4W 01121 (CB 6835 18
0683-7515 R3FXD COMP 750 OHMS 5% 1/u4Ww 01121 (CB 7515 4
0683-7525 R$FXD COMP 7500 OHMS 5% 1/4Ww 01121 (CB 7525 8
0683-7535 R$FXD COMP 75K OHM 5% L1/4W 01121 (CB 7535 1
0683-8215 RtFXD COMP 820 OHMS 5% 1/4W 01121 |CB 8215 3
0683-8225 R3FXD COMP 8200 QHMS 5% [/uw 01121 ({CB 8225 22
0683-8235 RIFXD COMP 82K OHM 5% 1/4W 0l121 |[EB 8235 1
0683-9105 RIFXD COMP 910 OHM 5% 1/4W 01121 (CB 9105 4
0683-9115 R3FXD COMP 910 OHM 5% 1/4w 01121 (CB 9115 1
0683-9125 R$FXD COMP 9100 OHM 5% 1/u4Ww 01121|CB 9125 2
0683-9135 RIFXD COMP 91K OHM 5% 1/4W 01121 |CB 9135 1
0686-1025 R3FXD COMP 1000 OHM S% 1/2w 01121 [EB 1025 3
0686-1035 R3FXD COMP 10K OHM 5% 1/2W 01121 |EB 1035 6
0686-1045 RtFXD COMP 1OOK OHM 5% 1/2W 01121 |EB 1045 1
G686-1055 RIFXD COMP 10 MEGOHM 5% 1/2W 01121 |EB 1055 1
0686-1225 R3FXD COMP 1200 OHM 5% 1/2w 01121 |EB 1225 2
0686-1325 R3FXD COMP 1.3K OHM 5% 1/2W 01121 |[EB 1325 2
0686-1525 RtFXD COMP 1500 OHM 5% 1/2W 01121 {£B 1525 1
0686-1825 R:FXD COMP 1800 OHM 5% 1/2W 0ll21 |EB 1825 1
0686-2035 R$FXD COMP 20K OrM 5% Ll/2W 01121 |[EB 2035 2
0686-2225 R3$FXD COMP 2200 OHM 5% 1/2w 01121 |EB 2225 6
0686-2235 REFXD COMP 22K OHM 5% 1/2W 01121 |EB 2235 1
0686-2725 R3FXD COMP 2700 OHM 5% 1l/2w 0112l |EB 2725 1
0686=-2735 R¢FXD COMP 27K OHM 5% 1/2W 01121 |EB 2735 2
0686+-3025 R3FXD COMP 3000 OHM S% 1/2Ww 01121 |EB 3025 1
0686-3325 REFXD COMP 3300 OHM 5% 1/2W 01121 |EB 3325 1
0686-3625 R3FXD COMP 3600 OHM 5% 1/2W 01121 |EB 3625 2
0686-4715 R:FXD COMP 470 OHMS 5% L/2W 01121 |EB 4715 3
0686-4725 RSFXD COMP 4700 OHM 5% 1/2W 01121 |EB 4725 2
0686-4735 R3IFXD COMP 47K OHM 5% 1/2W 01121 |eEB 4735 17
0686-6215 RIFXD COMP 620 OHM 5% 1/2W 01121 |EB 6215 1
0686-7525 RtFXD COMP 7500 OHM 5% 1/2W U1l121[EB 7525 42
0686-8215 RiFXD COMP 820 OHM 5% 1/2W 01121 |EB 8215 3
0686-9115 R$FXD COMP 910 OHMS 5% 1/2W 01121 |EB 9115 1
0686~-9125 RtFXD COMP 9100 OHM 5% 1/2W 01121 |EB 9125 1
0689-1525 R3FXD COMP 1500 QOHM 5% 1w 0l121|uB 1525 1
0689 2035 RtFXD COMP 20K OHM 5% 1W 01121 |6B 2035 1
0699-0013 R3FXD COMP 6.8 OHM 10% 1w 01121 |GB 668Gl 1
0727-0081 R$FXD DEPC 600 OHM 1% 1/2W 19701 (DC 1/2 ARS 1
0727-0105 R3FXD C=-FLM 1200 OHM 1% (/2w 28480 (0727-0405 1
# See list of abbreviations in introduction to this section
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Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

@ Stock No, Description # Mir. Mir. Part No. TQ
0727-0387 R3FXD DEPC 442 OHM 1% 1/2W 19701 {DC 1/72A RS 1
0757-0344 RSFXD MET FLM | MEGOHM 1% 1l/4Ww 28480 {0757-0344 1
0757-0350 R3FXD MET FLM 909K OHM 1% 1l/4W 28480 |0757-0350 1
0757-0368 R$FXD MET FLM 34 OHM 1% 1/8W 28480 |0757-0368 2
0757-0898 R$FXD MET FLM 82 OHM 2% L/8w 28480 |0757-0898 2
0757-0900 R3FXD MET FLM 100 OHM 2% 1l/8W 28480 |0757-0900 2
0757-0902 R3FXD MET FLM 120 OHM 2% 1/8W 28480 (0757-0902 2
0757-0904 R$FXD MET FLM 150 OHM 2% 1/8W 28480 |0757~-0904 2
0757-0909 REFXD MET FLM 240 OHM <% 1/8W 28480 (0757-0909 4
0757-0914 R$FXD MET FLM 390 OHM 2% 1/8w 28480 |0757-0914 3
0757-0916 REFXD MET FLM 470 OHM 2% 1/8W 28480 |0757-0916 4
0757-0920 R$FXD MET FLM 680 OHM 2% 1/8w 28480 |0757-0920 2
0757=0924 RIFXD MET FLM 1K OHM 2% 1/8W 28480 10757-0924 2
0757-0930 R$FXD MET FLM 1.8K OHM 2% 1/8W 28480 (0757-0930 4
0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 28480 (0757~0932 4
0757-0936 RIFXD MET FLM 33K OHM 2% 1/8W 28480 (0757~-0936 4
0757-0937 RIFXD MET FLM 3.,6K OHM 2% 1/8W 28480 07570937 1
0757-0940 RIFXD MET FLM 4.,7K OHM 2% 1/8W 28480 |0757-0940 2
0757-0948 RIFXD MET FLM 10K OHM 2% 1/8W 28480 |0757-0948 S5
0757-0950 RIFXD MET FLM 12K OHM 2% 1/8W 28480 |0757-0950 4
0757~0952 R3IFXD MET FLM 15K OHM 2% 1/8Ww 28480 |0757~-0952 4
0757-0972 R3IFXD MET FLM 100K OHM 2% 1/8W 28480|0757-0972 4
0758-0004 R1FXD MET FLM 2700 OHM 5% 1/2W 28480 |0758-0004 14
0758-0014 RIFXD MET OX 180 OHM 5% 28480 |0758-0014 1
0758-0015 R3FXD MET FLM 220 OHMS 5% 1/2W 07115|C 20 7
0758-0024 R$FXD MET FLM 100 OHM 5% 1/2w 28480 (0758-0Q24 1
0758-0023 RSFXD MET FLM 270 OHMS 5% 1/2W 07115|C 20 1
0758=-0043 REFXD MET FLM 1800 OHM 5% 1/2W 28480 (0758-0Q43 4
0756-0044 R3FXD MET OX 2200 OHM 5% 1/2w 28480 (0758=-0044 2
0758-0054 RIFXD MET FLM 330 OHMS 5% 1/2W Q07115(C 20 1
0761-0010 RtFXD MET OX 1800 OHM 5% 1w 28480 [0761-0010 4
0761-0020 R3FXD MET FLM 91 OHM 5% 1W 07115(C32 1
0767~-0001 RSFXD MET FLM 400 OHMS 5% 3W Q7115(LPI 3 1
1200-0043 INSULATORSTRANSISTOR ANQDIZED ALUMINUM 76530 (294457 3
1200-0076 INSULATORSTRANISTOR 02735 |0BS® 1
1200-0081 BUSHING$ INSULATOR NYLON 26365 |9T7USPECIAL 6
1200-~0087 CLAMPITRANSISTOR 02735 |DF=-13-A 1
1200-0092 BUSHING$ TRANSISTOR 02735 [OBSHK 2
1256-0118 CONNECTOR $BNC 91737 |8427 7
1251-0087 CONNECTORIFEMALE S0-PIN MINAT 02660 |57-4057=-40500(375) 1
1251-0101 CONNECTORIFEMALE SO=-CONTACT 02660 {57-20500 1
1251-0135 CONNECTOR“PRINTED CIRCUIT 15 CONTACTS 95354 [SD~615UR 1
1251-0148 CONNECTORIPOWER 3-PIN MALE 60427 [H-1061 1G=-3L 1
1251-0158 CONNECTOR$6~CONTACT 95354 [CDO-606S 1
1251-0159 CONNECTOR$2X15 CONTACT 95354 FD~630S 1
1400-0084 FUSEHOLDERIEXTRACTOR POST TYPE 75915 (342014 1
1450-0049 INDICATORIGLOW=LAMP NEON 28480 (1450-00Q49 1
1520-0001 PLATESMOUNTING ELECTROLYTIC CAPACITOR 28480 (1520-0001 4
1520-0003 MOUNTING PLATEICAPACITOR 37942 | TYPE BP2 2
1856-0038 TRANSISTORSPNP GERMANIUM 86684 |1850-0038 3

# See list of abbreviations in introduction to this section
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Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

@ Stock No, Description # Mir. Mir. Part No. TQ
1850-0040 TRANSISTORIGERMANIUM 2N383 PNP QU154 |2N383 3
1850-0048 TRANSISTORIGERMANIUM 2N650 PNP 04713 |2N650 1
1856-0054 TRANSISTORIGERMANIUM 2N652A PNP QU713 |2N652A 2
1850-0062 TRANSISTORIGERMANIUM 28480 (1850~0062 o2
1850-0090 TRANSISTORIGERMANIUM 2N1183B PNP 86684 [2N11838B 1
1850-0091 TRANSISTORSGERMANIUM 2N2048 PNP 87216 [2N2048 3
18560-0092 TRANSISTORIGERMANIUM 2N2043A PNP 04713 [2N20U3 1
1850-0101 TRANSISTOR:SPL2N582 28480 (1850-0101 1
1850-0102 TRANSISTORIGE2N2455 28480 |1854-0102 1
1850-015%8 TRANSISTOR:PNP GERMANIUM 28480 /1850-01%8 1
1851-0017 TRANSISTOR:2N1304 01295 |2N1304 6
1851-0024 TRANSISTORIGE NPN 2N388A 12952 |[N388A 1
1853-0001 TRANSISTORSPNP SILICON 30V 906MW 28480 |1853-0001 4
1853-0009 TRANSISTOR:SILICON PNP 28480 (1853-0009 15
1853-0015 TRANSISTORISILICON PNP 2N3640 07263 |2N3640 6
1853-0034 TRANSISTORISILICON PNP 28480 |1853-0034 16
1854-0003 TRANSISTORINPN SILICON 28480 1854~-0003 8
1854-0005% TRANSISTOR$2N708 NPN SILICON PLANAR 07263 |2N708 15
1854~0008 TRANSISTORINPN SILICON 28480 |1854=-0008 é
1854-0009 TRANSISTOR$2N709 NPN SILICON 07263 |2N709 1
1854-001 TRANSISTORsSILICON NPN 28480| 18540019 2
1854-007 TRANSISTORSSILICON NPN 2N3478 02735| 2N3478 2
1854=-0249 TRANSISTOR:DUAL NPN SILICON 28480 |1854~-0249 2
1855-003¢ TRANSISTOR:DUAL N CHAN FET 28480 !1855-0036 2
1601-0025 SEMICON DEVICESDIODE JUUNCTION 28480 (1901-0025% 29
1901-0026 SEMICON DEVICEsDIODE SI 14099 | SA-783 5
1901-0029 SEMICON DEVICEIDIODE $1 600V 28480 (1901-0029 2
1901~-0040 DIODE+SILICONt30 MA AT 1V 30 PlV 28480 (1%01-0040 sl
1901-0045 SEMICON DEVICE:DIODE SI 14099 | SA-788 10
1901-0049 SEMICON DEVICEDIODE S1 14099 |SC=-05 4
1901-0146 SEMICON DEVICES$DIODE SI O4145iRD 2809 4
1902-0017 SEMICON DEVICE :DIODE Si 28480|1902-0017 2
1902-0039 SEMICON DEVICE$DIODE iIN1597A 81438 [IN1597A/3222T5 1
1902~0057 SEMICON DEVICEIDIODE SILICON 28480 |1902~-0057 1
1902-0214 DIODEISILICON BREAKDOWN 56.2V 10% 1.5W 28480 |1902-0214 1
1902-0580 DIODE BREAKDOWNSSILICON 28480 |1902~0580 2
1910-0015 SEMICON DEVICE:DIODE GERMANIUM 73293 |HD~=1409 5
1910-0016 SEMICON DEVICE$DIODE GERMANIUM 93332 |D2361 79
1910-0021% SEMICON DEVICEDIODE 73293 |HPS 1672A 5
1910-0022 SEMICON DEVICE:DIODE Gt IOOMA 6P1IV 3{5NS 28480 (1910=-0022 14
1910-0034 OIODE sGERMANIUM 28480 (1910-0034 2
1970-0009 ELECTRON TUBESINDICATCR 10 DIGITY 83594 [B5991 8
2100-0318 RI1VAR 250K OHM 20% 1/4w/SPST Sw 28480/2100)0318 i
2100~-0354 R$VAR ww 1000 OHM 10% LIN 2W 28480 (2100 0354 1
2100-0737 RIVAR wWw 200 OHM 5% LW 28480 (2100~-0737 1
2100-1412 RIVAR COMP 500 OHM 20% LIN 1/4w 28480 1 2100-1412 3
2100-1513 RIVAR WW 50 OHM 5% 1W 28480 (2100~1513 2
2100-1924 R$VAR COMP 5K OHMM 20% 1/5W 28480 12100~-1924 1
21160-0006 FUSESCARTRIDGE 2AMP 125V SLOW ©LOW 71400 |MDL2 1
2116-0007 FUSESCARTRIDGE 1 AMP 250V SLOW BELOW 71400 [MDL 1 1
2140-0015 LAMPtGLOW NEON NE-2H 24455 |NE 2H 6
2140~-0028 LAMPSGLOW 1/15w 24455 |INE 2E FROSTED 7

# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

@ Stock No., Description # Mir. Mir. Part No, TQ
2190-004e WASHERSSPLIT LOCK 28480 12190-00Q46 6
2390-0015 SCREWIMACHINE 73076 |0BD 1
3100~-0315 SWITCHIROTARY 6 SECT 10 POSITICN 28480 |3100-0315 1
3100-0319 SWITCHIROTARY 10 SECT 10 POSITION 28480 /3100-0319 1
3100-0389 SWITCH:ROT 1-SECT 3-P0S HP SPEC 28480 |3100~0389 1
3100-03%0 SWITCHIROT 2~SECT 9-P0S HP SPEC 28480 |3100-0390 1
3106~1860 SWITCHIROTARY 28480 3100-1860 1
3101-0014 SWITCH:PUSH SPUT NE 82389 |4S-1106 1
3101-0034 SWITCHISLIDE 4 PDT 0.5 AMP 12% VDC 42190 |6633 1
3101~-0037 SWITCHSTOG SPST 3 AMP 125V 04009 |83050-A 1
3140-0052 MOTOR :ELECTRICALLY SHADED POLE 115V 28480| 3140-0052 1
3150-0037 AIR FILTER ASSY 2848 ;120_0023 1
3160-0060 FANSIMPELLER AXIAL 28480 (3160~-00 1
5046-0170 SUPPORTS: PRINTED CIRCUIT BOARD 28480 [5040-0170 1
8120-0078 CABLEIPOWER SVT=-18-3 7.5FT. 70903 |[KH4147 1
8500-0059 SILICONE GREASE (FOR TRANSISTOR HEAT=$INK) 71984 (#5 COMPOUND
9100~0164 TRANSFQORMER $POWER 28480 (9100~0164 1
9100-0166 TRANSFORMER $POWER 28480 (9100-0166 1
9100-0346 COILSFXD 0¢5 UH 20% 36196 |H-10886 2
9110-0051 INDUCTORSAWF 28480 (9110-0051 2
9140-0095 COILSFXD RF 0427 UH 28480 |9140-0095 1
9140-0125 COILSIVAR 0¢9-1.9 UH 28480 (9140-0125 2
9140-0126 COILIVAR 1+76=-4.02 UH 28480 |9140~-0126 2
9140-0127 COILSVAR B843=1847 UH 28480 |9140~-0127 2
9140-0136 COILtFXD RF 22 UH 28480 9140-0136 2
91460-0137 COILtFXD RF 100 UH 28480 [914C-0137 3
9140-0138 COILSFXD RF 180 uH 28480 (9140-0138 3
9140-0142 COILIFXD RF 2.2 UH 28480 |9140-0142 3
9140-0143 COILSFXD RF 3.3 UH 28480|9140-0143 3
9140-0146 COILIFXD RF 10 uH 28480 (9140-0146 2
9140-0158 COILSFXD 1.0UH 10% 99800 |1025-20 2
9140-0159 COILIFXD O 47UH 20% 99800 | 1025-SERIES 5
9176-0016 BEADSMAGNETIC 02114 [56-590-65138 1
05212-6011 READOUT BLOCK ASSEMBLY 28480 /05212 6011 7
05232-2010 BOARDIBLANK PC 28480 (05232-2010 2
05232-6009 DECADE DIVIDER ASSEMBLY 28480 (05232~6009 1
05232-6010 DECIMAL COUNTER ASSEMBLY 28480 |05232-6010 2
05243-0007 RETAINERSLATCH 28480| 0524 -0007 1
05243-0008 RETAINER¢FRONT PANEL 28480 (05243-Q008 1
05243-2013 PAWL 28480 [05243-2013 1
05243-2014 SHAFTILATCH 28480 (052u3-2014 1
05243-2018% KNOB 28480 |[05243-~2015 1
05243-2018 HOUSINGtPLUG~IN 28480 (05243-2018 1
05243-6036 PANEL $PLUG~IN 28480 |05243-6036 1
05245-200% PANEL SFRONT 28480 [05245-2005 1
05245-2007 PANEL IREAR 28480 |05245-2007 1
05245-2008 BOARD! BLANK PC 28480 |05245-2008 1
05245-2014 BOARDIBLANK PC 28480 [05245-2014 2
05245-2015% BOARDIBLANK PC 28480 |05245-2015 1
05245-6013 ASSY! OSCILLATOR BOARD 28480 |05245-6013 1
05245-6014 BOARD ASSY:INPUT AMPLIFIER 28480 |05245-6014 2

# See list of abbreviations in introduction to this section
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Section IV
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

@ Stock No. Description # Mfr. Mfr. Part No. TQ
052u45-6018% BOARD ASSY!FUNCTION 28480 |05245-6015 1
05245-6016 SWITCH ASSY$ATTENUATOR 28480 (052u5~6016 1
5212A-65C ASSY$DECADE DIVIDER 28480 (5212A-65C [
5212A-65C=~1 BOARDIBLANK P.Ce 28480 (5212A-65C~1 6
S5212L-4A ASSY!DECIMAL COUNTER 28480 |5212L-4A 5
5212L~4A=} BEOARDIBLANK P.C. 28480 (5212L-4A~] 5
5212L-83A SUPPORT tREADOQUT 28480 |5212A-83A 1
5212L-83B READOUTSUNITS 28480 |5212L-838 1
5243A-12C BRACKETISWITCH 28480 |5243A-12C 3
5243A-12€ SUPPORT$CAPACITOR 28480 |5243A-12E 1
S5243A-12F BRACKETSCRYSTAL OVEN 28480 |5243A~12F 1
S52423A-20A HOUSING tFAN 28480 |5243A-20A 1
5243A-44A KITt5-1/4" RACK MOUNT 28480 [5243A-UY4A 1
S243A~-47C SUPPORT tPANEL 28480 |5243A-47C 1
5243A-55A SHIELDtOSCILLATOR 28480 |5243A-55A 1
5243A-65A~1 BOARDIBLANK P.C, 28480 |5243A-65A~1 1
S5243A-65C ASSYtMULTIPLIER 28480 |5243A-65C 1
5243A-65C=~1 BOARDIBLANK P.Ce 28480 |5243A~65C~1 1
5243A-65H ASSYSREGULATOR 28480 | 5243A~65H 1
5243A-65H~1 BOARD:BLANK P,C. 28480 |5243A-65H=-1 1
5243A-65J ASSY!TIME~-BASE CONTROL 28480 [5243A-65J 1
5243A-65U~1 BOARDIBLANK P.C. 28480 | 5243A-65J~1 1
5243A-650L ASSYSRECTIFIER 28480 | 5243A-65L 1
5243A-65L~1 BOARDIBLANK P.Coe 28480 [ 5243A-65L~1 1
5243A-65R ASSYIGATE CONTRO. 28480 [5243A~-65R 1
5243A-65R~-1 BOARD:BLANK PeCe 28480 |5243A-65R-] 1
5243A-658 ASSY1SAMPLING CONTROL 28480 |5243A-65S 1
52U3A-655-1 BOARDIBLANK PoCe 28480 | 5243A-655~1 l
5243A-65T ASSY!OVEN CONTROL 28480 |5243A-65T 1
5243A-65T~1 BOARDtBLANK PeCe 28480 |5243A-65T-1 1
5243A=69A ASSY!CRYSTAL OVEN 28480 |5243A-69A 1
5243A~69A~1 BOARDIBLANK PeCe 28480 |5243A 69A | 1
5243A-6A GUARDIFAN 28480 |5243A-6A 1
5243L-107A BARIREADOUT 28480 (5243L-107A 1
5243L-110A GUIDE:BOARD FRONT 28480 |5243L-110A 1
5243L-1108 GUIDEtBOARD REAR 28480 |5243L-1108 1
5243L-110C GUIDE:BOARD DUAL 28480 |5243L-110C 1
5243L-128 BRACKET$BOARD 28480 |5243L-128 1
5243L-12C BRACKET$BOARD GUIDE 28480 |5243L-12C 1
S243L-17A BUSHING:LATCH 28480 |5243L-17A 1
S5243L-41A PLATE:CASTING 28480 (5243L~41A 1
5243L-558 SHIELD#INPUT 28480 |5243L-558B 1
5243L-65A ASSYIDECIMAL POINT 28480 | 5243L-65A 1
5243L-658 ASSYIMEASUREMENT UNITS 28480 |5243L-658 1
5243L-658+-1 BOARD:BLANK P+Ce 28480 |5243L-65B~1 1
5243L-83A HOLDER:DECIMAL 28480 |5243L~83A 1
5243L-838 COVERSIREADOUT 28480 (5243L.-838 1
5243L-83C INSERTIUNITS READOUT 28480 [5243L-83C 1

# See list of abbreviations in introduction to this section
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Model 5245L

Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

& Stock No, Description # Mir, Mfr. Part No. TQ
5243L~91A SPRINGILATCH 28480 |5243L=-91A 1
S243L-99A wINDOW 28480 |5243L-99A 1
52U5A-65C ASSYStDECIMAL COUNTER 28480 5245A-65C 1
5245A-65C~1 BOARDtBLANK PeCo 28480 |5245A-65C~1 1
5245 -1%9A ASSY:OUTPUT SWITCH 28480 |5245L~19A 1
5245L~-198 ASSYIMODE SWITCH 28480 [5245L-198 1
5245L-48 ASSYSREADOUT 28480 |5245L-48 1
5245L-55A SHIELDSAMPLIFIER 28480 |5245L~-55A 1

# See list of abbreviations in introduction to this section
4-44 02349-1






Section IV

Code
No.

12881
12930
12954
13103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15203
15291
15558

15566
15772

15818
15909

16037
16179
16352
16688

16758
17109
17474
17675
L/745
18042
18476
18486
18583
18873
18911
19315

19500

13644
19701
20183
21226
21335
21520
23783
24455

24655
26365
26462

26992
28480
33173
35434
36196

37942
39543
40920
42190
43990

Model 5245L

Manufacturer Address
Metex Electronics Corp.
Delta Semiconductor Inc.
Dickson Efectronics Corp.
Thermolloy

Telefunken (GmbH)

Clark, N.J.
Newport Beach, Calif,
Scottsdale, Arizona
Dalfas, Texas
Hanover, Germany
Midland-Wright Oiv. of Pacific Industries, Inc.
Kansas City, Kansas
Newbury Park, Calif.
Santa Monica, Calif.
Conshohocken, Pa.
ITT Semiconductor, A Biv. of nt. Telephone
& Telegraph Corp. West Paim Beach, Fla,
Hewiett-Packard Company Loveland, Colo.
Cornell Dublier Etectric Corp. Newark, N.J.
Corning Glass Works Corning, N.Y.
Electro Cube lnc. So. Pasadena, Calif.
Williams Mfg. Co. San Jose, Calif.
Webster Electromcs Co. New York, N.Y.
Adjustable Bushing Co. N. Hollywood, Calif,
Micron Electronics

Sem-Tech
Calif. Resistor Corp.
American Components, Inc.

Garden City, Long Island, N.Y.

Amprobe Inst. Corp. Lynbrook, N.Y.
Twentieth Century Coil Spring Co.

Santa Clara, Calif.

Mt. View, Calif.
Daven Div. Thomas A. Edison Ind.

McGraw-Edison Co. Long Island City, N.Y.

Spruce Pine, N.C.

Amelco Inc.

Spruce Pine Mica Co.

Omni-Spectra Inc. Detroit, 11},
Computer Diode Corp. Lodi, N.J.
Ideal Prec. Meter Co., Inc.

De Jur Meter Div. Brooklyn, N.Y.
Delco Radio Div. of G.M. Corp. Kokomo, Inc.

Thermonetics Inc. Canoga Park, Calif.
Tranex Company Mountain View, Calif.
Hamlin Meta! Products Corp. Akron, Ohio

Angstrohm Prec. inc. No. Hollywood, Calif.

Power Design Pacific Inc. Palo Alto, Calif.
Ty-Car Mfg. Co., Inc. Holliston, Mass.
TRW Elect. Comp. Div. Des Plaines, [,
Curtrs Instrument, Inc. Mt. Kisco, N.Y.
E.l. DuPont and Co., Inc. Wilmington, Del.

Durant Mfg. Co.
Bendix Corp., The
Eclipse-Poineer Div. Teterboro, N.J.
Thomas A. Edison Industries, Div. of
McGraw-Edison Co. West Orange, N.J.
LRC Efectronics Horseheads, N.Y.
Electra Mfg. Co. Independence, Kansas
General Atronics Corp. Philadelphia, Pa.
Executane, inc. Long Island City, N.Y.
Fafnir Bearing Co., The New Britain, Conn.
N. Chicago, III.
Washington, D.C.

Milwaukee, Wis.

Fansteel Metallurgical Corp.
British Radio Electronics Ltd.
G.E. Lamp Division

Nela Park, Cleveland, Qhio
General Radio Co. West Concord, Mass.
Gries Reproducer Corp. New Rochelle, N.Y.
Grobet File Co. of America, Inc.

Carlstadt, N.J.

Hamilton Watch Co. Lancaster, Pa.

Hewlett-Packard Co. Palo Alto, Calif,
G.E. Receiving Tube Dept. Owensbhoro, Ky.
Lectrohm Inc. Chicago, lil.

Stanwyck Coil Products Ltd.
Hawkesbury, Ontario, Canada
P.R. Mallory & Co. inc. Indianapolis, ind.

Mechanical Industries Prod. Co. Akron, Ohio
Miniature Precision Bearings, Inc.  Keene, N.H.
Muter Co. Chicago, IlI.

C.A. Norgren Co. Englewood, Colo.

From: FSC. Handbook Supplements
Hi-1 Dated JULY 1965
H4-2 Dated NOV 1962

Table 4-3
Table 4-3. Manufacturer's Code List
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 supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.
Code Code
No. Manufacturer Address  No.  Manufacturer Address
00000 U.S.A. Common Any supplier of U. S. 05729 Metro-Te! Corp. Westbury, N.Y.
00136 McCoy Electronics Mount Holly Springs, Pa. 05783 Stewart Engineering Co. Santa Cruz, Calif,
00213 Sage Electronics Corp. Rochester, N.Y. 05820 Wakefield Engineering Inc. Wakefield, Mass.
00287 Cemco Inc. Danielson, Conn. 06004 Bassick Co., The Bridgeport, Conn.
00334 Humidial Colton, Calif. 06090 Raychem Corp. Redwood City, Calif.
00348 Microtron Co., Inc. Valfley Stream, N.Y. 06175 Bausch and Lomb Optical Co. Rochester, N.Y.
00373 Garlock Inc., 06402 E.T.A. Products Co. of America Chicago, 1lI.
Electronics Products Div. Camden, N. §. 06540 Amatom Electronic Hardware Co., Inc.
00656 Aerovox Corp. New Bedford, Mass. New Rochelle, N.Y.
00779 Amp. Inc. Harrisburg, Pa. 06555 Beede Electrical Instrument Co., inc.
00781 Aircraft Radio Corp. Boonton, N.J. Penacook, N.H.
00815 Northern Engineering Laboratories, Inc. 06666 General Devices Co.. Inc. Indianapolis, Ind.
Burlington, Wis. 06751 Semcor Div. Components Inc. Phoenix, Ariz.
00853 Sangamo Flectric Co.. Pickens Div. 06812 Torrngton Mfg. Co., West Div,
Pickens, S.C. Van Nuys, Calif.
00866 Goe Engineering Co. Los Angeles, Calif. 06980 Varian Assoc. Eimac Div. San Carlos, Calif.
00891 Carl E. Hoimes Corp. Los Angeles, Calif. 07088 Kelvin Electric Cao. Van Nuys, Calif.
00929 Microtab Inc. Livingston, N.J. 07126 Digitran Co. Pasadena, Calif.
01009 Alden Products Co. Brockton, Mass. 07137 Transistor Electronics Corn Minneapolis, Minn,
J1121 Allen Bradley Co. Milwaukee, Wis, 07138 Westinghouse Electric Corp.
01255 Litton Industries, inc. Beverly Hills, Calif. Electronic Tube Div. Eimira, N.Y.
01281 TRW Semiconductors, Inc. Lawndale, Calif. 07149 Fitmohm Corp. New York, N.Y.
01295 Texas Instruments, Inc., 07233 Cinch-Graphik Co City of Industry, Calif.
Transistor Products Div. Dallas, Texas 07261 Avoet Corp Culver City, Calif,
01343 The Alliance #Mfg. Co. Alliance, Ohio 07263 Fairchild Camera & fast. Corp.
01589 Pacific Relays, inc. Van Nuys, Calif. Semiconductor Div Mountain View, Calif.
01930 Amerock Corp. Rockford, 111, 07322 Minnesota Rubber Co Minneapolis, Mion.
01961 Pulse Engineering Co. Santa Clara, Calif. 07387 Birtcher Corp., The Monterey Park, Calif.
02114 Feroxcube Corp. of Amenica Saugerties, N.Y. 07700 Technical Wire Products Inc. Cranford, N.J.
02286 Cole Rubber and Plastics Inc.  Sunnyvale, Calif. 07910 Continental Device Corp Hawthorne, Calif.
02660 Amphenol-Berg Electronics Corp. Chicago, fIt. 07933 Raytheon Mfg. Co.
02735 Radio Corp. of Amernica, Semiconductor Semiconductor Div. Mountain View, Calif.
and Matenals Div. Somerville, N.J. 07966 Shockley Semi-Conductor Laboratories
02771 Vocaline Co. of America, inc. Palo Alto, Calif.
01d Saybrook, Conn. 07980 Hewlett-Packard Co., Boonton Radio Div.
02777 Hopkins Engineering Co. San Femando, Calif. Rockaway, N.J.
03508 G.E. Semiconductor Prod. Dept. Syracuse, N.Y. 08145 U.S. Engineering Co. Los Angetes, Calif.
03705 Apex Machine & Tool Co. Dayten, Qhio 08289 Blinn, Delbert Co Pomona, Calif.
03797 Eldema Cop. Compton, Calif, 08358 Burgess Battery Co.
03877 Transitron Electric Corp. Wakefield, Mass. Niagara Falls, QOntario. Canada
03888 Pyrofilm Resistor Co.. inc. Cedar Knolis, N.J. 08664 Bnstol Co.. The Waterbury, Conn.
03954 Singer Co., Diehl Div. 08717 Sloan Company Sun Valley, Calif.
Finderne Plant Sumerville, N.J. 08718 ITT Cannon Electric Inc.. Phoenix Div.
04009 Arrow, Hart and Hegeman Elect. Co. Phoenix, Arizona
Hartford. Conn. 08792 CBS Electranics Semicenductor
04013 Tawrus Corp. Lambertvilie, N.J. Operations. Divof C B.S. Inc.
04222 HKi-Q Division of Aerovox Myrtle Beach, S.C. Lowell, Mass.
04354 Precision Paper Tube Co. Chicago, IlI. 08984 Mel-Rain Inmanapolw’s, Ind.
04404 Dymec Division of Hewlett-Packard Co. 09026 Babcock Relays Div. Costa Mesa, Calif.
Pafo Alto, Calil. 09139 Texas Capacitor Co Houston, Texas
04651 Sylvama Electric Products, Microwave 09145 Atohm Efectronics Sun Valley, Calif.
Device Div. Mountain View, Calif. 09250 Electro Assemblies. Inc. Chicago, Ifl.
04713 Motorola, Inc., Semiconductor Prod. Div. 09569 Wallory Battery Co. of
Phoenix, Arizona Canada, Lld. Toronto, Ontario, Canada
04732 Faitron Co., Inc. Western Div. 10214 General Transistor Western Corp.
Culver City, Calif. Los Angeles, Calif.
04773 Automatic Electric Co Northlake, 11, 10411 Te-Tal. Inc. Berkeley, Calif.
04796 Sequoia Wire Co Redwood City, Calif. 10646 Carborundum Co. Niagara Falls, N.Y.
04811 Precision Corl Spring Co. El Monte, Calif. 11236 CTS of Berme, Inc. Berme, Ind.
04870 P.M. Molor Company Westchester, JII. 11237 Chicago Telephone of California, Inc.
05006 Twentieth Century Plastics, Inc. So. Pasadena, Calif,
Los Angeles, Calif. 11242 Bay State Electronics Corp. Waltham, Mass
05277 Westighouse Electic Corp. 11312 Teledyne Inc.. Microwave Div. Palo Alto, Calif.
Semt-Conductor Depl. Youngwood, Pa. 11534 Duncan Efectronics Inc Costa Mesa, Calif.
05347 Ultronix, fnc. San thateo, Calif. 11711 General instrument Corp.. Semiconductor
05593 Ilumitronic Engincering Co. Sunnyvale, Calif. Div.. Products Group Newark, N.J.
05616 Cosmo Plastic 11717 impenal Electronic. lnc. Buena Park, Calif.
{c o Electnical Spec. Co.) Cleveiand, Ohio 11870 Melabs, Inc. Pato Alto, Calif.
05624 Barber Colman Co. Rockford, 11l 13136 Phitadelphia Handle Co. Canden, N.J.
05728 Titfen Optica! Co 12697 Clarostal Mfg. Co. Dover, N.H.
Roslyn Heights, Long Isiand, N.Y. 12859 Nippon €lectric Co., Lid Tokyo. Japan
00015 427
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Model 5245L

Table 4-3. Manufacturer's Code List (Cont'd)

N
Code
No.  Manufacturer Address
43655 Ohmite Mfg. Co. Skokie, 111,
462354 Penn Eng. & Mfg. Corp. Doylestown, Pa.
47904 Potarcid Corp. Cambridge, Mass.
48620 Precision Thermometer & Inst. Co.
Southampton, Pa.
49956 Microwave & Power Tube Div, Waltham, Mass.
52090 Rowan Controller Co. Westminster, Md.
52933 Sanborn Company Waltham, Mass.
54254 Shallcross Mfg. Co. Selma, N.C.
55026 Simpson Electric Co. Chicago. Il
55933 Sonotone Corp. Elmsford. N.Y.
55938 Raytheon Co. Commercial Apparatus &
Systems Div. So. Norwalk, Conn.
56137 Spaulding Fibre Co., Inc. Tonawanda, N.Y.
56289 Sprague Electric Co. North Adams, Mass.
58446 Telex. lic. St. Paul, Minn.
59730 Thomas & Betts Co Elizabeth, N_J.
60741 Triplett Electncal Inst. Co. Bluffton, Ohio
61775 Umon Switch and Signal, Div. of
Westinghouse Air Brake Co. Pittsburgh, Pa.
62119 Universal Electric Co Owosso, Mich.
63743 Ward-Leonard Electric Co. Mt. Vernon, N.Y.
64953 Western Electric Co., Inc. New York, N.Y.
65092 Weston Inst. Inc. Weston-Newark Newark, N, J.
66295 Wittek Mig. Co. Chicago, 1.
66346 Revere Wollansak Div. Minn. Mining &
Mig. Co. St. Paul, Minn.
70276 Allen Mfg. Co. Hartford, Conn
70318 Allmetal Screw Product Co. . Inc.
Garden City. N.Y.
70485 Atlantic India Rubber Works, Inc Chicago, [I1.
70563 Amperite Co.. Inc Union City, N.J.
K/ 76903 Belden Mig. Co. Chicago, Iil.
70998 Bird Electronic Corp Cleveland, Ohio
710C2 Birnbach Radio Co. New York. N.Y.
71041 Boston Gear Works Div. of Murray Co.
of Texas Quincy, Mass.
71218 Bud Radio, Inc Willoughby. Ohio
71286 Cauloc Fastener Corp Paramus., N.J.
1313 Cardwell Condenser Ccrp
Lindenhurst L1, N. Y
71400 Bussmann ¥Mfg. Div. of McGraw-Edison Co
St. Louis. Mo.
71436 Chicago Condenser Corp. Chicago, 1M
71447 Cahf. Spring Co.. Inc. Pico-Rivera, Calif.
71450 CTS Corp. Efkhart, Ind.
71468 17T Cannon Electric Inc. Los Angeles, Calif.
71471 Cinema Plant. H1-Q Div. Aerovox Corp
Burbank, Calif.
71482 C.P. Clare & Co. Chicago, 111
71590 Centralab Div. of Globe Union Inc.
Milwaukee, Wis.
71616 Commercial Plastics Co. Chicago. Ill.
71700 Cornish Wire Co., The New York, N.Y.
71707 Coto Coil Co.. Inc. Providence. R. 1.
71744 Chicago Miniature Lamp Works Chicago. I,
71753 A.0. Smith Corp., Crowley Div.
West Orange. N.J.
71785 Cinch Mfg. Co., Howard B. Jones Div.
Chicago, 1.
71384 Dow Corning Corp. Midland. Mich.
72136 Electro Motive Mfg. Co., Inc. Willimantic, Conn.
72354 John E. Fast Co., Div. Victoreen Instr. Co,
Chicago, 1.
72619 Dialight Corp. Brookiyn, N.Y.
72656 Indiana General Corp., Electionics Div.
Keasby, N.J.
72699 Genera) Instrument Corp., Cap. Div. Newark, N.J.
72765 Drake Mfg. Co. Chicago, I1.
72825 Hugh H. Eby Inc. Philadelphia, Pa.
72928 Gudeman Co. Chicago, III.
SN
00015-42
Revised: July, 1966
02349-1

Code
No.

72964
72982
73061
73076
73138

73293
73445

73506
73559
73682

73734
73743
13793
73846
73899
73906
74276
74455
74861
74868

74970
75042
75378
75382
75818
75915
76005
76210
76487
76493
76530

76545
76703
76854
77068

77075
77221

17252
77342

77630
77638

77764
77969
78189

78283
78290
78452
78471
78488
78493
78553
78790
78847
79136
79142
79251
79727

79963

Address

Manufacturer

Robert M. Hadley Co. tos Angeles, Calif.

Erie Technological Products, Inc. Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, Ind.
H.M. Harper Co. Chicago, 1.

Helipot Div. of Beckman Inst., Inc.
Fullerton, Calif.

Hughes Products Division of Hughes

Aircraft Co. Newport Beach, Calif.
Amperex Electronic Co., Div. of North American

Phillips Co., Inc. Hicksville, N.Y.
Bradley Semiconductor Corp. New Haven, Conn.
Carling Efectric, Inc. Hartford, Conn.
George K. Garrett Co., Div. MSL

Industries inc. Philadelphia, Pa.

Federal Screw Products Inc. Chicago, 1.
Fischer Special Mfg. Co. Cincinnati, Ohio
General Industries Co., The Elyria, Ohio
Goshen Stamping & Tool Co. Goshen, Ind.
JFD Electronics Corp. Brooklyn, N.Y.
Jennings Radio Mfg. Corp. San Jose, Calif.
Signalite Inc, Neptune, N.J.
J.H. Winns, and Sons Winchester, Mass.
Industrial Condenser Corp. Chicago, Il

R.F. Products Division of Amphenol-Borg
Electronics Corp. Banbury, Conn.

E.F. Johnson Co. Waseca, Minn.

International Resistance Co. Philadelphia, Pa.

CTS Knights Inc. Sandwich, [l
Kulka Etectric Corporation Mt. Vernon, N.Y.
Lenz Electiic Mfg. Co. Chicago, il
Littlefuse, Inc. Des Plaines, [1].
Lord Mfg. Co. Erie, Pa.
C.W. Marwedel San Francisco, Calif.
James Millen Mfg. Co., Inc. Malden, Mass.
J.W. Miller Co. Los Angeles, Calif.
Cinch-Monadnock, Div. of United Carr

Fastener Corp. San Leandro, Calif.

Mueller Etectric Co.
National Union
Qak Manufacturing Co.
Bendix Corp., The
Bendix Pacific Div. N. Hollywood, Calif.
Pacific Metais Co. San Francisco, Calif.
Phanostran (nstrument and Electronic Co.
South Pasadena, Calif.
Philadetphia Steel and Wire Corp.
Philadelphia, Pa.
American Machine & Foundry Co. Potter
& Brumfield Div. Princeton, Ind.
TRW Electronic Components Div. Camden, N.J.
General Instrument Corp., Rectifier Div.
Brooklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif, Torrance, Calif.
Shakeproof Division of Illinois Tool Works

Cleveland, Ohio
Newark, N.J.
Crystal Lake, III.

Elgin, i1,
Signal Indicator Corp. New York, N.Y.
Strethzrs-Dunn Inc. Pitman, N.J.
Thompson-Bremer & Co, Chicago, 1.
Tilley Mfg. Co. San Francisco, Calif.
Stackpole Carbon Co. St. Marys, Pa.

Standard Thomson Corp,
Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Waldes Kohinoor Inc.
Veeder Root, inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Corp.

Phitadelphia, Pa.
New Rochelle, N.Y.

Waltham, Mass.
Cleveland, Ohio

San Gabriel, Calif.
Newtonville, Mass.
Long Istand City, N.Y.
Hartford, Conn.
Chicago, IlI.

Zierick Mfg. Corp,

Code
No

80031

80120
80130
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
81030
81073
81095
81312

81349
81483
8154
g1860

82042
82047

82142

82170

82209
82219

82376
82383
82647

82768
82866
82877
82893
83053
83058
83086

83125

83148
83186
83298
83315
83330
83385
83501

83594

83740

83777
83821
83942
84171
84396
84411
84970
85454

Section IV
Table 4-3

Address

Manufacturer

Mepco Division of Sessions Clock Co
Morristown, N.J.

Schnitzer Altoy Products Co. Elizabeth, N.J.
Times Telephoto Equipment MNew York, N.Y.
Electronic industries Association. Any brand

Tube meeting EIA Standards-Washington, DC.
Unimax Switch, Div. Maxon Efectronics Corp.
Wallingford, Conn.
United Transformer Corp. New York, N.Y.
Oxford Electric Corp. Chicago, {I1.
Bourns Inc. Riverside, Calif.
Acro Div. of Robertshaw Controls Co.
Columbus, Ohic
Defiance, QOhio
Monrovia, Calif.
New York, N. Y.

All Star Products Inc.
Avery Aahesive Label Corp
Hammarlund Co.. inc.

Stevens. Armold. Co.. (nc. Boston, Mass.
{nternational Instruments Inc. Orange, Conn.
Grayhill Co. LaGrange, I,
Triad Transformer Corp. Venice, Calif.

Winchester Elec. Oiv. Litton (nd. Inc.
Qakville, Conn.
Military Specificalion e
international Rectifier Corp. £l Segundo, Calif.
Airpax Electronics, Inc. Cambridge, Mass.
Bairy Controfs. Div. Barry Wright Corp.
Watertown, Mass.

Carter Precision Electric Co. Skokie, 1l
Sperti Faraday inc.. Copper Hewtt

Electric Div. Hoboken, N. J.
Jeffers Electronics Division of Speer

Cartbon Co. Du Bois, Pa.
Fairchild Camera & Inst. Corp. .

Defense Prod. Division Clifton. N.J.

Maguire Industiies. Inc.
Sylvama Electric Prod. Inc.

Greenwich, Conn.

Electronic Tube Division Emporium, Pa.
Astron Corp. East Newark, Harrison, N, J,
Switchcraft, Inc Chicago, Il

Metals & Controls Inc. Spencer Products
Attleboro, Mass.

Phithips-Advance Control Co Joliet, (I
Research Products Corp Madison, Wis.
Rotron Mfg. Co.. Inc. Woodstock, N.Y.
Vector Efectronic Co. Glendale, Calif.

Western Washer Mfg. Co. Los Angeles, Calif.
Carr Fastener Co. Cambridge, Mass.
New Hampshire Ball Bearing. Inc.
Peterborough, N.H.
Capacitor Div.
Darlington, S.C.
Los Angeles, Calif.
Springfield, N.J.

General [nstrument Corp. |

ITT ¥ire and Cable Div.
Victory Engineering Corp.

Bendix Corp.. Red Bank Div. Red Bank, N.J.
Hubbell Corp. Mundelein, I,
Smith, Herman H.. Inc. Brooklyn, N.Y.
Central Screw Co. Chicago, III.

Gavitt Wire anc Cable Co
Div. of Amerace Corp. 8rookfield, Mass.
Burroughs Corp. Electronic Tube Div.

Plainfield, N.J.
Union Carbide Corp. Consumer Prod. Div.

New York, N.Y.
Model Eng. and Mfg., Inc. Huntington, Ind.
Loyd Scruggs Co. Festus, Mo.
Aeronautical inst. & Radio Co. Lodi, N.j.

Arco Electronics (nc,
A.J. Glesener Co., Inc.

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

TRW Capacitor Div. Ogallala, Neb.
Sarkes Tarzian, Inc. Bloomington, Ind.
Boonton Molding Company Boonten, N.J.

From: FSC. Handb ok Suppiements
Ha-1 Dated JULY 1965
H4-2 Dated NOV. 1962
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Section IV

Table 4-3, Manufacturer's Code List (Cont'd)

Table 4-3
Code
No.  Monufacturer Address
85471 A.B. Boyd Co. San Francisco, Calif.
85474 R.M. Bracamonte & Co. San Francisco, Calif.
85660 Koiled Kords, Inc. Hamden, Conn.
85911 Seamless Rubber Co. Chicago, Il
86197 Clifton Precision Preducts Co., Inc.
Clifton Heights, Pa.
86579 Precision Rubber Products Corp. Dayton, Ohio
86684 Radio Corp. of America, Electronic
Comp. & Devices Div. Harrison, N.J.
87034 Marco {ndustries Anaheim, Calif.
87216 Philco Corporation (Lansdale Division)
Lansdale, Pa.
87473 Western Fibrous Glass Products Co.
San Francisco, Calif.
87664 Van Walers & Rogers Inc. San Francisco, Calif.
87930 Tower Mig. Corp. Providence, R.|.
88140 Cutler-Hammer, Inc. Lincoln, 1.
88220 Gould-National Batteries, Inc. St. Paul, Minn.
88421 Federal Telephone & Radio Corp. Clifton, N.J.
88698 General Mills, Inc. Buffalo, N.Y.
89231 Graybar Electric Co. Qakland, Calif.
89665 United Transformer Co. Chicago, Il
90179 US Rubber Co., Consumer Ind. & Plastics
Prod. Div. Passaic, N.J.
90970 Bearng Engineering Co. San Francisco, Calif.
91260 Connor Spring Mfg. Ca. San Francisco, Calif.
91345 Milter Dial & Nameplate Co. Ei Monte, Calif.
91418 Radio Materials Co. Chicago, (I,
91506 Augat Inc. Attleboro, Mass.
91637 Dale Electronics. Inc. Columbus, Nebr.
91662 Elco Corp. Wiltow Grove, Pa.
91737 Gremar Mfg. Co.. Inc. Wakefield, Mass.
91827 K F Development Co. Redwood City, Calif.
91929 Honeywell Inc., Micro Switch Div.
Freeport, I,
91961 Nahm-Bros. Spring Co. Oakland, Calif.
92180 Tru-Connector Corp. Peabody, Mass.
92367 Elgeet Optical Co. Inc. Rochester, N.Y.
92196 Universal Industries, Inc. City of Industry, Calif.
92607 Tensolite Insulated Wire Go., Inc.
Tarytown, N. Y.
93332 Sylvania Electric Prod. Inc.
Semiconductor Div. Woburn, Mass.
93369 Robbins and Myers, Inc. New York, N.Y.
93410 Stevens Mfg. Co.. Inc. Mansfield. Ohio
93929 G.V. Contiols Livingston, N.J.
00015-42
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Code
No.

94137
94144

94148

94154
94197

94222
94310

94330
94682

94696
95023

95236
95238
95263
95264
95265
95275
95348
95354
95712
95984
95987
96067
96095
96256
96296
96330
96341
96501
97464
97539
97979
97983

98141
98159
98220

98278
98291

Manufaciurer Address
General Cable Corp. Bayonne, N.J.
Raytheon Co., Comp. Div., Ind.
Comp. Qperations Quincy, Mass.
Scientific Electronics Products, Inc.
Loveland, Colo.
Tung-Sol Electric, Inc. Newark, N.J.
Curtiss-Wright Corp. Electronics Div.
East Paterson, N.J.
South Chester Corp. Chester, Pa.
Tru-Ohm Products Memcor Components Div.
Huntington, Ind.
Wire Cloth Products, Inc. Bellwood, il
Worcester Pressed Aluminum Corp.
Worcester, Mass.
Magnecraft Electric Co. Chicago, Il
George A. Philbrick Researchers, Inc.
Boston, Mass.
Allies Products Corp. Miami, Fla.
Continental Connector Corp. Woodside, N.Y.
Leecraft Mfg. Co., Inc. Long Island, N.Y.
Lerco Electronics, Inc. Burbank, Calif.
National Coil Co. Sheridan, Wyo.
Vitramon, Inc. Bridgeport, Conn.
Gaordes Cosp. Bloomfield, N.J.
Methode Mfg. Co. Chicago, HI.
Dage Electric Co., Inc. Franklin, Ind.
Siemon Mfg. Co. Wayne, IlI.
Weckesser Co. Chicago, IlIl.
Huggins Laboratories Sunnyvale, Calif.
Hi-Q Div. of Aerovox Corp. Ofean, N.Y.
Thordarson-Meissner Inc. Mt. Carmel, I,
Solar Manufacturing Co. Los Angeles, Calif.
Carlton Screw Co. Chicago, IIf.
Microwave Associates, Inc. Burlington, Mass.
Excel Transformer Co. Oaktand, Calif.
Industrial Retaining Ring Co. [rvington, N.J.
Automatic & Precision Mfg. Englewoed, N.J.
Reon Resistor Corp. Yonkers, N.Y.
Litton System Inc., Adler-Westrex
Commun. Div. New Rochelle, N.Y.
R-Troncis, inc. Jamaica, N.Y.
Rubber Teck, inc. Gardena, Calif.
Hewlett-Packard Co., Mosefey Div.
Pasadena, Calif.
Microdot, Inc. So. Pasadena, Calif.
Sealectro Corp. Mamaroneck, N.Y.

Code
No.

98376
98731

98734

98821
98978

99109
99313
99378
99515

99707
99800
99848
99934
99942

99957

Model 5245L

Manufacturer Address
Zero Mfg. Co. Burbank, Calif.
General Mitls [nc., Electronics Div.
Minneapolis, Minn.
Paeco Div. of Hewlett-Packard Co.
Palo Afto, Calif.
North Hills Electronics, Inc. Glen Cove, N.Y.
International Electronic Research Corp.
Burbank, Calif.
New York, N.Y.
Palo Alto, Calif.
Winchester, Mass.
Products Div.
San Marino, Calif.
Control Switch Division, Controls Co.
of America £l Segundo, Calif.
Delevan Electronics Corp. East Aurora, N.Y.
Wilco Corporation Indianapolis, Ind.
Renbrandt, Inc. Boston, Mass.
Hoffman Electronics Corp.
Semiconductor Div. El Monte, Calif.
Technology Instrument Corp. of Calif.
Newbury Park, Calif.

Columbia Technical Corp.
Varian Associates
Atlee Corp.
Marshall Ind. Elect.

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

HANDBOOK.

0000F Malco Tool and Die Los Angeles, Calif.

0000M Western Coil Div. of Automatic Ind., Inc,
Redwood City, Calif.

00002 Willow Leather Products Corp. Newark, N.J.

000AA  British Radio Electronics Ltd.

Washington, D.C.
000AB ETA England
000BB  Precision Instrument Components Co.

Van Nuys, Calif.
000MM  Rubber Eng. & Development Hayward, Calif.
Q0ONN A "N’ D Mfg. Co. San Jose, Calif.
000QQ¢  Cooltron Oakland, Calif.
000WW  California Eastern Lab. Burlington, Calif.
00YyY S. K. Smith Co. Los Angeles, Calif.

From: FSC. Handbook Supplements

H4-1  Dated JULY 1965
H4-2  Dated NOV. 1962
02349-1



Model 5245L

Section V
Paragraphs 5-1 to 5-17

SECTION V
OPTIONS AND MANUAL CHANGES

5-1. OPTIONS.

5-2. The 5245L has two options available. They are
Option 02, 4-line BCD 1-2-4-8 "'1" state positive and

Option 03, 4-line BCD 1-2-4-8 '"1" gstate negative.
These options change the BCD output code of the digits.

The decimal point and measurement units BCD output
code is 1-2-2-4 ""1'" state positive.

5-3. OPTION 02 +1248 BCD CODE,

5-4. Option 02 consists of changing the assemblies
listed in Table 5-1. Circuit diagrams for the Option
02 assemblies are shown in Figures 7-10, 7-12, and
7-15,

Table 5-1. Option 02 Replacement Assemblies

Standard Assemblies Option 02 Assemblies

A10-A14 DCA5212L.-4A |A10-A14 DCA05212-6002
A15-A16 DCA05232-6010|/A15-A16 DCA05232-6002
A18 Readout 5245L-4B |A18 Readout 05245-6001

5-5. OPTION 03 -1248 BCD CODE,

5-6. Option 03 consists of changing the assemblies
listed in Table 5-2. Circuit diagrams for the Option
03 assemblies are shown in Figures 7-10, 7-12, and
7-16,

Table 5-2. Option 03 Replacement Assemblies

Standard Assemblies Option 03 Assemblies

A10-A14DCA5212L-4A | A10-A14 DCA05212-6003
Al15-A16 DCA05232-6010| A15-A16 DCA 05232-6003
A18 Readout 5245L-4B | A18 Readout 05245-6003

5-7. The parts lists for the Option 02 and 03 assemb-
lies are listed in Tables 5-4, 5-5, 5-6, and 5-17.

5-8. Figures 7-10 and 7-12 are used for both Option
02 +1-2-4-8 BCD output and Option 03 -1-2-4-8 BCD
output. The boards are identical with one exception.
The DCA's with "1" state positive BCD output have
resistors marked with a double asterisk (**) connected
to collectors as shownby + + lines. The
DCA's with "1 state negative BCD output have these
resistors connected to opposite collectors as shown
by - - - lines.

02349-1

Table 5-3. 1-2-4-8 Code Truth Table

- 4-Line Code, 1-2-4-8
Digit
D=8 C=4 B=2 A=1

0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
Option 02: Output Code: 0= -8V, 1=+18V
Option 03: Output Code: 1= -8V, 0=+18V

5-9. SPECIALS.

5-10. Decimal Point and Measurement Units assem-
blies with either 1" state positive or negative 1-2-4-8
BCD output may be obtained by special order. Speci-
fication J35-5245L is a modified 5245L that provides
a 1-2-4-8 "1" state positive BCD code for all eight
digits, decimal point assembly, and measurement units
assembly. Specification J36-5245L is a modified
5245L that provides a1-2-4-8 ""1" state negative BCD
code for all eight digits, decimal point assembly, and
measurement units assembly.

5-11. Circuit diagrams for these specials are shown
in Figures 5-1 and 5-2. Parts lists for the specials
are listed in Tables 5-8 and 5-9.

5-12. Remote control operation is also available by
special order. Programming information is covered
in the Model 5245L Operating Manual, Paragraphs 3-14
through 3-17, page 3-11. Circuit diagram showing
additional wiring is shown in Figure 5-3.

5-13. /MANUAL CHANGES.

5-14. CURRENT INSTRUMENTS.

5-15. This manual applies directly to standard Model
5245L Electronic Counter having serial prefix num-
ber 628~ (refer to Paragraph 1-6).

5-16, OLDER INSTRUMENTS.

5-17. This manual covers all instruments currently
available with serial prefix 628-, As instrument
changes are made and this manual is revised, back-
dating information to cover older instruments will be
included in this section, For instruments with serial
prefix numbers below 628-, see 5245L Operating and
Service Manual prefixed 544 -,

5-1



Section V

Model 5245L

Table 5-4
Table 5-4 Reference Designation Index (A18 Option 02)
Reference
Designation @ Stock No. Description # Note
Al8 05245-6001 50 MC 41248 READOUT ASSEMBLY
05212-6014 READOUT BLOCK ASSY
Ci 0150-0093 CIFXD CER 0.0} UF +80-20% 100VDCW
CR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR2 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR3 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CR4 1901=-0025 SEMICON DEVICEI!DIODE JUNCTION
CRS 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR6 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR8 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR9 THRU
CR10 NOT ASSIGNED
CR11 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR12 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR13 1601-0025 SEMICON DEVICE:IDIODE JUNCTION
CR14 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR1S 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR16 1901-0040 SEMICON DEVICE:DIODE SILICON
CR17 1901=-0040 SEMICON DEVICE:DIODE SILICON
CR18 THRU
CR23 NOT ASSIGNEC
CR24 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR25% 1902-0032 SEMICON DEVICEIDIODE SILICON JUNCTION
DS1 NSR PART OF READOUT BLOCK ASSY
Ds2 NSR PART OF READOUT BLOCK ASSY
Ds3 NSR PART COF READOUT BLOCK ASSY
DSy NSR PART OF READOUT BLOCK ASSY
DSs NOT ASSIGNED
DSe 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT
Q1 1854~-0003 TRANSISTOR NPN SILICON
Q2 1854=-0003 TRANSISTOR NPN SILICON
Q3 1854-0003 TRANSISTOR NPN SILICON
Qu 1854-0003 TRANSISTOR NPN SILICON
Qs 18540003 TRANSISTOR NPN SILICON
Qé 1854~-0003 TRANSISTOR NPN SILICON
Q7 1854~0003 TRANSISTOR NPN SILICON
Q8 1854-0003 TRANSISTOR NPN SILICON
Q9 1854-0003 TRANSISTOR NPN SILICON
Q10 1854-0015 TRANSISTORINPN SILICON BVCBO S50V
Q11 1854-0003 TRANSISTOR NPN SILICON
R1 0686~4735 R3FXD COMP 47K OHM 5% 1/2W
R2 NSR PART OF READOUT BLOCK ASSY
R3 THRU
RS NOT ASSIGNED
R& 0683=3945 R3IFXD COMP 390K OHM 5% 1/4W
R7 0683-3945 R3IFXD COMP 390K OHM 5% 1/4w
R8 0683-3545 R3FXD COMP 360K OHM S% 1/uw
5-2 02349-1
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Model 5245L Section V
Table 5-4
Table 5-4. Reference Designation Index (A18 Option 02) Cont'd,
Reference s
Designation @ Stock No, Description # Note
R9 0683-3945 R$FXD COMP 390K OHM 5% 1/4w
R10 0683-5635 Ri1FXD. COMP 56K OHM 5% 1/4w
R11 0683~-5635 R3FXD COMP 56K OHM 5% 1/4W
R12 0683-5635 RIFXD COMP 56K OHM 5% 1/uw
R13 0683-%635 RIFXD COMP S6K OHM 5% 1/4W
R14 0683=-5635 R3IFXD COMP 56K OHM S% 1/4W
R1S 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R16 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R17 0683-5635 R$IFXD COMP 56K OHM 5% 1/u4W
R18 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W
R19 0683-7525 RIFXD COMP 7500 OHM 5% 1/4Ww
R20 0683-1545 RIFXD COMP 150K OHM 5% 1/4W
R21 0683-5135 RIFXD COMP 51K OHM 5% 1/4W
R22 0683-6805 R$FXD COMP €8 OHM 5% 1/4w
R23 NOT ASSIGNED
R24 0683-7525 RIFXD COMP 7500 OHM 5% 1/4Uw
R2%S NOT ASSIGNED
R26 0683-2025 RIFXD COMP 2000 OHM 5% 1/u4w
R27 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R28 0683~1545 R1FXD COMP 150K OHM 5% 1/4Ww
R29 0683-%5135 RIFXD COMP 51K OHM 5% 1/4W
R30 0683-910% RIFXD COMP 91 OHM 5% /4w
R31 NOT ASSIGNED
R32 0683-7525 R$FXD COMP 7500 OHM 5% 1/4W
R33 NOT ASSIGNED
R34 0683-2025 R1FXD COMP 2000 OHM S% 1/4W
R3S 0683-7525 RIFXD COMP 7500 OHM 5% 1/4Ww
R36 0683-1545 RIFXD COMP 150K OHM S% 1/4W
R37 0683-5135 RIFXD COMP 51K OHM 5% 1/4W
R38 0683-6105 Rt1FXD COMP 9§ OHM S% 1/4W
R39 NOT ASSIGNED
R40 0683=7525 RIFXD COMP 7500 OHM S% 1/4Ww
RU1L NOT ASSIGNED
R42 0683=-2025 RIFXD COMP 2000 OHM 5% 1/4W
RU3 0683-7525 RtFXD COMP 7500 OHM S% 1/4W
RuU4 0683-15U5 RIFXD COMP 150K OHM 5% 1/4W
R4S 0683-5135 R1FXD COMP S1K OHM 5% 1/4W
R46 0683-9105 RIFXD COMP 91 OKHM S% 1/u4w
R47 NOT ASSIGNED
R48 0683-~7525 RIFXD COMP 7500 OHM 5% 1/4w
R49 THRU
RSO NOT ASSIGNED
RS} 0683-4735 RSFXD COMP 47K OHM 5% 1l/4W
RS2 0683-u4735 RIFXD COMP 47K OHM 5% 1/uWw
RS3 0683=4735 RIFXD COMP 47K OHM 5% 1/4W
RS4 0683-U4735 RIFXD COMP 47K OHM S% 1/4W
RSS 0683-4735 RIFXD COMP 47K OHM S% 1/4W
RS6 0683-1245 RIFXD COMP 120K OHM 5% 1/uw
RS7 THRU
R61 NOT ASSIGNED
R62 0683-4735 REFXO COMP U7K OHM 5% 1l/u4w
02349-1 5-3




Section V

Model 5245L

Table 5-4
Table 5-4. Reference Designation Index (A18-Option 02) Cont'd,
Reference
Designation @ Stock No. Description # Note
R63 NOT ASSIGNED
R64 0683-7525 RIFXD COMP 7500 OHM S% 1/4w
R65 0683-~7525 RIFXD COMP 7500 OHM 5% 1/4w
R66 0683-7345 RIFXD COMP 7S0K OHM S% 1/4w
R67 0683=-7525 Ri1FXD COMP 7500 OHM 5% 1/4w
Re8 0683-1045 RIFXD COMP 100K OHM 5% 1l/4w
R69 0683=-1045 RIFXD COMP 100K OHM 5% 1/4w
R70 0683-1045 RIFXD COMP 100K OHM 5% 1/4W
R71 0683-1535 RIFXD COMP 15K OHM 5% 1/4W
R72 0683=-2735 RIFXD COMP 27K OHM 5% 1/4W
R73 0683-3335 RIFXD COMP 33K OHM 5% 1/4W
R74 0683-2735 RIFXD COMP 27K OHM 5% 1/u4W
R7S 0683-2735% R1FXD COMP 27K OHM 5% 1/4W
R76 0683-2735 R1FXD COMP 27K OHM S% 1/4W
R77 0683-1835 RtFXD COMP 18K OHM S% 1/4W
Vi NSR PART OF READOUT BLOCK ASSY
5-4 02349-1
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Model 5245L Section V
Table 5-5
Table 5-5. Reference Designation Index (A 18 Option 03)
Ref
De signation @ Stock No. Description # Note
A18 05245-6003 -1248 READOUT ASSY
05212-6014 READOUT BLOCK ASSY
c1 THRU
c2 NOT ASSIGNED
c3 0150-0093 C3FXD CER 0.01 UF +80-20% 100VDCW
CR1 1901~0025 DIODE JUNCTION1100 MA AT 1V 100P1V
CR2 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CRY 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CRS 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR? 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CR8 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CR9 THRU
CR10 NOT ASSIGNED
CR11 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CR12 1901~-0025 SEMICON DEVICEtDIODE JUNCTION
CR13 1901-0025 SEMICON DEVICEtDIODE JUNCTION
CR14 1901-0025 SEMICON DEVICE tDIODE JUNCTION
CR1S 1901-0025 SEMICON DEVICEtDIODE JUNCTION
CR16 1901-0040 SEMICON DEVICE!DIODE SILICON
CR17 1501-0040 SEMICON DEVICEDIODE SILICOMN
CR18 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR19 1902-0032 SEMICON DEVICEIDIODE SILICON JUNCTION
DSt NSRtPART OF READOUT BLOCK ASSY
DS2 NSR$PART OF READOUT BLOCK ASSY
DsS3 NSREtPART OF READOUT BLOCK ASSY
DSu NSR1PART OF READOUT BLOCK ASSY
DS5 NOT ASSIGNED
DSé 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT
Q1 1854=-0003 TRANSISTOR NPN SILICON
Q2 1854-0003 TRANS1STOR NPN SILICON
Q3 1854-0003 TRANSISTOR NPN SILICON
Qu 1854-0003 TRANSISTOR NPN SILICON
Q5 1854-0003 TRANSISTOR NPN SILICON
Q6 1854-0003 TRANSISTOR NPN SILICON
Q7 1854-0003 TRANSISTOR NPN SILICON
Q8 1854-0003 TRANSISTOR NPN SILICON
Q9 1854-0015 TRANSISTORINPN SILICON BVCBO SOV
Q10 1854-0015 TRANSISTORINPN SILICON BVCBO SOV
Q11 1854-0003 TRANSISTOR NPN SILICON
R1 0686-4735 RIFXD COMP 47K OHM 5% 1/2w
R2 NSRIPART OF READOUT BLOCK ASSY
R3 THRU
RS NOT ASSIGNED
R6 0683-3945 R:FXD COMP 390K OHM 5% 1/4W
R7 0683~3945 RIFXD COMP 390K OHM 5% 1/4Ww
RS 0683-3945 RIFXD COMP 390K OHM 5% 1/uw
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Section V

Model 5245L

Table 5-5
Table 5-5. Reference Designation Index (A18 Option 03) Cont'd,

Ig{eesffgl;lea??gn ® Stock No. Description # Note
R9 0683-3945 RIFXD COMP 390K OHM 5% 1/u4w
R10 0683~5%5635 RIFXD COMP 56K OHM S% 1/4W
R11 0683-5635 RIFXD COMP 56K OHM 5% 1/4w
R12 0683-%635 RIFXD COMP 56K OHM 5% 1/u4w
R13 0683-5635 RIFXD COMP 56K OHM 5% Ll/4W
R1i4 0683-%635 RIFXD COMP 56K OHM S% 1/4W
R1S 0683-%5635 RIFXD COMP 56K OHWM 8% 1/u4Ww
R16 0683~-5635 RIFXD COMP 56K OHMM S% 1/4W
R17 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R18 0683-2025 RIFXD COMP 2000 OHM S% 1/u4W
R19 0683-7525 RIFXD COMP 7500 OHM S% 1/4w
R20 0683=-1545 RIFXD COMP 150K OHM S% 1/4W
R21 0683-5135 RIFXD COMP SiK OHM 5% 1/4Ww
R22 0683-6805 RiFXD COMP 68 OHM 5% 1/4Ww
R23 NOT ASSIGNED
R24 0683-7525 RIFXD COMP 7500 OHM 5% 1/u4W
R2S NOT ASSIGNED
R26 0683-2025% RIFXD COMP 2000 OMM 5% 1/4Ww
R27 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R28 0683-1545 RtFXD COMP §{S0K OHM S% 1/U4W
R29 0683-8135 RIFXD COMP 51K OHM 5% 1/4Ww
R30 0683-9105 R:FXD COMP 61 OHM 5% 1/4W
R31 NOT ASSIGNED
R32 0683-7525% RIFXD COMP 7500 OHM 5% 1/4w
R33 NOT ASSIGNEC
R34 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W
R3S 0683-7525 RtFXD COMP 7500 OHM 5% 1/u4w
R36 0683-1545 R$FXD COMP 150K OHM 5% 1/4w
R37 0683-5135 RIFXD COMP 51K OHM 5% 1/4W
R38 0683-9105 RIFXD COMP 91 OHM 5% 1/4w
R39 NOT ASSIGNED
R40 0683-7525 RIFXD COMP 7500 OHM S% 1/4w
R4} NOT ASSIGNEC
RU2 0683=-2025 RIFXD COMP 2000 OHM 5% 1/4w
R43 0683-7525 RIFXD COMP 7500 OHM S% 1/u4wW
Ryy 0683~-1545 RIFXD COMP 150K OHM 5% 1/4W
R4S 0683-5135% R3FXD COMP S1K OHM 5% 1/4W
RU6 0683-9105 R$FXD COMP 91 OHM 5% 1/4w
RU47 NOT ASSIGNED
RU48 0683=-7525 RtFXD COMP 7500 OHM S% 1/u4W
R49 THRU
RS0 NOT ASSIGNED
RS54 0683-4735 RIFXD COMP 47K OHM 5% 1/u4W
RS2 0683-8235 RSFXD COMP 82K OHM 5% 1/4W
R53 0683-8235 R$FXD COMP 82K OHM 5% 1/4W
RS54 0683-4735 R3FXD COMP 47K OHM S% 1/4w
RSS 0683-2735 RSFXD COMP 27K OHM 5% 1/4W
RS6 0683«1245 R3FXD COMP 120K OHM 5% 1/u4W
RS57 0683-2735 R1FXD COMP 27K OHM 5% 1/4W
RS58 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
RS9 0683=1035 R3IFXD COMP 10K OHM 5% 1/4W
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Model 5245L Section V
Table 5-5
Table 5-5. Reference Designation Index (A18 Option 03) Cont'd,
Reference
Designation @ Stock No. Description # Note
R60 0683=1245 RIFXD COMP 120K OHM 5% 1/uw
R61 0683-1045 RIFXD COMP 100K OHM 5% 1/uw
R62 NOT ASSIGNED
R63 0683-1045 RIFXD COMP 100K OHM 5% 1/u4w
R6& 0683-7525 RIFXD COMP 7500 OHM 5% 1/4w
R65 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R66 0683-75U5 RIFXD COMP 750K OHM 5% 1/4w
R67 0683-7525 RIFXD COMP 7500 OHM S% 1/4w
Ré68 0683~-1045 RIFXD COMP 100K OHM 5% 1/4Ww
R69 0683-1045 RIFXD COMP 100K OHM 5% 1/4w
R70 0683~-1045 R1FXD COMP 100K OHM 5% 1/4W
R71 0683-1535 RIFXD COMP 15K OHM 5% 1l/4w
Vi NSR PART OF READOUT BLOCK ASSY
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Section V

Model 5245L

Table 5-6
Table 5-6.  Reference Designation Index (A15, A16 Options 02 & 03)

Reference . '
Designation @ Stock No. Description # Note
A15-A16 05232-6002 ASSY$DECIMAL COUNTER +1248

05232-6003 ASSYIDECIMAL COUNTER —~12u48

05212-6014 READOUT BLOCK ASSY
Ci 0140-0203 CIFXD MICA 30PF 5% SO0VDCW
c2 0160-0178 CtFXD MICA 27PF 5% 300VDCW
c3 0140-0191 C3sFXD MICA 56 PF 5% 300 VOCW
c4 0150-0023 CtFXD CER 2000 PF 20% 1000VDCW
cS5 0140-0203 CIFXD MICA 30PF 5% S00VDCW
cé 0160-0179 CtFXD MICA 33PF 5% 300VDCW
c7 0160-0178 CIFXD MICA 27PF 5% 300VDCW
c8 0150-0023 CIFXD CER 2000 PF 20% 1000VDCW
co 0160-0196 CtFXD MICA 24PF 5% 300VDCW
c10 0140-0145 Ci1FXD MICA 22 PF 5% 500 VDCW
ci1 0140-0214 CIFXD MICA 60PF 5% 300VDCW
c12 0140-0214 CtFXD MICA 60PF 5% 300VDCW
C13 0140-0204 CtFXD MICA 47PF S% NPO SOOVDCW
ci4 0140-0214 CIFXD MICA 60PF 5% 300VDCW
c1s 0140-0219 C3IFXD MICA 180 PF 2% 300VDCW
CRL 1901-0025 SEMICON DEVICE $DIODE JUNCTION
CR2 1601-0025 SEMICON DEVICE tDIODE JUNCTION
CR3 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CRY 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CRS 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR8 1901-0025 SEMICON DEVICE:$DIODE JUNCTION
CR9 1901-0040 SEMICON DEVICE:DIODE SILICON
CR10 1901-0040 SEMICON DEVICE:DIODE SILICON
CR11 1501-0040 SEMICON DEVICE$DIODE SILICON
CR12 1901-0040 SEMICON DEVICE:DIODE SILICON
CR13 1901=-0040 SEMICON DEVICE'DIODE SILICON
CR14 1901-0040 SEMICON DEVICE$DIODE SILICON
CR1S5 1601-0040 SEMICON DEVICEIDIODE SILICON
CR16 1901-0040 SEMICON DEVICE:DIODE SILICON
CR17 1901-0040 SEMICON DEVICEIDIODE SILICON
CR18 1901-0040 SEMICON DEVICE$DIODE SILICON
CR19 1901-0040 SEMICON DEVICE$DIODE SILICON
CR20 1901-0040 SEMICON DEVICE$DIODE SILICON
CR21 1901-0040 SEMICON DEVICEDIODE SILICON
CR22 1601-0040 SEMICON DEVICESDIODE SILICON
CR23 1901-0040 SEMICON DEVICE:DIODE SILICON
CR24 1601-0040 SEMICON DEVICE$DIODE SILICON
CR25 1901-0040 SEMICON DEVICE$DIODE SILICON
CR26 1901-0040 SEMICON DEVICE$DIODE SILICON
DSi1 NSR PART OF READOUT BLOCK ASSY
DSs2 NSR PART OF READOUT BLOCK ASSY
DS3 NSR PART OF READOUT BLOCK ASSY
DSy NSR PART OF READOUT BLOCK ASSY
DSs NOT ASSIGNED
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Model 5245L Section V
Table 5-6

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd,

lgte(asfi(agﬁm%?icgn @ Stock No. Description # Note
DS6 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT
Q1 1853-0009 TRANSISTORISILICON PNP

Q2 1853-0009 TRANSISTORSSILICON PNP

Qa3 1853-0009 TRANSISTORISILICON PNP

Qu 1853-0009 TRANSISTORISILICON PNP

Q5 1853-0009 TRANSISTORISILICON PNP

Q6 1853-0009 TRANSISTORISILICON PNP

Q7 1853-0009 TRANSISTORISILICON PNP

Q8 1853-0009 TRANSISTORISILICON PNP

R1 0686-U4735 RIFXD COMP UT7K OHM 5% 1/2W

R2 NSR PART OF READOUT BLOCK ASSY
R3 THRU

RS NOT ASSIGNED

R& 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W
R7 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W
R8 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W
R9 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W
R10 0683-5635 RIFXD COMP 56K OHMS 5% 1/uw
R11 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W
R12 0683-5635 RIFXD COMP 56K OHMS 5% 1/4Ww
R13 0683-8635 RIFXD COMP S6K OHMS 5% 1/4W
R14 0683-5635 RIFXD COMP 56K OHMS S% 1/u4W
R1S 0683-5635 RIFXD COMP 56K OHWMS S% 1/4W
R16 0683-5635 RIFXD COMP S6K OHMS 5% 1/4W
R17 0683-5635 RIFXD COMP 56K OHMS 5% 1/uW
R18 0683-9115 RIFXD COMP 910 OHM 5% 1/4W

R19 0758-0043 R3FXD MET FLM 1800 OHM 5% 1/2W
R20 0683-1235 RSFXD COMP 12K OHM 5% 1/4W

R21 0683-1825 RIFXD COMP 1800 OHMS S% 1/4W
R22 0683-1635 RIFXD COMP 16K OHMS 5% 1/u4Ww
R23 0683-1215 RIFXD COMP 120 OHM 5% 1/4W

R24 0683-1045 RIFXD COMP 100K OHM 5% 1/4W
R25 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R26 0683-1235 RIFXD COMP 12K OHM 5% 1/4W

R27 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R28 0683-4325 RIFXD COMP 4300 OHM 5% 1/4W
R29 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R30 0683-1235 RIFXD COMP 12K OHM S% 1/4W

R31 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R32 0683-1635 RIFXD COMP j6K OHMS 5% 1/4W
R33 0683-1215 RIFXD COMP 120 OHM 5% 1/4W

R34 0683-1045 RIFXD COMP 100K OHM 5% 1/4W
R35 0758~0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R36 0683-1235 RIFXD COMP 12K OHM S% 1/4W

R37 0683-1825 RtFXD COMP 1800 OHMS S% 1/4W
R38 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R39 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R40 0683-1235 RIFXD COMP 12K OHM S% 1/uW

R4 0683-1635 RIFXD COMP 16K OHMS 5% 1/u4W
RU42 0683-1015 RIFXD COMP 100 OHM 5% 1/4W
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Section V

Model 5245L

Table 5-6
Table 5-6. Reference Designation Index (A15, 'A16 Options 02 & 03) Cont'd,
Reference s
Designation & Stock No. Description # Note
R43 0683=-1045 RIFXD COMP 100K OHM 5% 1/u4w
R44 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R4S 0683=-1235 RIFXD COMP 12K OHM S% 1/4W
Ru6 0683~-1825 RIFXD COMP 1800 OHMS S% {/uWw
R47 0683-1825% R1FXD COMP 1800 OHMS S% 1/u4Ww
R48 0758-0043 R$FXD MET FLM 1800 OHM S% 1/2W
R49 0683-1235 RIFXD COMP 12K OHM 5% 1/uW
RS0 0683-1515 RIFXD COMP 150 OHM 5% 1/4W
R51 0683~-1335 RIFXD COMP 13K OHM 5% 1/4w
RS2 0683-1015 RIFXD COMP 100 OHM S% 1/4W
RS3 0683-1045 RIFXD COMP 100K OHM 5% 1/4Ww
RS4 0683«1025 R$FXD COMP 1000 OHM 5% 1/4Ww
RSS 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2w
RS6 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4Ww
R57 0683-3325 RIFXD COMP 3300 OHM 5% 1/u4W
R%58 0683-5125 RIFXD COMP 5100 OHM 5% 1/4w
Vi NSR PART CF READOUT BLOCK ASSY
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Section V

Model 5245L
Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03)
Reference
Designation @ Stock No. Description # Note
Al0-A14 05212-6002 +1248 DECIMAL COUNTER ASSY
05212-6003 +1248 DECIMAL COUNTER ASSY
05212-6014 READOUT BLCCK ASSEMABLY
ct 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
c2 0140-~0217 CiFXD MICA 14OPF 2% 300VDCW
c3 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
c4 0140-0197 CIFXD MICA 180 PF 5% 300 VDCW
cs 0140-0194 CI1FXD MICA 110 PF 5% 300 VDCW
cé 0140-01954 CIFXD MICA 110 PF 5% 300 VDCW
c7 0140-0195 CIFXD MICA 130 PF 5% 300 VDCW
c8 0140-0194 CiFXD MICA 110 PF 5% 300 VDCW
co 0140-0194 CiFXD MICA 110 PF S% 300 VDCW
C10 0140-0196 CIFXD MICA 150 PF 5% 300 VDCW
c11 0140-0198 CiFXD MICA 200PF S% 300VDCW
ci12 0140~-0198 CsFXD MICA 200PF 5% 300VDCW
c13 0150-0121 CIFXD CER 0+1UF 50 VDCW
CR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR2 1901-0025% SEMICON DEVICEIDIODE JUNCTION
CR3 1901-0025 SEMICON DEVICESDIODE JUNCTION
CRY 1901-0025 SEMICON DEVICES$DIODE JUNCTION
CRS 1901-0025 SEMICON DEVICESDIODE JUNCTION
CRé6 1901-0025 SEMICON DEVICES$DIODE JUNCTION
CR? 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR8 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR9 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
CR10 1910-0016 SEMICON DEVICESDIODE GERMANIUM
CR11 1610-0016 SEMICON DEVICESDIODE GERMANIUM
CR12 1910=-0016 SEMICON DEVICE:DIODE GERMANIUM
CR13 1910=0016 SEMICON DEVICESDIODE GERMANIUM
CR14 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
DSy NSRIPART OF READOUT BLOCK ASSY
DSs2 NSRIPART OF READOUT BLOCK ASSY
DSs3 NSRIPART OF READOUT BLOCK ASSY
DSy NSR$PART OF READOUT BLOCK ASSY
DSss NOT ASSIGNED
DSé 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT
L1 9140-0161 COILIFXD 3600UH 5%
Ql 1850=-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q2 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q3 1850=0062 TRANSISTOR GERMANIUM PNP SELECTED
Q4 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
QS 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q6 1850=-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q7 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q8 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Ry 0686-4735 RSFXD COMP 47K OHM 5% t/2w
R2 NSRtPART OF READOUT BLOCK ASSY
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Section V

Model 5245L

Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd,

geesfiegx;gr%icgn @ Stock No. Description # Note
R3 THRU
RS NOT ASSIGNED
R6& 0683=-3945 RtFXD COMP 390K OHM 5% 1/4W
R7 0683-3945 RIFXD COMP 390K OHM 5% 1/4w
R8 0683-3945 R3IFXD COMP 390K OHM 5% 1/4Ww
R9 0683-39U5 RIFXD COMP 390K OHM 5% 1/4W
R10 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R1il 0683-5635 R1FXD COMP 56K OHM 5% 1/4W
R12 0683-5635 R1FXD COMP 56K OHM 5% 1/4W
R13 0683~-5635 RIFXD COMP 56K OHM 5% 1/4W
Ri4 0683-5635 R1FXD COMP 56K OHM 5% 1/4W
R18 0683~5635 R1FXD COMP 56K OHM 5% 1l/4W
R16 0683-5635 R3FXD COMP S6K OHM 5% 1/uw
R17 0683-%635 RIFXD COMP 56K OHM 5% 1/4W
R18 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R19 0683~-4335 R:FXD COMP 43K OHM 5% 1/4W
R20 0683-1035 RIFXD COMP 10K OHM S% 1l/4W
R21 0683-4735 RIFXD COMP 47K OHM 5% 1/4W
R22 0683-3925 R$FXD COMP 3900 OHM S% 1/u4W
R23 0683-1815 RIFXD COMP 180 OHM 5% 1/4W
R24 0683-1045 RIFXD COMP 100K OHM 5% 1/4w
R25 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W
R26 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R27 0683-4335 RIFXD COMP 43K OHM S% 1/4Ww
R28 0683-1035 RIFXD COMP 10K OHM 5% 1/4W%
R29 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
R30 0686=7525 RIFXD COMP 7500 OHM 5% 1/2w
R31 0683-U4335 RIFXD COMP u3K OHM 5% 1/4Ww
R32 0683-4735 RIFXD COMP 47K OHM 5% 1/4Ww
R33 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W
R34 0683-1815 R1FXD COMP 180 OHM 5% 1/4W
R35 0683-1045 RtFXD COMP 100K OHM S% 1/uw
R36 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W
R37 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
R38 0683-4335 RIFXD COMP 43K OHM 5% 1/4W
R39 0683-1035 RIFXD COMP 10K OHM 5% 1/4Ww
R40 0683-1035 R$FXD COMP 1OK OHM 5% 1/4W
RY Y 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
RU2 0683~4335 R$FXD COMP 43K OHM 5% L/4W
R43 0683-U735 RIFXD COMP 47K OHM 5% 1/4W
R4y 0683-3925 RI1FXD COMP 3900 OHM 5% 1/4W
R4S 0683-1815 RIFXD COMP 180 OHM 5% i/4W
RU6 0683-1045 RIFXD COMP 100K OMM 5% 1/4Ww
RU7 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W
RU8 0686-7525%5 RIFXD COMP 7500 OHM 5% 1/2W
R49 0683-4335 RIFXD COMP 43K OHM S% 1/4W
RS0 0683-1035 RtFXD COMP 10K OHM 5% 1/4W
R51 0683-1035 RIFXD COMP 10K OHM S% L/4W
R52 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R53 0683-U335 RS$FXD COMP 43K OHM %% 1/4W
RSY 0683-U4735 R$FXD COMP 47K OHM S% 1/u4W
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Model 5245L Section V
Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd,
Reference
Designation ® Stock No. Description # Note
RS5 0683-3925 RIFXD COMP 3900 OHM 5% 1/u4W
R56 0683-1815 R1FXD COMP 180 OHM 5% 1/4W
R57 0683-1045 R$FXD COMP 100K OHM 5% 1/4Ww
RS8 0683-3925 RIFXD COMP 3900 OHM S% 1/4W
R59 0686-7525 RIFXD COMP 7500 OMM 5% 1/2W
R60 0683-U4335 RIFXD COMP 43K OHM 5% 1/4W
R6Y 0683-1035 RIFXD COMP 10K OHM S% 1/4W
R62 0683~-7%25 RIFXD COMP 7500 OHM 5% 1/4W
R63 0683=-4725 Ri1FXD COMP 4700 OHM 5% 1/4W
R64 0683-4335 RIFXD COMP uU3K OHM 5% 1/4W
vi NSRIPART OF READOUT BLOCK ASSY
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Figure 5-1
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Model 5245L Section V
Table 5-8
Table 5-8. Reference Designation Index (J35-5245L)
&esfiegﬁ;’{fgn @ Stock No. Description # Note
A8 05245-91077 Assembly: decimal lights, with +1248 BCD output
A8CR1 thru
A8CR12 1901-0025 Semicon Device: diode junction, silicon
A8DS1, A8DS2 Not assigned
A8DS3 thru
A8DS9 2140-0028 Lamp: glow, 1/15W
A8R1 Not assigned
A8R2 Not assigned
A8R3 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R4 0683-0835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R5 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8RS6 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8RT 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8RS 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R9 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R10 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8RI15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8RI16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8RI17 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R20 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9 05245-91076 Assembly: measurement units, with +1248 BCD output
A9C1 0150-0012 C: fxd, cer, 0.01 uf 20%, 1000 vdcw
A9CRI1 thru
A9CRI10 1901-0025 Semicon Device: diode junction, silicon
A9DSI1 thru
A9DS9 Not assigned
A9DS10 thru
A9DS15 2140-0015 Lamp: glow, neon, NE2E
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R2 0683-1055 R: fxd comp, 1 megohm 5%, 1/4W
A9R3 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
AIR5 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R6 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
AIRT 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9RS 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R13 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R15 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R16 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
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Model 5245L Section V
Table 5-9
Table 5-9. Reference Designation Index (J36-5245L)
lgteesfieglr‘lea?ggn @ Stock No. Description # Note
A8 05245-91051 Assembly: decimal lights, with -1248 BCD output
A8CRI1 thru
A8CR15 1901-0025 Semicon Device: diode junction, silicon
A8DS1 Not assigned
A8DS2 2140-0028 Lamp: glow, 1/15W
A8R1 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R2 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R3 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R4 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R5 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8RS6 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R7 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8RS 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R9 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R10 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8RI13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8BR17 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R20 thru
A9R29 Not assigned
A8R30 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W
A9 05245-91052 Assembly: measurement units, with -1248 BCD output
A9C1 0150-0012 C: fxd, cer, 0.01 uf 20%, 1000 vdew
A9CRI1 thru
A9CR11 1901-0025 Semicon Device: diode junction, silicon
A9DS]1 thru
A9DS9 Not assigned
A9DS10 thru
A9DS15 2140-0015 Lamp: glow, neon, NE2E
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R3 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R5 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R6 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
AIRT 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9RS8 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R13 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R15 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R16 thru
A9R25 Not assigned
A9R26 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W
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Model 5245L

Section VI
Paragraphs 6-1 to 6-10

SECTION Vi
ADJUSTMENT AND TROUBLESHOOTING

6-1. INTRODUCTION.

6-2. This sectionprovides maintenance, adjustments,
and troubleshooting information for the Model 5245L
Electronic Counter.

6-3. MAINTENANCE.

6-4, AIR FILTER. Inspect the air filter (center of
rear panel) regularly and clean it before it becomes
dirty enough to restrict air flow. Proceed as follows:

a. Remove top cover (unlock the two quarter turn
fasteners and slide cover to the rear).

b. Remove four screws holding filter in place.
c. Wash filter in warm water and detergent.
d. Allow filter to dry completely.

e. DO NOT APPLY ANY COATING COMPOUND TO
NON-METAL FILTERS. Coat metal filters with light
film of filter oil. We recommend No, 3 Filter Coat
from Research Products Company. This adhesive is
available in'""Handi-Koter' sprayer cans at most heat-
ing supply stores or from your Hewlett-Packard field
office.

6-5. FUSE REPLACEMENT, Table 6-1 lists fuse
rating and HP Part No. for proper operation with
either 115V or 230Vac.

Table 6-1. Fuse Replacement

Conversion 115 Volt 230 Volt
Slide switch Left Right
("115”) (n230n)
AC LINE FUSE 2 ampere 1 ampere
slow-blow slow-blow
(HP 2110-0006) (HP 2110-0007)

6-6. FAN MOTOR. Two drops of light machine oil
should be applied to the fan motor shaft once a year.

6-7. TEST EQUIPMENT.

6-8. Recommended test equipment for adjustments
and troubleshooting is listed in Table 6-2, Test in-
struments other thanthose listed maybe used if their
specifications are equal to or exceed the required
characteristics.

6-9. ASSEMBLY CONNECTION
IDENTIFICATION.

6-10. Throughout the manual, connections to printed
circuit assemblies are referred toinabbreivated form.
For example, the connection to pin 15 of assembly A6
is A6(15).

Table 6-2. Recommended Test Equipment

Instrument Type Required Characteristics

Use Instrument Recom,.

Oscilloscope
in, ext sync capability

50 MHz bandwidth, dual trace plug- | Observe waveforms HP Model 175A

during troubleshoot-  Oscilloscope

ing and adjustment. HP Model 1750A Dual

Performance Check. Trace Vertical Ampl
HP AC-21C Voltage
Divider Probe (twq)
HP 10003 A 10:1 Probe

Test Oscillator
to 50 MHz, 100 mV output

Continuously variable from 10 Hz

Performance Check HP Model 204B

Adjustments Oscillator
Troubleshooting HP Model 606A Test
Oscillator

Low Frequency

Continuously variable from 2 Hz

Performance Check HP Model 202A Low

Generator to 10 Hz, 100 mV output Troubleshooting Frequency Function
Generator
Pulse Generator 1 psec wide, 1V negative, 1kHz Performance Check HP Model 212A Pulse
repetition rate Troubleshooting Generator
DC Voltmeter 0V to + 170V, 10 megohm input Troubleshooting HP Model 412A
impedance, 1% accuracy Adjustments
Digital to Analog 1-2-2-4 BCD code Performance Check HP Model 581A
Converter Troubleshooting
Strip-Chart Performance Check Moseley 680A
Recorder Troubleshooting

02349-1
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Section VI
Paragraphs 6-11 to 6-18

6-11. INSTRUMENT COVER REMOVAL.

6-12. To remove top or bottom cover, unlock two
quarter turn fasteners which secure cover to instru-
ment. Then slide cover toward rear of instrument.
To replace cover, reverse procedure.

WARNING

115/230 VAC AND DC SUPPLY WIRES ARE
EXPOSED WHEN EITHER INSTRUMENT
COVER IS REMOVED. EXERCISE CAUTION
DURING TROUBLESHOOTING, ADJUST-
MENT, OR REPAIR. REMOVE POWER
FROM INSTRUMENT BEFORE REMOVING
OR REPLACING COVERS OR ASSEMBLIES.

6-13. ASSEMBLY LOCATION

6-14. Top and bottom internal views of the Counter
are shown in Figures 6-4 and 6-5. These figures
show the location of the assemblies, connectors,
chassis parts and test points.

Table 6-3. Assembly Designations

Al INPUT SWITCH ASSEMBLY (SENSITIVITY)
A2 TIME BASE SWITCH ASSEMBLY

A3 FUNCTION SWITCH ASSEMBLY

A4 MODE SWITCH ASSEMBLY

A5 OUTPUT SWITCH ASSEMBLY

A6 RECTIFIER ASSEMBLY

AT REGULATOR ASSEMBLY

A8 DECIMAL POINT ASSEMBLY

A9 MEASUREMENT UNITS ASSEMBLY

ﬁg' LOW FREQUENCY DECIMAL COUNTER
Al5-| MEDIUM FREQUENCY DECIMAL
A16 COUNTER

Al17 HIGH FREQUENCY DECIMAL COUNTER
A18 HIGH FREQUENCY READOUT

INPUT AMPLIFIER ASSEMBLIES

A21 FUNCTION CONTROL ASSEMBLY

A22 GATE CONTROL ASSEMBLY

A23 SAMPLING CONTROL ASSEMBLY

A24 CRYSTAL OVEN ASSEMBLY

A25 OVEN CONTROL ASSEMBLY

A26 OSCILLATOR ASSEMBLY

A27 MULTIPLIER ASSEMBLY

A28 MEDIUM FREQUENCY DECADE DIVIDER

A34 LOW FREQUENCY DECADE DIVIDERS

A35 TIME BASE CONTROL ASSEMBLY

6-2

Model 5245L

6-15. PRINTED CIRCUIT COMPONENT
REPLACEMENT.

6-16. Component lead holes in the Model 5245L cir-
cuit boards have plated walls to ensure good electri-
cal contact between conductors on the opposite sides
of the board. To prevent damage to this plating and
to the replacement component, apply heat sparingly
and work carefully. The following replacement pro-
cedure is recommended.

a. Remove defective component.

b. Melt solder in component lead holes. Use clean
dry soldering iron to remove excess solder. Clean
holes with toothpick or wooden splinter. Do not use
metal tool for cleaning as this may damage through-
hole plating.

c. Bend lead of replacement component to the cor-
rect shape and insert component leads into component
lead holes. Using heat and solder sparingly, solder
leads in place. Heat may be applied to either side of
board. A heat sink (longnose pliers, commercial
heat-sink tweezers, etc) should be used when replac-
ingtransistors and diodes in order to prevent conduc-
tion of excessive heat from the soldering iron to the
component.

d. Through-hole plating breaks are indicated by the
separation from the board of the round conductor pad
on either side of the board. To repair breaks, press
conductor pads against board and solder replacement
component lead to conductor pad on both sides of the
board.

6-17. ADJUSTMENTS.
6-18. REGULATOR ASSEMBLY AT,
CAUTION

When troubleshooting or adjusting the power
supply, do not short supplies to ground or to
each other. This will damage the diodes and
transistors.

a. Set line voltage to normal value (115 or 230 Vac).

b. Connect dc voltmeter (Table 6-2) to buss wire
between A16(11) and A18(6).

c. Voltmeter should read +20 Vdc +0.5 Vdc. If
voltage is outside this range, adjust ATR17 (Figure
7-1.

d. Vary line voltage from 103 to 127 Vac (207 to

255 Vac). The +20 Vdc supply should not vary more
than 0.5 Vdc.

e. Check all supply voltages at locations, and under
conditions shown in Table 6-4,

Note

Input sensitivity levels must be rechecked
if power supply voltages are readjusted.

02349-1
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Table 6-4. Power Supply Voltages

Test .
Point Line Voltage

103 115 127
A6(15) |-120 +10%{-130+ 10%}-150 +10%| None
A6(12) |[+160 £10%[+170+ 10%}+180 +10%| None
AT(13)| - 15+,5| - 15+.5| - 15+.5 R5

Adjustment

AT(4) +13+£.5| + 13+.5] + 13+.5 R12

A16(11) + 20+,5| + 20+.5| + 20+.5 R17
AT(8) 6.9+ 1) -6.9+ 1| -6.9 + 1|Depends on
adjustment
AT(10) [+17.6 £ 1 |+17.6 % 1 [+17.6 + 1| 2000 T
and -15vdc

above

6-19. INPUT AMPLIFIER A19.

6-20. The following procedure sets the output level
and checks the gain, frequency response, and sensi-
tivity of the input amplifier.

a. Turn counter on and set LEVEL to PRESET.

b. With no input connected, measure the output dc
voltage at A19(6).

¢. Adjust dc voltage with A19R20 to +6.3V +.2V.

d. Connect output of Test Oscillator to Counter DC
INPUT connector with 50-ohm termination at Counter.

e. Set Test Oscillator output to 50 MHz at 100 mV
rms.

f. Check output at A19(6) with Oscilloscope; output
should be 1.5V p-p minimum.

g. Increase output of Test Oscillator to 3V rms.
The output at A19(6) is a symmetrically clipped wave-
form approximately 2V p-p.

h. Set SENSITIVITY to .1V, TIME BASE to 10 ms,
and FUNCTION to FREQUENCY.

i. Set Test Oscillator output to 50 MHz at 100 mV

rms.

j. Adjust A19R20 until correct count appears. Re-
duce input signal amplitude and readjust A19R20 for
maximum sensitivity.

6-21. RATIO INPUT AMPLIFIER A20,

6-22. Repeat steps a through g in Paragraph 6-20.
Change A19(6) to A20(6),

a. Set SIGNAL INPUT SENSITIVITY to 1V range,
TIME BASE to EXT., AND FUNCTION to 1 PERIOD
AVERAGE. Set OUTPUT STANDARD FREQUENCY
(rear panel) to 100 Hz. Connect a coaxial cable from
OUTPUT STANDARD FREQUENCY (rear panel) to AC
SIGNAL INPUT (front panel).

02349-1
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b. Connect output of Test Oscillator 50 MHz at 100
mV to Counter EXT. TIME BASE through 50-ohm
termination.

c. Adjust A20R20 until correct count appears. Re-
duce input signal amplitude and readjust A20R20 for
maximum sensitivity.

6-23. FUNCTION CONTROL A21,

a, Set TIME BASE to.1 usand FUNCTION to
1 PERIOD AVERAGE.

b. Set Test Oscillator to 1.5 MHz at 100 mV and
connect to the Counter AC SIGNAL INPUT connector.

c. Observe correct count on counter. Reduce the
Test Oscillator output and adjust A21R31 for maximum

~ sensitivity.

Note
Do not change the setting of the output
level control A19R20.

6-24. TROUBLESHOOTING.
6-25. TROUBLESHOOTING AIDS.

6-26. OPERATING MANUAL. The Operating Manual
provided with the HP 5245L provides general informa-
tion about the instrument and its capabilities. Refer
to the Operating Manual for specifications, installa-
tions, step-by-step operating procedures, and a quick
operator's check of instrument operation.

6-27. PRINCIPLES OF OPERATION. SectionIl pro-
vides valuable information on how the instrument and
its circuits function.

6-28., SCHEMATIC DIAGRAMS. Schematic diagrams
and a block diagram are provided in Section VII.

6-29. COMPONENT LOCATION. Photographs are
provided with the schematic diagrams to aid in lo-
cating components on switches or circuit boards.

6-30. TROUBLESHOOTING "TREE'". A step-by-
step troubleshooting procedure is provided on pages
6-10 through 6-13. This procedure is based on the
self check feature of the instrument and makes max-
imum use of front panel controls and indicators.

6-31. SELF CHECK TABLES. Table 6-8 provides
33 unique combinations of Go-No Go situations pos-
sible in the Self Check function. Circuit elements to
be checked are indicated for each combination. Table
6-6 lists assemblies checked in Self Check functions.

6-32. TROUBLESHOOTING PROCEDURE.

6-33. MALFUNCTION AT TURN ON. If counter fails
to turn on (no display, decimal point, or measurement
units) make the following checks:

a. Line voltage switch set for power source.

b. Power cord plugged into counter and power
source.

c. Line fuse good.
d. Ac power available at source.
e. Power supply (A6, A7, T2, L1, L2, C5).

6-3
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Tables 6-5 and 6-6

Table 6-5, Period Average Checks With External Signal

TIME FUNCTION SWITCH - PERIOD AVERAGE
BASE
SWITCH 1 10 100 1K 10K 100K
10 s * * * * * *
1s 00000000, sec | 0000000, 0 sec * * * *
.1s 0000000.0 sec | 000000,00 sec | 00000000. ms * * *
10 ms | 000000, 00 sec | 00000000, ms 0000000, 0 ms 000000, 00 ms * *
1 ms | 00000000. ms | 0000000.0 ms 000000, 00 ms 00000003, ms | 0000003.3 us *
.1 ms [ 0000000,0 ms | 000000,00 ms 00000003, us 0000003, 3 ws | 000003.33 s | 00003, 333 us
10 us | 000000.00 ms | 00000003, us 0000003. 3 us 000003. 33 us | 00003,333 us | 0003, 3333 us
1 ps | 00000003, us 0000003. 3 us 000003, 33 us 00003, 333 us | 0003,3333 us | 003.33333 us
.1us | 0000003.0 us 000003, 33 us 00010, 000 us 0003, 3333 us | 003.33333 us | 03,333333 us
Input Frequency = 300 kHz
Table 6-6, Assembly Check
ASSEMBLIES CHECKED
TIME GATES
FUNCTION BASE DISPLAYS |2 (3]10|11]|12(13|14|15|16|27]|28|29(30§31{32(33( 34 CHECKED
1 us | 00000010. Mc | x X | x 3, 6, 28
10 us | 0000010. 0 Mc | x X|X|x|x 3, 6, 27
.1 ms | 000010.00 Mc | x x| x|x|x|x]|x 3, 6, 26
1 ms | 00010000. kc |x X I'x|x|x|x|x]|x]|x 3, 6, 25
Frequency 10 ms | 0010000.0 ke |x X (x| x[x]x|[x|x|x|x]|X 3, 6, 24
.1s 010000. 00 ke | x X{x | x| x|x|[x|{x|[x|[x]x 3, 6, 23
ls 10000. 000 ke | x XX | x|x|x|[x]=x|{x|x]|x 3, 6, 22
10s 0000. 0000 kc | x X{x | X[x|x|[x|x|x|x]|x X 3, 6, 21
1 00000001 X X|x 12, 27
10 00000010 X X x| x|x 11, 13, 27
Period 100 00000100 X X| x X[X|x|X 10, 13, 27
Average | 1x | 00001000 x x| x x| x|x|x|x 9, 13, 27
10K 00010000 X X X1 X x| xIx[x[x]x 8, 13, 27
100K | 00100000 X X x| x X[ x| x| x|{x|[x]| x 7, 13, 27
The following assemblies are checked in all positions used in the Self-Check Table:
6, 7, 17, 18, 21, 22, 23, 24, 25, 26, and 35.
Assemblies 8 and 9 are checked in all Frequency Self-Checks.
The SENSITIVITY switch (Al) is in the check position for all Self Check functions.
Assemblies 4, 5, 19, 20, are not checked in Self Check functions.
Assembly A26 is checked for operation, but not for accuracy or stability.
02349-1 6-5
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Table 6-17
Table 6-7. Troubleshooting "Tree".
Read Paragraphs 6-24 through 6-37.
Set Controls as follows:
MODE. ...... INT STD FREQ
OuTPUT. . .. .. 1 MHz
SENSITIVITY ... CHECK
TIMEBASE . ... .lus
FUNCTION. . . . . MANUAL START
Circled numbers indicate corresponding waveforms
and the location of test points on the circuit diagrams.
1 Observe Gate Light
OFF . . ... .... Begin at 2 below
ON.......... Begin at 3 page 6-11
Replace A22; Check
Gate Light Amplifier
Ckt (A22 Q11)
Figure 7-19
ON
Remove A22,
Observe Gate Light
OFF
. Check A23Q9, Q10
Check Gate Light Ckt and Holdoff MVB
(DS1, R2, R3, R4) A23Q11,Q12
Figure 7-19 Figure 7-20)
Replace A23 on
Extender; Check ~+12V
Collector A23Q3
Figure 7-20 ~-10V
Counting
Check Sample Rate
2 Observe Readout ON MVB A23Q3, Q4, Q6
Figure 7-20
Not gu
Counting Switch to MAN START,;
Remove A23, Observe
Gate Light
OFF
Check Gate Flip-Flop
OFF A22Q4, Q5 and A22Q6
Figure 7-19
Switch to Frequency, Replace A23; -2V to -3V
1 us, Observe Gate Check voltage
Light at A22 (13)
Figure 7-19
0V to +8V
FLASHING Check Power Supply
A7
Figure 7-7
Check contacts A3S1A
(F12 & 2) and A3R2
Figure 7-5
6-10 _ 02349-1
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Section VII
Paragraphs 7-1to 7-4

SECTION Vil
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

T-2. This section includes the following:
a, General Notes for Schematic Diagrams (Figure 7-1).
b. Block Diagram (Figure 7-2).

¢. Schematic Diagrams and Component Locationillus-
trations of Model 5245L circuits, assemblies and con-
nectors in the order of their assembly designation (A1
through A35, Figures 7-3 through 7-26), These figures
may also include waveforms and voltages,

d. Schematic Diagrams and Component Locationillus-
trations for Options 02 and 03 assemblies follow after
the standard assembly they replace (Figures 7-10, 7-12,
7-15, and 7-16).

7-3. The Block Diagram or any schematic diagram,
when unfolded, can be used with any other part of this
manual, or with the manual closed,

7-4, DC voltages are measured with a ® Model 412A
DC Voltmeter, Typical voltages are shown,
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CHECK

PERKX)AyERAGE

10

1 10 100 1 10 100

DECADE

S K ¥ X DIVIDER GATE SWITCH CONTACT ASSEMI
7 A35CR9 A3S1A(F9)
8 A35CR12 A3S1A(F8)
9 A35CR15 A3S1A(F7)
10 A35CR18 A3S1A(F6)
11 A35CR21 A3S1A(F5)
13 A21CR16 A3S1A(R9-1/2) A27Q7,Q8
A3S1A(F4)
A3S1B(F12) A1S1A(F8) AICR1,C
6 A21CR1,CR7 A1S1A(R2-1/2) A1S1B(F5) A1S1C(R5)
A3S1A(F11)
12 A21CR15 A3S1A(F4)
3 A21CR6, CR12 A21Q2,Q5,G
21 A35CR22,Q9 A2S1A(F4)
A34 11 A35CR20
22 A35CR19,Q8 A2S1A(F5)
A33 10 A35CR17
23 A35CR16, Q7 A2S1A(F6)
A32 9 A35CR14
24 A35CR13,Q6 A2S1A(F7)
A31 8 A35CRI11
25 A35CR10, Q5 A2S1A(F8)
| N A30 7 A35CRS
26 A35CR7,Q4 A2S1A(F9)
. A29
A2S1A(F10)
H A28 A35€
27 A35CR6, Q3
28 A35CR4, CR5 A2S1A(F11)
- I A2605,
29 A35CR2,CR3 A2S1A(F12)
A27 A3
A3S1C(F2 & 3), A3S1A(F2) A1S1A(F6) AICR3 £
m 1 A21CR4, CR10

—

e ——— S
- ——
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CHECK

GATE SWITCH CONTACT ASSEMBLY OR CIRCUIT
7 A35CR9 A3S1A(F9) :
8 A35CR12 A3S1A(FS)
9 A35CR15 A3S1A(FT)
10 A35CR18 A3S1A(F6)
11 A35CR21 A3S1A(F5)
13 A21CR16 A3S1A(R9-1/2) A27Q7,Q8 A35Q1,Q10
A3S1A(F4)
A3S1B(F12) AI1S1A(F8) AICR1, CR2, CR3
6 A21CR1,CRT A1S1A(R2-1/2) A1S1B(F5) A1S1C(R5)
A3S1A(F11)
12 A21CR15 A3S1A(F4)
3 A21CR6, CR12 A21Q2,Q5,Q6 A22Q1,Q2,Q3 A23
21 A35CR22,Q9 A2S1A(F4)
11 A35CR20
22 A35CR19,Q8 A2S1A(F5)
10 A35CR17
23 A35CR16,Q7 A2S1A(F6)
9 A35CR14
24 A35CR13,Q6 A2S1A(F7)
8 A35CR11
25 A35CR10,Q5 A2S1A(F8)
7 A35CRS
36 A35CR7,Q4 A2S1A(F9)
A2S1A(F10)
A35Q11
27 A35CR6,Q3
28 A35CR4,CR5 A2S1A(F11)
A26Q6,Q7
29 A35CR2, CR3 A2S1A(F12)
A27 A35Q2
A3S1C(F2 & 3), A3S1A(F2) A1S1A(F6) AICR3 A3R2

1 A21CR4,CR10

RSN

Table 6-8. Self Check
6-15
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Figure T-1

SYMBOLS SWITCH DESIGNATIONS

|

FRONT PANEL

REAR PANEL

r"\
|
1
Ll

KNOB CONTROL A3S1BR(2-1/2)

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH A3S1 SWITCH S1 WITHIN ASSEMBLY A3

CONDUCTING ELEMENT

WIPER MOVES TOWARD "'CW" WHEN

w CONTROL IS ROTATED CLOCKWISE
B 2ND WAFER FROM FRONT
POWER LINE GROUND (A=1ST, ETC)
CIRCUIT COMMON GROUND
TEST POINT
R REAR OF WAFER
(F=FRONT)
"*AND’ GATE

INHIBIT GATE

berfal|oo

TERMINAL LOCATION (27)
(2:1/2) (VIEWED FROM FRONT)

““OR’’ GATE

\jl%l/

WAVEFORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 o3} A25C1
A25A1 CR1 A25A1CRI1
NO PREFIX J3 J3

Assembly Stk.No. Assembly Series No.

Assembly Assembly (includes A25A1 (used to document
Number Name Assembly) changes)
AN h N — N
A25 POWER SUPPLY_ASSY(05100-6007) SERIES 330
N |  ~_-Al RECTIFIER ASSY N
]2 mounted on Recu(ter (05100-6031) J3 not mounte
Assembly A25 Assembly - I on Assembly A25
Numbers indicate Part of A25 l
Pins of J2 \' I
J
» LT cle' WHT-ORN-GY Rep '3 +83v
[ 7 6Y) ha l ASPI(6)
| | \
]
I ! 12 A IB Qi 6.3V supplied
8 GY 1_ BLK I /mmo{.;llool:m 6
Transformer / ' Assembly A5
Terminal Connector A25XAl
Numbers i Pin Numbers !

Figure 7-1. General Notes for Schematic Diagrams
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N N

N

N(C
I. SYMBOLS

«b— COMMON EMIT"
COMMON BASE

COMMON coLL!
(EMITTER FOL!

SPLIT LOAD AN

AND GATE, NU
CONTROL;ON &
CONTROL;

INHIBIT GATE; (
~15V CONTROL

2. GENERAL ABBREVIATION
DP DECIMAL POIA
DR DIGITAL RECOR
GC GATE CONTROL
4 MU MEASUREMENT
BCD BINARY CODED
DCA DECIMAL COUNT
DDA DECADE DIVIDES
MPS MULTIPLIED PEI

‘ 3. SWITCH SITUATION ABBRE
AND

5 by

e - Y Y

womaunon

OR
INPUT SWITCH:
INPUT SWITCH:
TIME BASE SWIT
TIME BASE SWI1
FUNCTION SWIT
FUNCTION SWIT
. MANUAL STOP
= FUNCTION SWIT
OR MANUAL ST
= FUNCTION SWIT
(FOR ANY POSI'
= FUNCTION SWIT
(FOR_SPECIFIC |
FUNCTION SWIT
_ TIME INT
R = FUNCTION SWIT¢
— TIME INT)

4. DP LAMPS ARE DESIGNAT
POSITION FROM RIGHT T(
FRONT

5. DP AND MU LAMPS OPER;
INPUT SWITCH IS NOT C
IN CHECK ONLY IF FUNCT
FREQUENCY

€. DP AND MU LAMPS ARE |
CONTROL SUPPLIED TO ¢
TERMINAL FROM SWITCH

7. TIME RELAT!ONSHIPS

GATING
L)
TRANSFER
— l—

SAMPLING Vol
RATE MV |’

_.l

Woweowononnow

T Z TTIMMOO+ ¢

2 0
" "

RESET

LF DDA

HOLDOFF ———
—
—
OUTPUT

.

02349-1

Figure T7-2
BLOCK DIAGRAM
7-3/7-4
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NOTES
I. SYMBOLS

COMMON EMITTER AMPLIFIER

COMMON BASE AMPLIFIER

COMMON COLLECTOR AMPLIFIER
(EMITTER FOL)

SPLIT LOAD AMPLIFIER

AND GATE, NUMBER INDICATES
CONTROL ;ON STATE REQUIRES ~-I5V
CONTROL;

INHIBIT GATE; OFF STATE REQUIRES
—15v CONTROL;

2. GENERAL ABBREVIATIONS
DP DECIMAL POINT

FETYVY

DR = DIGITAL RECORDER

GC = GATE CONTROL

MU = MEASUREMENT UNIT

BCD = BINARY CODED DECIMAL

DCA = DECIMAL COUNTER ASSY

DDA = DECADE DIVIDER ASSY

MPS = MULTIPLIED PERIOD SIG

3. SWITCH SITUATION ABBREVIATIONS

. = AND

+ = OR

C = INPUT SWITCH: CHECK

[ = INPUT SWITCH: NOT CHECK

E = TIME BASE SWITCH: EXT

E = TIME BASE SWITCH: NOT EXT

F = FUNCTION SWITCH: FREQUENCY

M = FUNCTION SWITCH: MANUAL START OR

— MANUAL STOP

M FUNCTION SWITCH: NOT (MANUAL START
OR MANUAL STOP)

P FUNCTION SWITCH: PERIOD AVERAGE
(FOR ANY POSITION)

Pa = FUNCTION SWITCH: PERIOD AVERAGE
(FOR SPECIFIC POSITION)

R = FUNCTION SWITCH: REMOTE OR

_ TIME INT

R = FUNCTION SWITCH: NOT (REMOTE OR
TIME INT)

4. DP LAMPS ARE DESIGNATED O THRU 7 FOR EACH
POSITION FROM RIGHT TO LEFT AS VIEWED FROM
FRONT

5. DP AND MU LAMPS OPERATE AS TABULATED WHEN
INPUT SWITCH IS NOT CHECK; LAMPS OPERATE
IN CHECK ONLY IF FUNCTION SWITCH IS SET TO
FREQUENCY

6. DP AND MU LAMPS ARE LIGHTED BY +I70V
CONTROL SUPPLIED TO APPROPRIATE A8 - A9
TERMINAL FROM SWITCH OR JIO

7. TIME RELATIONSHIPS

GATING T }—
1
TRANSFER
SAMPLING {*=35mS
RATE MV —1__ |
i 55mS MIN
- 4~ 5SEC MAX
HOLDOFF ——I | 11—
'
— te-55ms
RESET
LF DDA —>ile 20US
OUTPUT
—| je-80mS

05245-D-7ABCDE

02349-1

GATE CONTROL SUMMARY (NoTE 3)

INTERNAL CONTROL

GATE - REMOTE
CONTROL SWITCH SITUATION FOR CONTROL
DESIGNATION | ON STATE (-I5V) WITH SOURCE (J9 PIN NO.)

(PLUG IN OFF)
1 (M-E-C)+(P-E-C)+(P-E) AISIC (F-5) |
2 (M+F)-C AISIB (R-2) 2
3 (F-E)+(P-C) A3SIC (R-5) 3
4 (M+F)-E+{(P-E-C) A2SIA (F-3) 4
5 P-C AISIA (R-8) 5
6 F-E-C AISIA (F-2) 6
7 100K Py A3SIA (F-9) 7
8 10K Pa A3SIA (F-8) 8
E) 1K Py A3SIA (F-T) 9
10 100P, A3SIA (F-6) 10
I 10Ps A3SIA (F-5) 1
12 F+ 1Py A3SIA (F-3,4) 12
13 ANY Py EXCEPT |Ppy A3SIA (R-91/2) 13
2l (10S) - (M+F+P-T) A2SIA (F-4) 2l
22 (1S)-(M+F+P-C) A2SIA (F-5) 22
23 (0.18)-(M+F+P-CT) A2SIA (F-6) 23
24 (IomS)- (M+F+P:C) A2SIA (F-7) 24
25 (ImS)-{(M+F+P-C) A2SIA (F-8) 25
26 (0.ImS)-(M+F+P:T) A2SIA (F-9) 26
27 (I0US) - (M+F+P)+(P-C) A2SIA (F-10) 27
28 (1US)-(M+F+P-C) A2SIA (F-11) 28
29 (0.1US)-(M+F+P-C) A2SIA (F-12) 29
DECIMAL POINT SITUATIONS (NOTES 3,4,5,6)
FUNCTION TIME BASE SWITCH
SWITCH [o.(us| 1us Tious Jo.ims| Ims [ioms Jo.is | i1s [10s | ExT
M START | — - - - - - - - - | -
M STOP - - - - — - - - - | -
F - 0 | 2 0 | 2 3 4 —
1Pa I o} 2 1 o 2 1 o] - 0
10Pa 2 | o} 2 | o 2 l - 1
100P, 3 2 1 ] 2 | o} - - 2
1K PaA 4 3 2 | [o] 2 - - - 3
10K Py, 5 4 3 2 | - - - - 4
100K Pa 6 5 4 3 - | - - - - 5
R - — -— — — -— p— p— — p—
MEASUREMENT UNITS SITUATIONS (NOTES 3,5,6)
FUNCTION TIME BASE SWITCH
SWITCH [o.jus | tus |ious [o.ims] ims [ioms [o.1s | 1s ]1os [exT
M START - - - - - - - - - -
M STOP - - - - - - - - - | -
F * MHz | MHz| MHz| KHz| KHz | KHz| KHz| KHz| X
1Py US | us | ms | ms | ms | SEC | SEC | SEC | % | —
0Py us | us | us | ms | mS | ms | sec] SEC | * -
100Py us | us [ us | us [ ms | mS | ms * * -
1K Py us | us | us | us | US | mS »* »* * -
okPp | us | us | us | us | us * %* * * -
100kPy | US | us | us | us | % * %* * %* -
R — p— — — — — p— p— - -
SOURCE OF DP AND MU CONTROLS (NOTES 5,6}
oP REMOTE MU REMOTE
DESNG- INTERNAL co(n;gou. DESIG- mreun:&l. com’gm
NATION SOURCE PIN NO) | NATION 50 PIN_NO)
7 - 7 MHz | A2SIB (R-21/2) 13
6 A2SIE (R-5) 6 KHz | A2SIH (R-81/2) 12
5 A2SIE (R-8) 5 SEC A2SIF (R-4) 14
4 A2SIE (F-7) 4 mS A2516 (R-7) 15
3 A2SID (R-6) 3 us A2SIG (R-10) 16
2 A2SIC (F-T7) 2 * A2S1G (R-6) 1]
[ A2SID (F-9) I
[¢] A2SIC (R-8) 10




Al A2 A4 A5 ,__P_O_V!E‘if@ff_'-‘_’ ________ DP CIRCUITS ___
- - - — -- - i ; A8
- ! ! AL
INPUT TIME—BA FUNCTION MODE OUTPUT ! DECIMAL POINT
switch Assy| |SWITH ASSY | |swiTon ASSY SWITCH ASSY | | SWITCH Assy ! QZEEJAASGSL 5"2';:,%““563;’” | ASSY
5245L- 95A 3100-0319 3100-03I5 5245L- 198 5245L- I9A ! } 5243L-65A
| i
I b
i
= (ASSIE
. . . . A MO (R-91/2)
O(ARsséEVZ)
_lzls AR dels AR ols A6 s PART OF A3
pca |7 DCA pca |7 pca |7 pca
10| 5212L-4A [ 10| 5212L -4 [*10] 5212L -4 [*710]0s232-6008[ Ti0j05232-6008
8CD INFO 6|9 3= 6]9] REREIC 6o 134 s ]9 |34 AT~
aco | TIEPOINT &f
FOR DR ABCD ABCD ABCOD ABCOD ABCD =
Y N — ~— e | —
105 104 103 102 10!
cie_L SRI
0T $ 22k /~ GATE TRIGGERING
AI5(2)
TIEPOINT
A24 CRYSTAL |
(5243A - 69
(RATIO LF
o PART OF Al AI9 INPUT AMPL ASSY A2l FUNCTION CONTROL ASSY e —
[r— — — c— — — - H
o < T (05245 -6014) 2 (05245-6015) FREQ A0 | SENS
/ o ATTEN! ﬁ.___o__ S SIG INPUT|7 —“":3:/1 10VEN HEATE\I
e 1 I
IUF PLUG-IN A'S'D P X TAL
J2 J 161 ! L{\‘_i c2 CKT
AISIC AISID M 14y OVe-r-ire L5-7 VRN
(F=7) (F-7) oy L 0 I i 2 FINE ZAR
SIGNAL J TP B [ » 4 ‘
INPUT oG I SR o S IF IE |
INPUT cw | 12) o5 $15- o ADJ
FROM J6 (1,26) 5@ |18 i P =
L E P i [ 3 P P
OH —.+5 : : I_..J_., N } 7 ’7
= A—-—»G: 1 (FREQY HE >4 1< c3
3~ | el ! I iTRIG] / | 29 6100 2-1
UM b 2-2
—--—+13] : MED | i i
(RaTI0 HE A20 INPUT AMPL ASSY ool ADY” L
(05225-6014) a i p LOSer
e ! -5
3> 3 N HF INPUT20 ‘JJ? fL
! —
TIME BASE - - ) ) 9] oy I 16 |
EXT Eor l ¢ 22 JTy
A2sIK ) o 26 U1 Clome
(F-2) \A2SIK t) -8
°r ] 115
(F-3) ] : L,.\ 7
A ! [ re===="
PART OF A2 T t5 T ol TFREQ YT <] —= SCALER SIG
& seLEcTED FREQ I =4 3 f"ic :»{lpemgo i___. 3
10 s L L
ra ry— g Ja
- REA
. L“"E‘;&g:; 1 e (BNC - REAR
[~ lTRIG | z
b —— |
<
L - - - (U]
</
FREQ OR
\e PERIOD_SIG
-—IoMC
& MULTIPLIED PERIOD SIG WHEN MULTI-PERIOD AVE

SELECTED FREQ




2 DP CIRCUITS MU CIRCUITS
““““““ 1 U | 3 A22 GATE CONTROL ASSY (5243A- 65R)
{ A8 ! ! A9 ! it gt %
! 1 becimaL PoinT ! ' MEASUREMENT 1 — P 3
| ASSY | 1 UNITS ASSY | T or F 1E > ,
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Figure T-17
A6,A7 RECTIFIER, REGULATOR
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Figure 7-8
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Figure 7-8. A8, A9 Decimal Point, Measurement Units
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Figure 7-9
A10-A14 DECIMAL COUNTER (5212L-4A)
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. AIO All, A2, AI3, Al4 _ _ DECIMAL COUNTER ASSY (s2i2L-4A) SEE NOTE
: 24 1
|

TV —44 ooV
FROM A8(I2)
09
+eov— o0y
FROM A6(8) R2A
- L] Y [ 270k [ 270k
FROM A7(13) ’ +20v +20v
\ —_— ]
-130V - 130V r < viB
FROM A6(15) | \3 ¢
'
: I
- L
30V ———————————
-130V -130vV
DSIA R6 DSIB DS2A R7 DS28B
NE-8I 390K I NE-8I NE- 8! 330K MINE-8I
(VIJ,R) (VIK,S) - (VIL,N) (VIM,P) , —
A €A B T
I CRI CR2
e
FROM | é RIO s RI%( :; Rli ;: gIGBK
A3SIE(R-87,) 2 56K 2 56 _ 2 56 h
2 -5V Zisv |5lv fipy
RIS < $ree R29 ¢ R37 R
7500 3 $7,500 7500 $ $ 7,500 7.8
172W) (172W) (12 W) {172 w) (172
£ R19 ': Ql Q2 ‘IRZ? L \/Ifg { Q3 Q4 SR38 N ‘[
! C2 ¥ 43KS | |g50-0062 1850-0062 $943K FC3 | 52096 | 1850-0062 1850-0062 < 43K J=C6 c8
140 1o A3 o | wio
|
X c4q =>=C7
130 200
R23 <R25 <SR34 <R36
3900 R24 $3,900 $3,900 R35 $3,900
R20 < < R28 l 80 < R39 |
SIGNAL oK 3 180 S 10K R3l o ! S 10K |
INPUT T 3 82003 i
FROM ) C +20V 9 +20V
PRECEDING, , 110 +20V +20v +20V
DCA L—i¢ ! {
cate 2 - R2| crio | 3032
INPUT RS —-100KS | L S477100
(NC) L Y ‘s:ﬁg.’% # $ R33 X cRril
+20V ] \— BINARY A — +20V 1 \— BINARY B — +20v
RNESETT'Z
oy ——— - p— p— — = p— p—
v vy
FROM A23 (8) BCD OoUTPUT BCD OUTPUT
NOTES A
TOUI TO JII
|. REFERENCE DESIGNATIONS IN PARENTHESES INDICATE LIGHT DESTINATION
FOR DSI- DS4; LIGHT SOURCE IS NOTED NEAR EACH VI SECTION. e
4. FOR DSI-DS4, SECTION A LIGHTS ON "I
2. REFERENCE DESIGNATIONS WITHIN DECIMAL COUNTER ASSY ARE INCOMPLETE; SECTION B LIGHTS ON "O"
TO FORM COMPLETE REFERENCE DESIGNATION, ADD ASSY DESIGNATION
A10, All , Al2, Al3, OR Al4, AS PREFIX TO INDICATED DESIGNATION; 5. FILLED SQUARE (Hl) INDICATES CONDUCTING
ASSY DESIGNATION IS SHOWN ON OVERALL FUNCTIONAL SCHEMATIC ELEMENT FOR DECIMAL "0" (BCD "0000")

3. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY



iMAL COUNTER ASSY (s2i2L-44) SEE NOTE 2 (SERIES 401) . __ e WAVEFOI
ax
+170V —AA—
Ql coLLECToR — [0 |1 [2]
1 ) 1
o7 | ' i H
? INPUT TO @3-04 —d ALK 1
| ] 1
. R2D | R2E | ' Q3 COLLECTOR —» [ | i
]
| 270K | 270K | INPUT TO Q5,06,07— K )
+20V +20vV | 1
+—— — 4+ — — — 1 Q5 COLLECTOR — [
$H) vic S))_VID INPUT TO Q8 —
/0 D T
Q7 COLLECTOR —b [__T_:
OUTPUT AT PIN4 I
ENRIL (AFTER cLiPPING 8 —> N —
> DIFFERENTIATING) i P
) Q8 COLLECTOR —p —
| | RS — T
I
VI PHOTO CONDUCTOR PLATE I __I I !
-  _ - - - - - Y Y Y __ - - - —
-i30v —-130V -I30V
R7 DS2B DS3A R8 DsS3B DS4A R9 DS48B
390K MINE-8I NE - 81 390K ENE-8] NE-SI) 390K .?E-BI :
(VIM,P) , — (VIAC,E) (VID,Q) , — (VIG,T VIB,F,H) , —
@B Oy 2 , @D cp @«c
l
CR7 CR8 X
S RI3 > RI4 > RIS 2 RI6 2RIT
S 56K 3 sek 3 56k 3 56k S 56K
) -i5v —15v -i5v =I5V -5V
$Ra7 R40 dras RS2 & $R60
S 7,500 7,500 $ $7,500 7,500 3 S 7,500
Turz w (172 W) (1/2 W) (/2 W) Tarzw 10
0
Q4 SR38 R4l & Qs Qe SRa9 | oo R53 Q7 Qs SR6I 1
1850-0062 < 43K £ C6 cs =543K3 1850-0062 1850-0062 343k 2253 clixZa3k 3 | as0-0062 1850-0062 43K JLCi2
1o 1o 200 200
[ ] [ ]
S C7 = Clo
200 130
SR36 S R45 SR47 SRS7 SR59
R35 $3,900 $3,900 R46 $3,900 $3,900 RS8 33,900
160 2 R39 R42 & 16 RS4 o 180 S R62
10K 10K énso 10k $ S 10K !
+20v $ 8,200 X
+20V +20v +20V +20v +20v +26v
I
R43 ¢ I -5V CRI2
% cry  100KS |
EPEN ek
— BINARY B — +20V 1 — BINARY D — +20v 13 — BINARY C —
- — Y’ .
CRI3 * R55 € SRS56 |
100K$ 247K
+ 20V |
- 14 ¢y 13 ¥
BCD OUTPUT BCD OUTPUT
D
Toun PHYSICAL LAYOUT ToJu
S4, SECTION A LIGHTS ON "I} A. CONNECTION TO B. LAMP PHOTOCELL 4 LINE CODE | _RELEVANT STAGES
LIGHTS ON "O! R2, Vi MATRIX DIGIT (O —, 1= +4) | BINARY
are (D INDICATES CONDUCTING TiE  C| wic DS4A olclelal V ofcle]a
OR DECIMAL "0" (BCD "0000") POINT = VR TpsaB 0 |oJo|Oo{O]| HPS
I et I_[o] o]0 1 | DMR el
"Rommon 5 | 0528 2 |0]0] 1] 0] FNS| |i—
B | vin Ds2a 3 (0]o0]|1]1]BLR ##_
—VE T T 1 4 |o[1[1{0]KaT
55 BY HEWLETT-PACKARD COMPANY D _‘,;_;g__D_SiAﬂ s [of it T [uQr e
~ FANCHOR 5 | vIo  ps3p 6 |1 1] o]o] cps| |mum—cGu——t—
J (NC) e = 7 [l Jo]l it [ cMR i
Al v Dsia
________ 8 |t 1] 1[0 ENS m  |—
VI VI® psiB 1Tl ]t | AaLr “ ﬁ

Figure 1



WAVEFORMS
— - - --—
o1 cotector  —»fo |12 |s[els]e| 78l s]o
" [} [} i 1 1 ] 1 ]
] i 1 [ 1 1
INPUT TO Q3-Q4 —bL U N A 'L : ‘L i 8V
[ | i ‘ 1 )
! Q3 COLLECTOR — | L1k | '
1
! INPUT TO 05,06,7— K E i ; k—sv
1 i \
Q5 COLLECTOR — | : g [
INPUT TO Q8 — .L - I\ - . av
1 | 1 1 1 1) 1
Q7 COLLECTOR — | ! 1 !
QUTPUT AT PIN4 \ ! !
(AFTER cLIPPING 8 —> N — ; 2\
DIFFERENTIATING) | b | \
' Q8 COLLECTOR —b ! — L | L
| FEEDBACK TO Q3-06 —» ; — N 1
I AND OUTPUT AT PINS boro ]
- -- -
~130V
R8 Ds38 DS4A R9 0s48B
390K mINE-8I NE-8I 390K MINE- 8!
(VID,Q) 4 — (VI6,T) (VIB,FH) g —
@D cp ) @c
CR6 CR7 CR8
> RIS S RI6 SRIT
$ sek S 56K S 56K
-5V -I15v | -5V
3Rras RS2 & $ R60
37,500 7500 $ $7,500
(72 W) waw | 172w 10
» SIGNAL
OUTPUT
TO NEXT DCA
Qs SR49 | oo | RS3 S Q7 o8 SRel |
1850-0062 343K “Fii CliF43k 2 | 1ss0-0062 1850-0062 43K EC12
200 200
| REFERENCE
DESIGNATIONS
Lo
130
SRa7 SR57 RS9 a3
< -
R46 $3,900 | $3.800 RS8 33900 RO
9 RS54 & 180 $ R62
énso 10K S $ 10K Q-8
£8.200 Rl - 62
ov +20v I +20v +20V V!
OMITTED:
R3,4,5
—lIsv CRI2 DS5
s 1
INARY D —/ roov £ “—BINARY C —
CRI3 * R55 ¢ SR56
100K 347K
+ 20V
- — -— - - - —— 05245-0-15-ABCD
139
8CD OUTPUT
TOUII

PHYSICAL LAYOUT

NNECTION TO LA HOT! R VA
! i i oy | foINE oD | s
It v
_vic__Ds4A p[c[e]a o[clefa
v TDsaB 0O |010] 0] 0| HPS
e i |oloJo]| | DMR J—
v _DS2B | 2 [0 0| 1 [O]FNS| |emm——)
VIt pg2A 3 (0/0] 1|1 ]BLR| |e———
oo 4 (o[ 1|1 ]olxaT |—
_via _DS3A | 5 0] 111 | 1 ] JoT )
Vo ps3g 6 11] 1] 0|0] GPS| |et—
VR osiA 7 111 ]0] 1] CMR el iy
v 8 | 1] 1] 1] O] ENS el  [mmbume
vis DSIB 9 | 1] 111 ] ) | ALR el e

Section VII
Figure 7-9

Figure 7-9. A10-A14 Decimal Counter (5212L-4A)
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Figure 7-10

A10-A14 DECIMAL COUNTER (05212-6002,6003)
OPTION 02,03
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Model 5245L

NOTES
|. UNLESS OTHERWISE INDICATED: 6. THE 05212 -6002 DCA'S ARE USED IN OPTION
RESISTANCE IN OHMS; 02 INSTRUMENTS. THE 05212 - 6003 DCA'S
CAPACITANCE IN PICOFARADS ARE USED IN OPTION 03 INSTRUMENTS. THIS
SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLI
2. REFERENCE DESIGNATIONS IN PARENTHESES ARE IDENTICAL WITH ONE ExcapTlTorf. ESE BLIES
INDICATE LIGHT DESTINATION FOR DSI-DS4. OPTION 02 DCA'S (05212-6002) WITH A o
LIGHT SOURCE IS NOTED NEAR EACH V! SECTION. STATE POSITIVE BCD OUTPUT HAVE RESISTORS
3. FOR DSI - DS4, SECTION A LIGHTS ON "I" ; MARKED WITH A DOUBLE ASTERISK (% %)
SECTION B LIGHTS ON "o CONNECTED TO COLLECTORS AS SHOWN BY
— + — + — LINES. THE OPTION 03 DCA'S
4. FILLED SQUARE ( [ll) INDICATES CONDUCTING (05212-6003) WITH A "I|" STATE NEGATIVE
ELEMENT FOR DECIMAL "0" (BCD "0000") BCD OUTPUT HAVE THESE RESISTORS CONNECTED
TO OPPOSITE COLLECTORS AS SHOWN BY
5. OUTPUT CODE: 7 TSR LINE
OPTION 02: I= +I8V, 0= —8V ’
OPTION 03: I= - 8V, 0= +18V
TRUTH TABLE
REFERENCE DESIGNATIONS
4 LINE cope |_RELEVANT STAGES
DIGIT Vi BINARY
AlD —Al4 pJclB]aA blcle|a
. 0o jolo|o]|o|krrT
I— 13
CRI — 1a | ojof[o] ! [FmaT
0SI— 6 2 |olof 1] ofHNRT
g | 3 Jofof |1 [emar
I— 8
BRI — 6s 4 Jo]1 o] o]JPRT
Vo 5 o]l 1ol 1 |boar
6 (o 1] 1]ofeNRT
OMITTED: DSS T_jo1 i 1lljetar
R3— 5 8 I o[ 0] O] BS |
9 1Jolo] 1] as
WAVEFORMS
QI COLLECTOR —[o]t[2]3[2]5[e]7[B]o][0
] [ ] H 1 1 H 1
1 ] ' ! } | ! '
INPUT TO @3-Q4 —=L_ 1 K+ KN+ KN [ KN | \_
o 1 ol i
! !
Q3 COLLECTOR — | !
T
INPUT TO Q5-Q6 — : !
] o !
Q5 COLLECTOR ~ — | "L i ro
b - P
INPUT TO Q7 S P
1 T
FEEDAHEAD FROM ! ! !
QI COLLECTOR TO —*kh_ | ]
Q8 BASE i H | | ! H
] 1
COLLECTOR Q7 T t I
OUTPUT AND BIAS ~™ 1 | | | ! )
TO DIODE IN Q3-Q4 [ - ;
INPUT CIRCUIT [ S S S R i
05245-D-52

02349-1



+ 170V

-130v

TRANSFER
INPUT

=15V

SIGNAL
INPUT

NC

+ 20V

RESET
INPUT

AIO-Al4 DECIMAL (

4] AAA
R
a7k
( 09 o8 o7 05 03
. a 5 3 5 0
! R2A R28 R2C R2D R2E
270K 270K 270K 270K 270K
| T o - __C
+20v | W ) viA W ) viB W 2 vic W 2\ vip W b3
77 A 3) A /)8 /)8 3
| - C
I | W viL
| | Cc
| W 2\ vis W o vie
I 2/ D $) A
! 1
! —
|
DSIA 2R6 DSIB DS2A : Ds2B
NE- 8 $3s0k gg NE-BI NE-8I $3%0K gg NE-el
(VIA,Q) {VIB,R) (VIC,E,N) {VID,F,P)
D e » o
)
X |
5 CRI CR2 CR3 CR4
SRIO SRl SRI2 SRI3
$56k $ 56K 356K 356k
i5
SRI8 SR26 S R30 2R37
37500 BINARY A 37500 $7500 BINARY B 37500
]
| . o
| a Q2 | — Q3 Q4 | =1
L, grio +1850-0062 1850-0062 — Y57 L J’cs $r3 +850-0062 1850-0062 ~ $p3q |
Tiio F43K | (] | 43K | 1o no 93K | ] l a3k Iuo
r ’ r
hd T ca T T 3
I | i60 | |
rR20¢ | * —~ 2R28 SR29 | * =~ gR39
| 10K $ | S$I0K ;» 10K | I ? 10K
1 $R23 $R34
. + | 2180 | - + | i»lso [ -
R22 R33 R36S
e | $ 3300 $5603 | c“'°t | #3500 39003 I
7 Y4 - -
" + +
- | | | |
. - CRII R32 S 4 - cri2Z
CRST | 47x $ |
TLN L I
T + ] y
R2I & L 4 —— 4 o g _—— b b m
+20V 47K 3 41248800 124880 r1za88¢0 TV 1248 8CD
2
SR24%¥* SR3s**
$ 100K 2100k
I - - - - - - . - -
BCD OUTPUT BCO OUTPUT
A 8

COPYRIGHT 1965 BY HEWL



AIO-Al4 DECIMAL COUNTER ASSEMBLY 15438ch (05312 - 6008) SERIES 413, oPTION o5

2 DSE DIGITAL INDICATOR
5 Q3 ==——e o Q6 02 Q4 Boo )
9 i 3 7 12 10 3
R2D R2E R2F R26 R2H R2J R2K
270K 270K 270K 270K 270K 270K 270K
- ]--—--—-Frr-—\—+--"—-———-——"——-—= - — — —— ]
N\
W 2 viD W &\ VIE A <\ VIF W S vic N ) v A ) v 3 vk |
3/ B 3/ 8B 3/ B 3/ C t/ C >/ C B\3/°C |
REFERENCE |
ASSEMBLY A
W AN uin NN e | ASSEMBLY D
S\ viL 2 VM s$)V 3\ FORM COMP
$)c $) ¢ ) B m\; B |
) I
W ) vio N 3\ VIR
) A m\;/ A |
WA |
Hm\3/ D
VI PHOTO CONDUCTOR PLATE _!
SR7 0s28 DS3A 2Re DS38 DS4A 3R9 0548
$3%0K g NE-8I NE -8 $390k g NE-8) NE-8I $390k g NE-8I
(VID,F,P) (VI6,J,L) (VIH,K,M) (vis) (VIT)
LG e W )« B~ @
) 4 b [ b (
CR4 CRS CR6 CR7 CR8 o
ZRI3 2 R14 2RI5 SRIB SRI7
$ 56K 256K $56K 356K $56K 7%%20 ;
o .
$R37 $Ral SRas gRE2 $R59 p
ARY B 2 7500 S 7500 BINARY ¢ S 7500 $7500 BINARY D S 7500
34 ' I i ' I > esQG I | | l - Ims(c?—cfm 2 lesc?%oszI - |
1850 -0062 1850 -0062 1850 -0062 _ -006 - M
SR8 e cg 3Rz $R49rco c 3RSz * $R60 L cip
| 343K | 1o | o 43K | (] | 43K I o 200 343K | ] | $ a3k I 300
S q ) [
- + - + -
:j:c7 :J:C|o
| 130 | | 150 I ]
- 2R39 > + ~ SR50 2 M =~ ZRel
310K 3w | | 3ok b 3t4 2ok L
R34 SF45 SRS6 ; 3600
3180 - + 2180 - + 3180 -
R36< S Ra4 R47S SRSS R56 <
39003 I | 2 3900 39003 l | S 3900 39603 |
N N S RE3
l | l | $ 470¢
- CRI2 Ra3 ¢ * - CRI3 RS4 ¢ * -
| aTk $ | I a7k $ I |
] Ly g ] L g ]
R 1248 8CD +2a8dcs T Z12488¢D Teassce T 12485

SR3s** 2 RagX* ¥ SRST* *
2 100k 3 100K 3 ook
9 - -~ .= 13 - - - 14
>ourpu1 BCD OUTPUT 8CD OUTPUT
B COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY ¢ o

Figure 7-10. A10-A14 De



Section VII
Figure 7-10

1248 BCD ( 05212 - 6002) SERIES 4(5 OPTION 02
1248 BCD ( 05212 ~ 6003) SERIES 415 OPTION 03

IGITAL INDICATOR
06 02 04 m|oo )
7 2 10 3
—An—e A AN AN
R2G R2H R2J R2K .
270k 270K 270K 270K |
TN A W A T TN AT T T WA T
2 vie ) VIH 2\ v 2 ViK [
3/ C 2/ C 3/ C m\z/C
| REFERENCE DESIGNATIONS WITHIN THIS
N W ASSEMBLY ARE ABBREVIATED. ADD
NN vin ™ vip | ASSEMBLY DESIGNATION AS PREFIX TO
$)s m(3)5 | FORM COMPLETE DESIGNATION
| )
N
m\3 A |
° |
VI PHOTO CONDUCTOR PLATE y \
1
SR8 Ds3B DS4A SR9 ngB
3390k gm NE-8I NE-8 3390K gm NE-8I
1 B (vinkm (vis) 1 [
S Tary o D 4
b r b Ci3
CR6 CR7 CR8 0.1uF :
VAR
ZRI7
285 38 $56k R62 R64
1 B [ 7500 43K
SR48 SREZ S R59
> > >
37500 37500 $ 7500 CRI14
INARY C _ < ,—— BINARY D - % 10 g:ﬁerAULi‘
TO NEXT
* ocA
Cooe L L1 | [T a3 98 e Lol |
1850-0062 — oqq.L o oI grs3 +830-0062 1850-0062 _ ool
' »43K]‘no 200 743K ! n | $ 43K I 200
b
- A + -
*cio
I 150 I
= 2R50 S + ~ ZR6l
I 310K SN | 210k C LI
:: R45 ::.?8506 > 3600 \
> >
1% jars 7 t $rss 1 RS5BS | '
39003 | | 23960 39003 |
T N S RE3
l | $ 4700
= CRI3 R54 2 + N
| a7k 3 | l
L 1
— —— - —— +— _————
— -12486CD +12488BCD _T -1248BCD !
S Rag* ¥ SR57T* ¥
$ 100K 2 100K
3 - -~ - 1 - -
05245 ~-D—~53
€D OUTPUT BCD OUTPUT
c D

Figure 7-10. A10-Al4 Decimal Counter (05212-6002, 6003)
Option 02, 03
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Figure 7-11
Al15, A16 5 MHz DECIMAL COUNTER (05232-6010)
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Dt B

e

Model 5245L

2.

NOTES
: REFERENCE
UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS DESIGNATIONS
CAPACITANCE IN PICOFARADS
FILLED SQUARE (Ill) INDICATES CONDUCTING AI5 (Al6)
ELEMENT FOR DECIMAL "0" {(BCD "0000"); )
FOR DSI-DS4, SECTION "A" LIGHTS ON "I" c -7
SECTION "B" LIGHTS ON "0". CRI-2I
DSI-6
QI1-8
R |-65
Vi
DELETED:
DS5
R3-5

PHYSICAL LAYOUT

(PLATE 040-3)
TRUTH TABLE

02349-1

A. CONNECTION TO B. LAMP PHOTOCELL
MATRI
4 LINE CODE | RELEVANT STAGES R2, vi X
DIGIT (0=—,1=4) BINARY ORN VT DS4A
Vi 9 VIG
D B|A re ] O\ Y A SR S PN
¢ picls BLU e Y pses
o [oJofolo]wnprs J—— BLK L vie ]
| O] O0[O0] 1 |OMR el i RED Y  Ds2B
2 [ojo[1[o]Fns [ — rcosaon TR
3 JoJof[r[r]Br rna— ev e I
v
4 1o 1] 1]0] KT jmstess  ju— WHT ANCHOR yis  DS3A
5 ol 1 [t [ 1 [JaT | —) vio - (NC) TR
6 [ [ 1 [o]0[6PS| | BRN Jio__ DS38_ |
7 [l Jo] 1 [cMR el — YEL vis  DsIA
s et ERCTS
VI
COMMON
(GRN)
WAVEFORMS
al coLLEctoR —»[o |1 [2]3[4]ls5[el7[8]lof0
N S
INPUT TO Q3-Q4 —>h_1 K+ K N 8V
1 ) 1 1 1 ] 1 | ]
Q3 COLLECTOR —» [ | Lk [ l
I I
INPUT TO 05,06,Q7— K1 i | i i k_sv
i 1 ) [ ]
Q5 COLLECTOR —»[ | | 1 [~
1 ] [}
INPUT TO Q8 — : ' h_ av
1
[l ! ! [} | i [} ] ] [}
Q7 COLLECTOR — [ | 1 1 | ]
OUTPUT AT PIN4 I T 1
(AFTER CLIPPING 8 —> N T A
DIFFERENTIATING) bt R :
]
Q8 COLLECTOR — — : oo —
FEEDBACK TO Q3-Q6 —% —— N S N S S -
AND OUTPUT AT PINS 1 | | 1 ' ' i | i
05245-D-5I1




7

Al5_Al6 5MHz DECIMA

+170V 4! A
FROM A6(I2) | RI
\ 47K
09 ?3 o7 (o] [o]:
4 T 6 13 5
R2A R28 R2C R2D R2E
| 270K 270K 270K 270K 270K
+20V—
FROM A6(8) 1 ot ——cd———~—F———x
| v20v Nt W s: W 1 W A
| S ) Via $ ) vis $ ) vic $ ) viD s
! I D C D b I
| W 1 Y%
3 ) viL 3 ) vim
| B B
| \\ T
S VIR
1 I A
! - —_ - ___
- 130v—
FROM A6 (15) DSIB DSIA DS2B
NE-8I W 3RS NE-81 NE-8I 3t
(VIK, S) $390K (VIJ,R) (VIM, P) $ 390K
» . » «
[ ]
TRANSFER_S'
INPUT T
FROM A3SIE -15v -Isv -5V
(R-81/2) | L L
RIS < SRIO RI| < SRI9 R20 & SRI2
1800% TCR' 56K 56KS CRZT $1800 22003 Tcm $56K
,—— BINARY A —— —— BINARY B——
I
I S >
Ci $R26 <R27.LC2 JLc3 SRr28  3R29
7 36k 36k Fi7 Fa7 i:IGK SieK T
" g Q2 L
1853 -0034 1853-0034 1853-0034 18
| -/
]
SR34 R35 <$R36 R37 SR38 SR39 CII $R40 SR4l
R % ::‘23{%0::'00 ACRS 3900 2reK Acrio 33300 2370 YCRI 355 30003 3500MCRI2 3 gk MCRI3
]
] +20V +20V +20V +20V +
2RSS <LR56 cla cisl $ms? 2RS8 2R59 AL cie greo
Siooo MCR20L3600 39 39 T 3$3600ACR2IZ 500 | 3i00K Tse S100
1
|
RESET 12
INPUT
FROM A23 (8) -— -- - - - = - = - - -——
BCD OUTPUT A AI5 INPUT  AI6 INPUT
TO JII FROM
Al5 (5) AI6 (I0)

AI7(4)
COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY Al6 (3) (AI16 NC) (AI5 NC)



AlS Al6 5MHz DECIMAL COUNTER ASSEMBLY (05232-6010)

1,  Ds6
o7 ! 0s e 02 6 m9° os 4 )
6 13 5 12 7 3 9 10
R XSS ROE NSF 219 R2N NEY
270K 270K 270K 270K 270K 270K Rex
- W /] W 7 W W 4 W 3 % W A+
3/ Vic $ ) vip $ ) vie $ ) VIF $ ) vie m $ ) vin $ )iy $ ) vik |
D D D C C C A A I
Nz W 4 W 4 WA |
3 ) vim ) vin ACTA $ ) via
B B D |
W 2 ) s W G: vIT |
2 ) vis 3
. A C |
— L \PHOTO CONDUCTOR PLATE |
DS28 DS2A DS 38 | DS3A DS4B
NE -8! B S R7 NE-8i NE-81 n e R8 NE -8| NE-8I n <R9
(VIM, P) $390K (VIL,N) V1D, Q) $390K (VIA,C,E) (VIB, F,H) $ 390K
» . " i o
-15V -I15v -15v -15v -15v
R20 $ SRI2 $RI3 Lra R22 & SRI4 RIS & S$R23 R24 § SRI6
ZZOOT TCRZ’ $s6k $56K TCR“ T 2700 27005 MRS $5ex 56K$ CRGT $2700 27005 4 CR7 256
,—— BINARY B—— ,——BINARY D —— ,——BINARY C-
| ! \ ! | .
Lc3 3Sres Sr29 Lca | c5 $R30 $R31 |C6 7 3$R32 SR
a7 36k 316K T4t a7 i;IGK 16K a7 X0 36k 316
L E Q4 B s Q6 X4
1853-0034 |353-0034p ( 1853-0034 1853-0034 < 1853-0034
B SR39 Cll <R40 qLR4| SR42 L Ci2 Sra3 SR4a4 SRA5 2R46 <SR4T 3 CIS* R49 QRS0 <SRS5| R
o YRl 2100 320003 3900 CRIZZ g MMCRIB 23500 CRi4 | T2 SRA3 SRI Wcris ST MCRI ST 33000 ORI pagd 27 POR® 23000318k $iooo i
100K
+20V +20V +20V +20V +20V +20V
_ +20V —
{ L
SR6l  SR62 R63 R64
$27 $100K 12K 3000 %‘g#
-I5v -15V
|7 R - . ] - - - 13 - =T
)INPUT  AI6 INPUT BCD OUTPUT B BCD OUTPUT D
ROM FROM TO JII TO Jii FR
6 (10) Al7(4) AlS (6) AIS (31)
&€ NC) (AI5 NC) Al6 (4) AI§ (29)
Figure 7-11. Alb



Section VII
Figure 7-11

MBLY (05232-6010)

7 3 9 10 I
R3S R2N R3Y
R2K
270K 270K 270K 270K
REFERENCE DESIGNATIONS WITHIN THIS
T et T —————"‘———j ASSEMBLY ARE ABBREVIATED. ADD
\\ 1 \ T N\ T N\ 1 ASSEMBLY DESIGNATION AS PREFIX TO
1F $ ) viG B $ ) VIH s ) vid $ ) ViIK | FORM COMPLETE DESIGNATION
C C C A A | '
W\ 7+ W\ |
n $ ) v $ ) via
B D |
\ At N\ T |
< S
N $ /Vis s /vt
A c |
—— e e __ __ VI PHOTO CONDUCTOR PLATE |
1
DS38 DS3A DS48 DS 4A
NE-8! m sRte NE -8| NE-8| m 3R NE - 8|
(ViD,Q) 390K (VIA,C,E) (VIB,F,H) $390K (VIG,T)
B @ W k€ a
|
-I5v -5V -5V -5V |
R22 L SRI4 RI5 ¢ $R23 R24 < SRI6 m'uL SR25
27003 TCRS $s6k 56K3 CRGT $2700 27003 Tc‘" $56K 5sK::°RB¥ 22700
BINARY D
— —_— /——BINARY C—— (I
AlS TO
Al4 (7)
Cs $R30 4R3I |ce c7 2 <QR33 | ¢ A
L S p J R3; | c8
=47 $i6K SI6K 47 o 36Kk Siek Far | A
| S Q6 B or Q8
%msa—oou 1853-0034? mesa-oou |353-0034m
|
!
-Cl2 SR43 SR44 SR45 SR46  SR47 s | CI3* R49 SR30 $RSI gR52 SRS3 SR54
“s6 S0 Sa70 ORI bssooTCR's Sk 35900 MRCRI7 .2 37 Acrie 2333, SRR 2T, iino $3900MCRI9 2100k
100K
+20V +20V +20V +20V +20V |
— e |
+20V
2 R63 R64 . 7 R65
K 12K 3000 %'s :Jrl‘ 39K
-15V 1
: -8V |
14 ! 13 08245-D-50
fs BCD OUTPUT D ~15v BCD OUTPUT C
TO JII FROM A7(i3) TO Jil
AI5 (31) Al15(30)
Al6 (29) Al6 (28)

Figure 7-11. Al5, A16 5 MHz Decimal Counter (05232-6010)
7-21






Figure 7-12

A15,A16 DECIMAL COUNTER (05232-6002,6003)
OPTION 02, O3

7-23/17-24



Model 5245L

NOTES
I. UNLESS OTHERWISE INDICATED : 6. THE 05232-6002 DCA'S ARE USED IN OPTION 02
RESISTANCE IN OHMS; INSTRUMENTS ("1" STATE POSITIVE BCO OUTPUT).
CAPACITANCE IN PICOFARADS THE 05232-6003 DCA'S ARE USED IN OPTION 03
2. REFERENCE DESIGNATIONS IN PARENTHESES INSTRUMENTS ("|" STATE NEGATIVE BCD OUTPUT).
- THIS SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLIES
INDICATE LIGHT DESTINATION FOR DSI-DS4.
LIGHT SOURCE 1S NOTED NEAR EACH VI SECTION ARE IDENTICAL WITH ONE EXCEPTION. THE OPTION 02
: DCA'S (05232-6002) HAVE RESISTORS MARKED WITH
3. FOR DS| - DS4, SECTION A LIGHTS ON "i"; DOUBLE ASTERISKS (% %) CONNECTED TO COLLECTORS
SECTION B LIGHTS ON "0" AS SHOWN BY — + — +— LINES. THE OPTION 03 DCA'S
(05232-6003) HAVE THESE RESISTORS CONNECTED
4, FILLED square () INDICATES CONDUCTING TO OPPOSITE COLLECTORS AS SHOWN BY — = —— —
ELEMENT FOR DECIMAL "0" (BCD "0000") LINES.
5. OUTPUT CODE:
OPTION 02: [=+I8V, 0= -8V
OPTION 03: I=-8V, 0= +I8V
REFERENCE TRUTH TABLE
DESIGNATIONS RELEVANT STAGES
4 LINE
AlS, A6 DIGIT CODE vi BINARY
pfclea pfclea
cCi-15 o [olo]o]o]kerT
CRI — 26 | o[o]of I [FmoT
DS!— 6 2 |o]o] 1| O]HNRT
Q-8 3 oo 1 [ ]emar
s:—sa 2 0] 1]0]o0|JPRT
5 o] 1 |o] 1 [oLar
6 o[ 1] 1] of6NRT
OMITTED: DS5 7 o[ [ JcLar
R3-5 8 | 1]0]0]|0] BS | —
9 I [o[o] 1 [ AS | —
WAVEFORMS
Ql COLLECTOR —[ol[Z13]a]s5[e|7]8] o]0
1 ] ] 1 H [} ] ]
1 i ! !
INPUT TO Q3-Q4 — K N N N
| H 1 i | |
Q3 COLLECTOR — | 1
INPUT TO Q5-Q6 —* | ] !
]
! ! | 1
Q5 COLLECTOR — | v ol i
| ! H
INPUT TO Q7 —_— ! i
FEEDAHEAD FROM !
QI COLLECTOR TO —* N L ;
Q8 BASE | ! ro
1 i
COLLECTOR Q7 : T !
OUTRUT AND BIAS =1 1 | | L
TO DIODE IN Q3-Q4 A o
INPUT CIRCUIT A [
05245-D-54

02349-1



+|70V

-130v

TRANSFER
INPUT

=15V

SIGNAL
INPUT

NC

+20V

RESET
INPUT

Al5,Al6 DECIMAL |

4
RI
a7k
( 09 o8 7 05 03
| 4 5 3 B i
! R2A R28 R2C R20 R2E
270K 270K 270K 270K 270K
-r————-——-———_——t—_—_-—_- -t - - — = - —— — — |-
+eov | W 3 via W 3\ viB W 2 vic W 2 viD W 3
S A S A b3 B b3 § S
} I \\ 4: viL
<
| | >/ C
| Ny TN vis \\ 3 via
l :’ D :» A
! |
|
e o o e e e ————— e
)
DSlA 2R6 DSIB DS2A SR7 0S28
NE- 8! $3%0k gg NE-8! NE-8I $390k gy NE-8I
(VI1A,Q) (ViB,R) {VIC,E,N) (VID,F,P)
)€ € s «:
'
. §
5 CRI CR2 CR3 CR4
<RIO <RIl <RI2 <RI3
$56K $56K $56K $56K
15
2RIS SR25 2R29 2R35
31800 BINARY A 31800 i.IBOO BINARY B 31800
| )
! 1 ' ' ‘
] Ql Q2 ] ! ) T Q3 Q4 I )
cel reod 1853 - 0009 1853-0009 ' Looe | cs c7 Lrso l1853-0009 1853-0009 | Loxs | co
27T 12k + S12Kk T30 27 ikt T Sizk T 24
. (ET T . T
T i:%@ > =1 2
R2i$ l SR27 R31$ l | SR37
| 1800$ + = 31800 18003 + - 31800
! | | |
CR
c3 cg + - 15 + -
CRI4
8 4 | | | |
1\ | v l N
SRI8 + R22 $R23 - R28% SR32 JR33 -
$910 SI6K $120 43008 + S« 2120
7l g I | |
¢l + - -
1 30 I | +
W | I
T - ! :
+20v ‘-——+—+—0—--—-—J l——+—+—4-———--——J
+1248BCD -1248BCD +1248BCD ~1248BCD
12
CRIE
|
| ) Sl SR34%* ¥
3100K 2100K
l_ - -- — - - - --— -

BCD OUTPUT
A

BCD OUTPUT
B
COPYRIGHT 1965 BY HEWLET



48BCD (05232 S 504
AI5,AI6_DECIMAL COUNTER ASSEMBLY _-154380D (08535-6005) SERIES 504 OPTION 03

DS6 DIGITAL INDICATOR

4 05 ———® Ol 06 02 4 |, )
. ) 3 7 12 10 3
R20 R2F 26 R2H R2J R2K
270K 270K 270K 270K 270K 270K
Y U Y R S U 2 VR ) U S
vIC < vID 2\ VIF 2 vi6 <\ VIH 2\ viu S viK |
B 3/ B 3/ B 3/ ¢ 3/ ¢C 3/ ¢ m\;/C
| REFEF
W ASSE!
W S\ viL ) VimM W $) VIN s) Ve | :325'
-~ <
3/ C 3/ C r/ B m\3 B |
N I
\\ t \ 3 VIR
b3 . 3 A I
\\ B wr |
Wm\3/ D |
VI PHOTO CONDUCTOR PLATE 3
o g 03 S R - 2.
3390k gm NE-8I -8l > 390K - - 2 390K -
) 3 W (vio.f.p) (VIG,4,L) 3 B (Vin, kM (vis) ) B vn
I e L ek oW ) @
b [ 3
CR3 CR4 CRS CR6 CR7 CRS
2R3 3 R14 SRIS 2RIG SRI7
356K 256k 356k 356K 356k
3R35 2R39 SR44 SR48 3R55
—BINARY B 31800 21800 BINARY €\ 21800 21800 ——BINARY D 21800
Q4 | —.. | Q5 6 | | o7 s |
1853-0009 | Spag cll $Rao ,'853-0009 1853-0009 | Yeas L cl4 SRag ,1853-0009 1853 -0009 | Lrsr
Si2K 312K m : 3i2K T60 60 3I2K - 2330
B e | | || ]
=9 N i = :‘.‘:g? ¥ —
l | | L l | SR58
SR37 < SR47  SRSO 25100
- 3800 $ + - $1800 3150 + -
| W l l | SR54 I
Tcazl CR26 21000
- + - + -
r _ | | - | i |
! R33 - >R 4| SR42 - 2R46 + SRSI SR52 — 2RS6
2120 | ‘l' Siex 2100 | 2800 | 213K 200 | 31800
| i | T |
7 | = + -
*
— + .—-—-—] |——+—+—0———————-' LL +—-<—-————I
48BCD ~1248BCD +12488CD ~12488CD +12488CD ~1248BCD
<LR34* * SRA3 ¥ ¥ SR53 * %
$100K S100K 100K
('\'" S -~ - 13 - - - 14 - -
BCD OUTPUT BCD OUTPUT BCD OUTPUT
B c D

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

Figure 7-12. Al5,



Section VII
Figure 7-12

, +1248BCD (05232-6002) SERIES 504 OPTION 02
—1248BCD (05232_—6203) SERIES 504 OPTION 03

 DIGITAL INDICATOR

06 Q2 4 moe )

7 12 10 3
R2G R2H R2J R2K |
270K 270k 270K 270K |
W K. WA TN AT T TN AS T
2\ viI6 2\ VIH 2\ v ) VIK |
3/ C 3/ C >/ C B\:/C
| REFERENCE DESIGNATIONS WITHIN THIS
Y W ASSEMBLY ARE ABBREVIATED. ADD
2 VIN O\ vie | ASSEMBLY DESIGNATION AS PREFIX TO
$ ) s FORM COMPLETE DESIGNATION
> B m\3 B I OMPL S [o]
| !
A N vir
B3 a |
> I
vt |
° |
VI PHOTO CONDUCTOR PLATE 3 X
|
2R8 DS38 DS4A 2R9 DS4B
2 390K [ NE - 81| NE-8I| $ 390K [} NE-8|
{VIH,K,M) (vis) (VIT)
S oW ) €
b [ 4
S CR6 CR?7 CR8 !
[
3 RIS 3RIE SRI7
256K S8 $56k
3160 300 31800
— BINARY C— ? 3 ,— BINARY D—— b SIGNAL
10 ouTPuT
TO NEXT
' DCA
)——\L \r—1 Q7 Q8
2ras Lciz Cl4 SRa9 *I853-0009 1853 -0009 | Lrs7 !
SI2K T 60 60 SI2K m 33300
T T | | 1
Les |
-f‘w ¥ =
SR58 cIs
SRAT  SRSO l I 35100 180
31800 3150 + -
I SR54 I |
CR26 $1000 |
+ -
I I
>R46 + <RSI 2R52 — <R56
31800 l SI13K $loo | 21800
| [
| .
H n ]
—+—0———-—l l——+ +—0—-—-—I
CD ~1248BCD +12488CD -1248BCD
2R43 ¥ ¥ SR53 ¥ ¥
$100K $I100K
-—— -— - -—— [— - - 05245-D-55
( 13 14
BCD OUTPUT BCD OUTPUT
c D

Figure 7-12. A15, A16 Decimal Counter (05232-6002, 6003)
Option 02, 03

7-23/7-24




Figure 7-13
A17 DECIMAL COUNTER
7-25/17-26






NOTES

I. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

2. FILLED SQUARE (M) INDICATES
CONDUCTING TRANSISTOR
FOLLOWING RESET (BCD=0000)

REFERENCE
DESIGNATIONS
NO PREFIX
PREFIX Al7
ClI-13,15 Cl-29
CRI-20
LI-9
Q=13
R8 RI-62

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

o = - T T
—» OV
Icw
0.IuFl R60
| 9l
_I_ L 4 2 VWV -6V
= L_|HT '%Gcl)
c25 —1v
OILF Y I >
c26
T Towr
| . ov
!
-5V 9
FROM L 2 & -5V
AT(3) l f
cI3 ca7 CR20
]E')JUF OIUF —l1av
-1V R62
) R 5
! T
) -1y
-8V
c2 (COND AT GATE A RI (CONZD4A; BG?;;E a
\3,5,7, 510 14,6,8,
INPUT |
ROM 13 1000
e —17 -
o
&Aﬂ?) ' }_CRZ cnsi o
(]
| —sv——4 +—— -6V &
R2 R9 ~
4700 4700
o 3
Ll L3
47 .47
| 7<C3 | ! C7
A $R3 RIO S 150
$ 200 2003
9 4
(]
© | Q2 o
< C4 3R4 2N709 RIS €6 =
< 22 A 12003 22T -
. CR4 ] :/
I |\
| —e—ei¢ —p-o—
RS R6 CRe RI2
330 2000 330
b
L2 CR3 -15V _L_‘ -15V cn7¥ La
1.0 c5 <R7 1.0
’[270 $33
3
|
| -14v-lav -5V —14V -14V
N\— FLIP-FLOP A —/
v SRI14
Si0K
SRI3
o MER <5000
1000
A2SIA 14 J( &
(R-3 1/2) AT
OlUF—t — — - - - -
L 120 TIEPOINT 15
DCA RESET BC[%OO;Jl‘I'eI?IUJ A 05245-0~11ABC

PULSE FROM
A23 (8)



Al7 DECIMAL COUNTER ASSEMBLY (5245a-65cC) _
-15v
QIO
2N2455
EMIT FOL
\p 2,4,6,8,0
Q12 -6V
2N709
couoeé% ET 8) RS7
{ v 2 750
\e 2,4,6,8,0
Qll -6V > Y
2N709
GATE B R56
(CONDUCTS AT 6,0) 750
L\24.680 1 T2
— 390
3R54
$560
=1V
C‘
 GATE A ~ -
;.a,o)] l
w: <
(5 S B
—¢ 4700 o _ _
" ) v 14V
Q.
[}
< Y ° -1V
L3 0 ~ ’__—4
47 * SRI§ o $R20 iz
z $330 ‘—\ $240 22 ¢
T~ I
P4
g%‘: 150 ?7
1
—e 4
' [} Q3 Q4 |
Rl g c6 5 c8 SRI7  2N709 2N709  R2l g CIO CI3
200¢ 22:|~ " ° "I:IS 21800 " g 5 18003 ss:ls @ /I:eo
< \’ ?:9 p </
CRé RI2 RIS RIS CRIO R23 R32
330 2200 CR8 2700 CRII 2200 3000
V. Ry 34 —14v-1av -15v p -15V -14v-14v —18
1.0 C9 QRI9
«-[680 25l
4
-4V -14v -5V _
N\——FLIP-FLOP B—
$R25
210K o
& < R38
285830 $2000
. 5 BCD OUTPUT A 3
D TO AI8 (I5) R
05245-D - 11ABC BCD OUTPUT B 200

TO AI8(13)



(5245A-65C)

Qi3 -6V
gtron
R59
(CONDUCTS AT 4) RSO
— ——
3
CRIB
3 y
S R58
B > 430 _L
;P c23 ,’\gsz
390 iy
.\
-1 —1v
L6 L7
a7 a7
SR29 SR34
R26 R27 < <
220 100 {240 >240 glg
—1av 3¢
1AY
< —1v
) o -1V " L
[ 5 & $Ras
cl2 < R35¢ CI5 - R4l 1
22 3 vooof 22 s 3303 L AT
1 I - 1L
) LY A3
} e
CRI3 8
L
P ] [
_[013 [ tR3e :I_me | & o8
: b4 clg $Raz 2N709 2N709  R46S C20 l
o 60 ¢8 $820 TN60 15 $1800 ¢ ¢ 18003 15
o ] 1) R
P { (W 14
CRI5
R23 R32 SR37 R40 R43 R48
2200 30005 $3000 470 2200 470
1-14v —18v l * —15v Ls -5V ﬁ' -I5vV Lo
cl4 SR Cl9 SR44 33
Cl4 $R33 33 /-[270 $si
LJ' 4
~15V -14v ~15v -1av
— FLIP-FLOP D — —FLIP-FLOP ¢ —
SR39 L RS0
;» 10K q < 10K
<R38 SR49
::2000 ::2000
NC
-— P — - - [— PR — —
N 8D OuTPUT < o 3 I '8 TIEPOINT !
! &1z P BCD OUTPUT C
200 OIUF -L_{: TO Al8(14)

= A5SIA(F-8)



Qi3 -6V
2N709 1
GATE C
(CONDUCTS AT 4) B,gg [
— ——b/\;
%4 !
CRI8
~ g
CRI9 :
AR
o C24
] T 3%
=1V
‘\
REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED., ADD
ASSEMBLY DESIGNATION AS PREFiX TO
FORM COMPLETE DESIGNATION
|
|
—_— -15v
< -1V
Q —1v "
o o 3 OUTPUT
L | = 3533 - "TO
~ 412 Y NEG TRANSITION 4 AI6(8)
pr 3303 AT O
b i 7 . Qs !
L 1< 1850~ |
cal 0i58
82 RS2 AMPL
510
] r
| Q7 l o ov
Cls gR42  2N709 R46S C20
’[ns 21800 18003 15 T
[«]
 CRM p |
|
R40 R43 CRIS spRas
470 2200 470
]
Le e | Cl9 SR44 o %93
3.3 270 $5! '
L—o
1
-4V ~15v ~1av |
\—FLIP-FLOP ¢ —
SRS50
> 10K
SR49
$2000
—— - —_—-— - - - —I
]
]
BC?OOLATBPHI) ¢ 05245-D-12ABCD

Figure 7-13.

Section VII
Figure 7-13

A17 Decimal Counter
7-25/7-26



Figure 7-14
A18 READOUT (5245L-4B)
7-27






Al8 READOUT_ASSY (5245.-4B) SERIES 335 (NOTE I)

RI
47K
+170V — e 4 170V +iTov ]
FROM A6 (12) e
+20v—2L 20v ( °
+
LA e B 09 03 07 01 08 02
7 R2A R2B R2C R2D R2E R2F R2G
ZISV ——1— -5V +20V——AAA—4¢ +20V—AA—8 + 20V—AMA— +20V—AA— +20V—AAA—4 +20V—AM—4 +20V—AW
FROM A7(13) 270K 270K 270K 270K 270K 270K 270
~130V——e 130V —_—t - -y |
FROM A6 9 y S 3 >
(18) | G;x via b IVML NG 19‘&0 SAVIE 29‘@ |
| 3/ D 1/ C 3/ D 3/ D 3/ D C
>
| MG L SA)VIN
l B B
| Ve8S
| V!
I | 7
| - - - - S - a0
-1308
DS3B
NE-8I
— (VID,Q)
D
CR5
5
TRANSFER
I?RP(;JJ ! S RIO SRIl SRI2 S RI3 S RI4
I I > ‘P ‘i ‘P ‘P
A3SIE(R-8 ) > 56K 356K 356K 356K $56K
+20V +20V +20V +20V +20V

>
>
>

Q2
1854-0003

Q4 s
1854~
854-0003 1854 -0003

I. REFERENCE DESIGNATIONS WITHIN READ-
OUT ASSEMBLY ARE
FORM COMPLETE REFERENCE DESIGNATION,
ADD ASSEMBLY DESIGNATION AI8 AS PREFIX
TO INDICATED DESIGNATION.

2. UNLESS OTHERWISE INDICATED:

RESISTANC

CAPACITANCE

E IN OHMS;

INCOMPLETE; TO

IN PICOFARADS

SECTION.

3. REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI-DS4;
LIGHT SOURCE IS NOTED NEAR EACH VI

4 FILLED sQUARE (l) INDICATES CONDUCTING
ELEMENT FOR DECIMAL "0" (BCD" 0000").

-1sv -15v -I15v
AMPLIFIER A AMPLIFIER B
R30
! 9ol
I
-15V -I15v
S R25 S R33
$100K $100K
12 - -8 13 - 9 d -
INPUT BCD INPUT B BCO INPUTD
A OUTPUT  FROM AIT(5) OUTPUT  FROM AI7(3)
FROM A17(15) A
NOTES TO JII(1) TO JI1(2)

COPYRIGHT 1965 BY Mt



—4B) SERIES 335 (NOTE I)

RI
47K
v DS6 (DIGITAL INDICATOR) '
* [ ] ] |
Qo8 02 Q6 Qo0 Os Ogq
2E R2F R2G R2H R2J
+20V—A—8 +20V—AM—9 + 20V—AM—4 +20V—AAN—$ R2K
7OK 270K 270K 270K 270K 270K
A N A - b2°__-'__*|
> > >
G:x VIE SNVIF $vie ;Qw_n N VK
D c C C A '
' ] b
SA)VIN vip SA)VIQ |
B 8 D
- [ ] |
< 1 >
>\ V_S :@VW |
UCTOR PLATE A C |
— - 1 bte——
-130v —Bov—y o
1 DS3B s3A 0548 DS4A
-8l NE-8| £-8 NE-8I 390K Ne-g)
N} — (vID,Q) AC,E) _{VIB,F H) (VIG,T)
148 Dup D c
; CR7 CRS8 |
i - ad
RI3 S RI4 S RIS 2 RI6 SRI7
Sex 256K $56K $56K $56K
! +20V +20v +20V +20v
~ 35 R40
; 7500 7500
J
3524 Qs oo Y o7 I854'?%003 :
-0003 150K 1854-00 -
1854 -0003 03 1854-0003
q
R37
51K &
~15v
AMPLIFIER D AMPLIFIER C |
* ‘ |
R38 R46
9l ot
-15v -5V
< R33 < R4l < R49
$100K $100K $ 100K
9] 151~ Ty 14 == T
BCD INPUTD BCD INPUTC BCD
ITBPUT FROM AI7(3) OUTPUT  FROM AIT (1) 0U1(':PUT
Ji(2) TO JHI{27) TO Jil (26)

COPYRIGHT 1965

8Y HEWLETT.PACKARD COMPANY

(AFTER CLIPPING &
DIFFERENTIATING)

Q8 COLLECTOR

AND OUTPUT AT PINS

FEEDBACK TO Q3-Q6 —

WAVEFORMS
@) cotectoR  —»[o i [2|3[4] 5]
] ] [} 1 1 ]
] ] 1 1 ' |
INPUT TO 03-04 —bh_1 K+ K |
] 1 | 1 [} '
]
@3 coLector  —»[ | |1 ki [
[] [
INPUT TO 05,06,a7— K i N
1
| | ] '
Q5 COLLECTOR — | ! r E
]
INPUT TO Q8 —-»IL : N -
] i | 1 '
Q7 COLLECTOR —» o L
OUTPUT AT PIN4 ' !
!
1
1
]
1
]
1

— L
1
[}
i

PHYSICAL LAYOUT

A. CONNECTION TO 8.LAMP P
R2, VI MAT
~TIE ¢ | vie

POINT - |~y

(o} VIF
_via_

L Rz a5 VIP

coMMON B [_Y™

B viL

VIN
e
o | ¥

FANCHOR 5 | vio

(NC) B

ALV

Vi e viK

common A |®

(GRN)

4 LINE CODE RELEVANT STA

oieiT | (0==.1=+) [ " T AMPLIFI
op[cl[B]A olc]es
0 |oJ]o]O0]|O[HPS[ jummimm
! JoJoJo[ 1 [OMR jume{ |um
2 [o]/]o] 1 [O[FNS| |eme
3 oo 1|1 ]BLR [——
4 (o[ 11 ]o] xoT et
s ol [ ] 1] yor i
6 [1]1]ofo]|6ps| e
7 [T Jo[ v [ cMR jml  m
8 [ 1]t t]o[ENS o m
O [T 11 TALR el |mm

05245 -0 - 27ABC

REFERENCE DESIGNATIONS

CRI-8
DSI - 6
Q- 8
RI - 49
Vi
OMITTED:
DS5

R3-5,23,31,39,47



e WAVEFORMS
| ol cottector  —»[o |1 [z 3] e|s]e7z]s]s]o
. T V i | 1 | I
1 q 1 1 1 1 3 ]
04 ) INPUT T @3-a4 —dh 11K -L : K ;
— ] 1) ) 1 1 1 [ ]
. Q3 COLLECTOR —»[ | i —J_E i
g [l
INPUT TO 05,06,7—> k11! i I\
w—e b : ) i
N ' a5 coLLEcTOR  —» [ | | ! |
LAY | INPUT TO Q8 —s NN e
| T 1 o
via | Q7 coLLecToR  —» [ | | P o
f1C | OUTPUT AT PIN 4 R ! I\
D (AFTER CLIPPING 8 — > M7 — =
| DIFFERENTIATING) ol - ‘
Vit | Q8 COLLECTOR —» T A —
¢ | FEEDBACK TO Q3-Q6 — — e
b AND OUTPUT AT PINS | | N

PHYSICAL LAYOUT

A. CONNECTION TO

B.LAMP PHOTOCELL

+ 20V

43 R48
00 7500

Q8
1854-0003

Ras $
SiK ¢

-1Sv

MPLIFIER C

< R4S
<
2 100K

Tid
BCD
ouTPUT

c

TO Ji1(26)

R2, VI MATRIX
c | vic DseA
T | W oses
5 | Vi obszs |
8 | Vv psaa
o | V¥ Dbs3a
5 | Vo Dbs3s
A | VR osia
A |V osie |

4 LINE CODE | _RELEVANT STAGES
pioiT| (0==.1=+) [ T AMPLIFIER
o[c[BTA olcle]a
0O [o]jo]o[0O]HPS e ———
I [o]o[ o] 1 [OMR el  |eseeney
2 |ojo| 1 [o]FNs ——
3 Jjololi[1 [BLR| |——
4 Toj1[1[o] koT i  jme
s [ojt[1[1]var ||
6 [1]1]olo[eps| |
7 |11 o[ 1] cmR I——
8 [ 111 [o] ENs el s
9 [ 1] v 1] 1]ALR [—

05245-D - 27ABC

REFERENCE DESIGNATIONS

CRI- 8
DSI - 6
Qi - 8
RI - 49
Vi
OMITTED:
0S5

R3-5,23,31,39,47

Section VII
Figure 7-14

Figure 7-14. A18 Readout

7-27

Model 5245L

02349-1

05245-A-44






Figure 7-15
A18 READOUT (05245-6001) OPTION 02
7-29



«~r

Model 5245L

RESISTANCE IN OHMS;

NOTES
1. UNLESS OTHERWISE INDICATED :

CAPACITANCE IN PICOFARADS
2. REFERENCE DESIGNATIONS IN PARENTHESES

INDICATE LIGHT DESTINATION FOR DSI-DS4.

LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

3. FOR DSI - DS4, SECTION, A LIGHTS ON "I";
)

SECTION B LIGHTS ON

4, FILLED SQUARE ( [l) INDICATES CONDUCTING

ELEMENT FOR DECIMAL "0" {BCD "0000")
5. OUTPUT CODE:

OUTPUT AND BIAS

TO DIODE IN Q3-Q4

OPTION 02: |= +I8V, O= —8V
TRUTH TABLE
REFERENCE DESIGNATIONS 4 LINE CODE | RELEVANT STAGES
DIGIT|0= =, I=+) BINARY
Al8 oJclelal V' [oTc]ela
c o [o]o[o]o[kerT
CRI — 25 I {olo]o[ I [Fmer
DSI — 6 2 |olo[ 1] olHNRT
Q I — 1l 3 Jofo[ 1|1 ]eEmar
" LT 7l 2 ol 1]o0]o0|JPRT
5 |o|1]o] 1 |bLar
6 |0 1|1 ]o]eNRT
pappm— 7 o] 1| ] [clar
CR9, 10, 1823 8 [1]0]0[O] BS puem —
DS5 S | 1[0 O| (| AS femmn —
R3 -5, 23, 31, 39, 47
50, 57 — 61, 63
DELETED:
R25, 33, 41, 49
WAVEFORMS
Q1 COLLECTOR —[ol! a|s5[e]z[s] o]0
1] 1 1 1 L}
i 1 H i !
INPUT TO @3-Q4 —= L IN N S G
] H ] ]
] I ! I
Q3 COLLECTOR — | [ i !
INPUT TO Q5-Q6 —» ; : i
1 : 1
Q5 COLLECTOR — ' o :
1 |
INPUT TO Q7 — 1
i
FEEDAHEAD FROM '
QI COLLECTOR TO —* A LI .
08 BASE : o
4 1
COLLECTOR Q7 . ! .
E
'
'

02349-1

INPUT CIRCUIT

05245-D-57



A8 READOUT ASSEMBLY +1248 BCD (05245-6001) SERIES 415 (OPTK

+I70V AV
FROM A6(I2) U DS6 (DIGITAL INDC
1 -t O
1 09 03 o7 o] 0os 02 Qs HOo
R2A R2B R2C R2D R2E R2F R2G R2H
+20V —MA—@ +20V —AM—@ +20V —AM—@ +20V —AM—@ +20V —AM—@ +20V —AM—@ +20V —AMA—@ + 20V —WA—@ +
270K 270K 270K 270K 270K 270K 270K 270K
— i U S
| ($A)Vvia GEX ViB CE)\ vic Gb‘ vID Gf)\ VIE GE)\ VIF G;)‘ vIG N
< = < < = < < = < <
| D 1/ C D D D c C -
6
+20v  —=l—s420v > > > >
FROM A6(8) | | SayViL -3 VLBM b3 VIBN b3 VLBP
-i5v  ——=-15v | n
FROM A7(13)
[ Sy VIR S, )V's
| 7 A VI PHOTO CONDUCTOR PLATE B\ A
e e e e e e e
-izov 4
FROM A6 (I5) S R6 S R7 <R8
0siB S DSI DS28B b DS2A DS3B < DS3A
! NE-81 W 330K Ne-sl NE-81 B 3390k NE-81 NE-8I M (390K NE-8)
1 VIK,S VIJ,R _ VIM, P VIL,N - Vi0,Q VIA,C,E
Ay, €«)r B €8 O «
TRANSFER
INPUT ¥ ¥ ¥
FROM
A3SIE(R-8%) RIO S SRII RI2 S SRI3 RI4 S SR
56K & $ 56K 56K 2 256K 56K & o5
| +20V +20V +20V +20v +20V " +20v
! SRI9 R24 g :&RZT R32 ;& SR35 R40 <
$7500 7500 9 27500 7500 $ $ 7500 7500 ¢
—¢ *— L ¢ o— —e *—
1
1
1
| Q3
1854 -0003 AV 1854 —0003 VWA
R20 [ ] ree |
INPUT 150K 150K
E ‘ r
FROM Ai7(15) Q2 Q4
> >
K 3 1854-0003 T2 1854-0003
RI8 R26
2000 -I5V 2000 15V Q5
1 1854 -0005 W\
-15V AMPLIFIER A -15v AMPLIFIER B rze |
1 ° ® 150K
R22 gao > ‘L
68 ]
w73 il
INPUT -15V h -5V 9
B 2 5300 -15
FROM AI7(5) 15v
AMPLIFIER D
INPUT 18 -15V
D T
FROMAI7(3) a 1 2R38
OIUFT $al
mgu‘r 14 -5V
FROM AI7(1)




+1248 BCD (05245-6001) SERIES 415 (OPTION 02)

DS6 (DIGITAL INDICATOR)

=

02 Os BOo Os 1
1
R2F R26 R2H R2J R2K
) +20V —AA—@ + 20V —AM—@ +20V —AA—@ +20V —ANA—@
270K 270K 270K 270K 270K COPYRIGHT 1965 BY HEWLETT-PACK/
—_—— 1 —— T ———_t— —— "t — — — 1 — —
> > > > >
G;)\ VIF s;)\ VIG b3 ViH G:X Vi G;)‘ VIK |
C C C A
m |
S$y)VIN :E)\ vip 39@ | |
B B D | |
Sy Vs :;)‘ vIT |
LATE - < E < c
| REFERENCE DESIGNATIONS WITHIN
- - - - ———— - READOUT ASSEMBLY ARE ABBRE-
- VIATED; TO FORM COMPLETE
0S38 3 bS3A bS48 SR bSaA DESIGNATION, ADD ASSEMBLY
< <
e, B o B AN NN RS AR S e
— . (vip,Q) (VIA,C,E) — + (VIB,F,H) (viG,T) +20v
18 Dp D Cp Qac
R6/
75¢
. RS6 420
120K
. RI4 S SRI5 RI6 S SRI7
C 56K & $ 56K 56K & 256K
+20V +20V +20V +20V
$R35 R40 S SR43 Rag & 1854-0003
$ 7500 7500 $ $ 7500 7500 $
L ¢ »~— ¢ . +20v
o R5| +20V %
¢ 47K R72 2
CRI! 27K
A\ R65
B » +20V 7500
'~ -
CRI2 RE2
B 47K R73
¢ e 33K
¢ AN
CRI3 +20V %
R53 Qlo
47K R74 1854 -
27K 0003
ld AAA
¢ — A\
B CRI4
+20v +20v +20v
ldl.
L RS54
47K 162 R64
CRIS 2;2 R77 47K 7500
&——AAA— 18K o
WA——P
! » +20V CR24
L
7003 bl CR6 R55
Q5 Q7 N
1854 ~0005 ‘F;‘g‘g - 1854 -0003 A . ¢ *— - |35?%oos
150K 150K CRI7
Q6 L Q8
R3TS 1854-0003 Ra%3 1854 -0003
R34 R42
2000 —i5v 2000 18V
AMPLIFIER D
-15v -15v AMPLIFIER C
c L <R38
OIUFT Sl ore
-5V -5V

Figure -1



COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

REFERENCE DESIGNATIONS WITHIN
READOUT ASSEMBLY ARE ABBRE-
VIATED; TO FORM COMPLETE

Section VII
Figure 7-15

DSaA DESIGNATION, ADD ASSEMBLY -~
DSas DESIGNATION AI8 AS PREFIX TO
INDICATED DESIGNATION
(VIG.T)‘C +20V
750K
s _BCD
AMV- > OUTPUT
R56 +20V E (
SRI7 120K , Toun
$56K 1
+20V " 9 _BCD
R48 & 1854-0003 [—> OUTPUT
7500 $ R68 F
- +20V 100K ToJI(2)
A
c R5I Q>
¢ 47K R72 +2ov
CRIN 27K
*— R65 |
B " +20V 7500 | 8ch
CRI2 AN 19, ouTPuT
a3% R73 RES 6
c Rz 100K TO JIH(28)
¢ &—A—
CRI3 +20V %
B e e
K 4 -
74 1854-0003
1 AAA |
¢ &— A\
B CRI4 1
_ +20V
+20v +20V
» 2?: 162 R64
RY7'
CRIS 273 R77 47K 7500 R70
L A 18K 100K T 8CD
VWA—O—Pt A OUTPUT
+20V CR24 H
i¢ To JiI(27)
51 crie R56 |
47K R
2;3 +20V |
¢ — Q9
n CRI7 1854-0003 R7I
15K
. Q8 v
< 1854 -0003
CR25
5.6V
15V
1
JFIER C 1
-15V
R46
9i
15V
— - - — - - R - - - 05245-D-25A8
Figure 7-15. A18 Readout (05245-6001) Option 02
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Figure 7-16
A18 READOUT (05245-6003) OPTION O3
7-31/7-32



AN

s T T T T

S Ty T T W -

Model 52451

NOTES

I. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI|-DS4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

3. FOR DSI - DS4, SECTION, A LIGHTS ON "I";
SECTION B LIGHTS ON "0

4. FILLED SQUARE ( lll) INDICATES CONDUCTING
ELEMENT FOR DECIMAL "0" (BCD "0000")

5. OUTPUT CODE:
OPTION 03: 1= -8V, 0= +I18V

TRUTH TABLE

REFERENCE
DESIGNATIONS 4 LINE CODE | RELEVANT STAGES
DIGITy (0= +, I= =) vi BINARY
Als pJcle|aA Dlc[B]A
c 3 o {o]o|o]o][«kerT
CRI- 19 I Toflololt [Fmar
gs : - |6| 2 |oJo] 1 [ o]HNRrT
R 1-71 3 [o]of[ 1] jEmar
v 4 [ol 1o olurrT
s o[ 1ol [oLar
OMITTED: 6 ol 1 ]it]oleNRT
SR 10 7 Jo] 1] 1] 1 |car
R3-5, 23, 3|, 39, 8 1 [O] O[O | BS fummm
47, 50, 62 9 I Tofo] 1] As jree
DELETED:
R25, 33, 41, 49
ci,2

WAVEFORMS
QI COLLECTOR — [0 [2)3[4]5[6]7[8]9][0
] 1 Y 1 T 1 h |
i | 1 i
INPUT TO Q3-Q4 — & L: N N W .
1 1 H t [l
i ] | ! ] I
Q3 COLLECTOR — | L | ] !
INPUT T0 Q5-Q6 —= | ; !
[l 1 H |
Q5 COLLECTOR — i j ! i
]
1 | ! i
INPUT TO Q7 — 3 i i
'
FEEDAHEAD FROM ' !
QI COLLECTOR 70 —* k. ' L N
Q8 BASE | T
1 1
COLLECTOR Q7 - T i
OUTPUT AND BIAS —™ 1 | ! I 1 L [
TO DIODE IN Q3-Q4 oo [
INPUT CIRCUIT T Voo

05245 -D-56

02349-1




A8 READOUT ASSEMBLY -1248 BCD (05245-6003) SERIES 516 (OPTIO

+irov 2 A
FROM A6(I2) 4R7|K DS6 (DIGITAL INDI(
1 ———— O
1 (oF] 03 o7 (o] Os 02 Os WOo
R2A R2B R2C R2D R2E R2F R26 R2H
+20V —AM—@ +20V —AAMA—@ +20V —AM—@ +20V —AAM—@ +20V —AM—@ +20V —AMA—@ +20V —AA—@ + 20V —AA—@ +
270K 270K 70K 270K 270K 270K 270K 270K
—r+———4+ —— — 4+ — —— 4 — — — 4 ——— — — —— — — — -
I $a)via Sa)viB GEX vIC CE)‘ viD GEX VIE GE)‘ VIF GE,\ vIG $\)
< < ~ < < — < < - <
' C D D D C C “
6
+20v w420V 3 L L
FROM A6(8) | | N SA) VM 3 Vé" sy Ve
-15v  ——e -5V | B n B
FROM A7(13)
i Sy VIR S, )vis
| ¥ a V1 PHOTO CONDUCTOR PLATE m\Y i
L e cmee e — m— — — — — — — — — — — — — — — — — — — — — — — — — — —
-izov - > 4 4
FROM A6(i5) DSIB 3Rs DSIA pS28 $RY DS2A 0S38 SR8 DS3A
NE-81 W 33%0K NE-81 NE-8 W 390K NE-81 NE-8I B 390K NE-8:
1 _ . VIK,S VIJ,R — . (vim,P VIL,N — VvID,Q VIA,C,E
Anp €ar B €s O <
TRANSFER
INPUT » -
FROM L 3
A3SIE (R-8%) RIO € SRII RI2 S SRI3 R4 S SF
56K S S 56K SGKT $56k 56K $ S
i +20V +20V +20v +20v +20v +20V
! 3RI9 R24 ¢ SR27 R32 g ;E R35 R40 <
$7500 7500 $ $7500 7500 $ $ 7500 7500 $
L} *— L—¢ > —e —
1
1
1
! |854030003
1854 -0003 AMN— - VWA
rR20 |1 ree |
INPUT 150K 150Kk | °
A ( —)— [ [
FROM AIT(I5 Q2 Q4
> >
pi3 1854-0003 Re22 1854 -0003
RIS R26 *——
2000 -5V 2000 ~15V Q5
1 1854 -0003 —VW\
-15v AMPLIFIER A -15v AMPLIFIER B r3c I
1 ° . 150K
R22 R30 ) [ )
68 9l Q
s 1854-
IN;UT 3 15V 18y R34 )
FROM A17(5) 2000 15V
INPUT 15 v AMPLIFIER D
D T
FROM AI7(3)} | c3
L S R38
OWFT 290
mgur @ -15v
FROM AI7(1) _




0 {05245-6003) SERIES 5i6 (OPTION 03)

DS6 (DIGITAL INDICATOR)

)2

(e13

WOo

Os

R2G R2H
420V —AWN—@ + 20V —A/Vv—-io
270K

R2J
) +20vV —ann—4¢
270K

R2K
p +20V—v—@
270K

270K COPYRIGHT 1965 BY HEWLETT-PACKARD COMP
- ——— - — —— - — — — 4 — - — 1 — —
d > > > >
BVLF G;)\ VIiG G:)\ Vl_H 5:)‘ viJ G:)‘ VLK |
C C C A A
[ ] I
3 V'E" 3 )via [
1
[ | |
S, \vis SyVIT |
< — 4,)‘
B\ A 3/ C
- ] REFERENCE DESIGNATIONS WITHIN
--""--""""""""""""""———_——_——— READOUT ASSEMBLY ARE ABBRE-
_ VIATED; TO FORM COMPLETE .
SR8 SR9 DESIGNATION, ADD ASSEMBLY
ps3s $390k DS3A ps48 S3g0k DS4A DESIGNATION A18 AS PREFIX TO
ne-s B3 NE-81 ne-sl M NE-81 INDICATED DESIGNATION
(viD,Q) (VIA,C,E) — + (VIB,F,R) (v16,T) +20V
D Cp P c
R66
750K
‘VAV‘V -
* g ?ZssK +20V
4 < S RIS RI6 S S RI7 0
6K 9 < 56K 56K 2 256K
+20v +20V +20V +20V Qll
SR35 R40 g SR43 R48 :E 1854-0003 44
$ 7500 7500 2 $ 7500 7500 $ 00K
— - — L@ 4 +20V
A
¢ RS51 +20V Q>
¢ a7K R57 Reo
CRI! 27K
A R65
B o +20V =I5V 7500
L
———
CRI2 R52 R69
47K R58 100K
c < 10K o
¢ ? WA
+20V
CRI3 ﬁoso'x B
RS3 Qlo
4 -
_i5v 1854-0003
Jd
¢ ? 3
8 CRI4
+20v +20v
‘—H— R54
47K R64
CRI5 R_?E 7500 R70
&— 100K
bi ANA
it
N
[} CRI6
) " Q7 " o +20v
0003 W 1854-0003 VWA ¢ Q
rR3s | ras | CRI7 1854-0003 R7I
150K 150K Tox
Q6 L Q8 -
Ra? { 1854-0003 Bk 1854 -0003 e
4 R42 56V J
00 -15V 2000 -5V
AMPLIFIER D
-15v AMPLIFIER C 5y
C3 | < R38 R46
OIUFT 39 sl
L -15V -15v
Figure 7-16. A18



COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

REFERENCE DESIGNATIONS WITHIN
READOUT ASSEMBLY ARE ABBRE-
VIATED; TO FORM COMPLETE

Section VII
Figure 7-16

A DESIGNATION, ADD ASSEMBLY - T T
RS DESIGNATION AI8 AS PREFIX TO
Nien INDICATED DESIGNATION +20v
€«
R66
750K
s _BCD
AN ; OUTPUT
R56 +20v E
SRI7 120K TO (1)
56K ]
+20V Qll 9 BCD
ras ¢ 1854-0003 |—=ouTPUT
7500 RE8 F
‘¥_ +20V 100K ToJli(2)
A
[ RS Q>
R60 +20V
¢ 47K R57
CRIl 27K 120K
*—WA R65 |
-15v
+ 7500
B » 20V lio _BCD
CRI2 M OUTPUT
R52 RE9 G
47K R58 100K T0 J11(26)
¢ 10K o
¢ : VWA
CR13 2oV R6! %
100K
i a0
_15v 1854-0003
¢ . |
B CRI4 |
- '] +2ov +20V
R54
CRI5 47K R55 R64
7500 R70
& ‘%‘z‘g 100K 1 BCO
P AN OUTPUT
H
¢ TO Ji11(27)
ol cris |
* +20V |
¢ Q9
[ o CRI7 1854-0003 R7I
15K
Q8 Y
145
1854 -0003
51K CR19
5.6V
-15v |
PLIFIER C [
-15v
R46
9l
-15V
3
— - P -— o - - - - - e wmmd 035245-D-42A

Figure 7-16. A18 Readout (05245-6003) Option 03
7-31/17-32




Figure 7-17
A19, A20 INPUT AMPL
7-33/7/34






AI9(A20) INPUT AMPLIFIER ASSEMBLY (0s24s-

+13V |
FROM
(A6(7) |
| Lci +13V SR9 SRI3 RITS CR5S
T LouF $3300 $3300 6803 4.75V
9
ov ’
L 10
= -8v av _]_
cis(CI7)IL A C2 5)'(') Co?ur
4TUF T OlUF SR7 VWA SRIS ’
. $240 2240 ov
-15v -I15v
FROM |
AT(13)
| Q3 Q4
1853 -00I5 1853 - 0015
+13v 14 aid
ov ——4
c5
OIuF QlIA +13)
| INPUT 1855-0036
) ,— LIMITER —, SOURCE 7v
mgw ov @ FOLLOWER 7y 028
SIGNAL RI -[- |_‘ ::RIO SRI4 1854 —0249
Z?s%(F-n 82 c3, N— ] 3470 $470
2 | % [
RS 1L
SIGNAL CRI CR3 iC
FROM J3 4700 RI2
Lre Q2A -1V 150 24
| o S5k 1854-0249 VW
! CR2 JACR4 3R26 oV 1o
12K R8 RI6
s ~15v 2200 2200
-5V
+13v [CRE  [CR7 -15v -15v
J-Co‘}w \— DIFFERENTIAL FEEDBACK —
\ T AMPLIFIER
I
R2
3| 1000
T VWA
= REFERENCE DESI
- - - ASSEMBLY ARE
FRESET] , ASSEMBLY DESI6
FORM COMPLETE
1 R3
10K
2l +13V I
]
SAIRII
cCw ¢ 5000 R4
7 12K
CONTROL
FRONT PANEL
P _—— COPYRI




I_A_MPLIFIER ASSEMBLY (05245-6014) _

MAL FEEDBACK —M8M8M8 8
WPLIFIER

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD -

\——— OUTPUT AMPLIFIER —

s RO :Ema RITS  CR5
£3300  $3300 6803 4.75V
) AN ) -4
R20 l
RII sv _]_ca 50 clo
s 3Ris T.owr OUTPUT DC LEVEL T omwr
<240 ov ADJUSTMENT ov
6.2V
Q4
1853 - 0015
L3V
+I13v QIB
1855~ 0036
7V SOURCE
FOLLOWER
bRI0 $RI4 Qz8
< -
oA pPind 1854 - 0249 azs
ov Q5 120 Q6
2N709 yye 2N709
c9
R22
Rz 390 %
—t =tV 3RS -4V WA———t- 4y
ov -5V
RI6 SR2! $R24%
2200 $1800 $1800
-15V -1V -15V

ASSEMBLY DESIGNATION AS PREFIX TO
FORM COMPLETE DESIGNATION

COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY

Al9 SIG GRD
TO A21(I17)

A20 SIG GRD
TO A21(20)

Al9 SIG OuT
TO A2I(I6)

A20 SIG OUT
TO A21(19)

NOTE:

I. UNLESS OTHERWISE
RESISTANCE IN
CAPACITANCE IN

2. ASTERISK (%) INDi(
COMPONENT, AVER!

3. DC VOLTAGES WITH
LEVEL—PRESET
TIME BASE—EXT

NO .
PREFIX Al Al9 (A;
cis(ci7) cr—1
CRI -
Ql -
R RI -2

A19 (A20) INPUT A
ASSEMBLY (0524

N °
y L~




) 8v
_|_CIO
EVEL T‘owr
g ov 6.2V
1
|
|
I
R23
5 126 Q6
09 A 2N709
c9
R22
350 20
-4V Vv N -4V |
* |
3R2| SR24
31800 $1800
=15V -15v

\—— OUTPUT AMPLIFIER ——

PACKARD COMPANY

Al9 SIG GRD
TO A2117)

A20 SIG GRD
TO A2i(20)

Al9 SIG OuT
TO A2I(I6)

A20 SIG OuT
TO A21(19)

Section VII
Figure 7-17

NOTES

I. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. ASTERISK (#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

3. DC VOLTAGES WITH:
LEVEL—PRESET
TIME BASE—EXT

NO
PREFIX Al Al9 (A20)
cle(Ci7) Cl—-10
CRI- 7
QI - 6
Rl RiI—-26

A19 (A20) INPUT AMPLIFIER

ASSEMBLY (05245-6014)

05245-D-47

Figure 7-17. A19, A20 Input Ampl
7-33/1-34




Figure 7-18
A21 FUNCTION CONTROL
7-35






A2l FUNCTION CONTROL ASSEMBLY (05245-6015)

GATING 6
SIGNAL o~ 27 N
222“(‘9, ,——— FREQUENCY TRIGGER ———
26 ov
+13V =
FROM A6(7) l l I
¢l ce
Tl.our TI.OUF +13v
24 ov
E'SQ’M A7(13) B -isv RIO
R S
1 10K SRI6 2 33%2
I 6 ———T——'vw— +('133)V 32000 i iz
I
;E R4 ’ I
< 5100 R35S ov
i $
10MHz 9 —A
SIGNAL 22l 7v »——L—H—— Ql ,
FROM CRI CRT x
A35 23 ov |a€4—00|9 s o
MITTER .8V
FOLLOWER ) 13V —
' R25
[ 430 5.5v m R3
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Figure 7-19
A22 GATE CONTROL
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Model 5245L
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Figure 7-20
A23 SAMPLING CONTROL
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Figure 7-21

A24, A25, A26 CRYSTAL OVEN,
OVEN CONTROL, OSCILLATOR

7-41/7-42







A24 CRYSTAL OVEN ASSY (5243A-69A)
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Section VII
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Figure 7-22
A27 MULTIPLIER
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Figure 7-23
A28 DECADE DIVIDER
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Figure 7-24
A29-A34 DECADE DIVIDER
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Figure 7-25
A35 TIME BASE CONTROL
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SALES AND SERVICE OFFICES

UNITED STATES and CANADA

ALABAMA
Huntsville, 35802
2003 Byrd Spring Rd. S.W.
(205) 881-4591
TWX: 510-579-2204

ALASKA
Bellevue, Wash. 98004
11656 N.E. 8th Street
(206) 454-3971
TWX: 910-443-2303

ARIZONA
Scottsdale, 85251
3009 No. Scottsdale Rd.
(602) 945-7601
TWX: 602-949-0111

Tucson, 85716

232 So. Tucson Blvd.
(602) 623-2564

TWX: 602-792-2759

CALIFORNIA
North Hollywood, 91604
3939 Lankershim Blvd.
(213) 877-1282 and 766-3811
TWX: 910-499-2170

Sacramento, 95821
2591 Carlsbad Ave.
(916) 482-1463

TWX: 916-444-8683

San Diego, 92106
1055 Shafter Street
(714) 223-8103
TWX: 714-276-4263

Palo Alto, 94303
1101 Embarcadero Rd.
(415) 327-6500

TWX: 910-373-1280

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

CONNECTICUT
Middietown, 06457
589 Saybrook Rd.
(203) 346-6611
TWX: 710-428-2036

FLORIDA
Miami, 33125
2907 Northwest 7th St.
(305) 635-6461

Orlando, 32803

621 Commonwealth Ave.
(305) 425-5541

TWX: 305-841-2568

St. Petersburg, 33708
410-150th Ave., Madeira Beach
(813) 391-0211 and 391-1829
TWX: 813-391-0666

GEORGIA
Atlanta, 30305
3110 Maple Drive, N.E.
(404) 233-1141
TWX: 810-751-3283

HAWAII
North Hollywood, Calif. 91604
3939 Lankershim Blvd.
(213) 877-1282
TWX: 910-499-2170

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

INDIANA
Indianapolis, 46205
3919 Meadows Dr.
(317) 546-4891
TWX: 317-635-4300

LOUISIANA
New Orleans
(504) 522-4359

MARYLAND
Baltimore, 21207
6660 Security Blvd.
(301) 944-5400
TWX: 710-862-0850

Rockville, 20852
12303 Twinbrook Pkwy.
(301) 427-7560

TWX: 710-828-9684

MASSACHUSETTS
Burlington, 01803
Middlesex Turnpike
(617) 272-9000
TWX: 710-332-0382

MICHIGAN
Southfield, 48076
24315 Northwestern Hwy.
(313) 353-9100
TWX: 313-357-4425

MINNESOTA
St. Paul, 55114
2459 University Ave.
(612) 646-7881
TWX: 910-563-3734

MISSOUR!
Kansas City, 64114
9208 Wyoming Place
(816) 333-2445
TWX: 910-771-2087

St. Louis, 63144

2812 South Brentwood Blvd.
(314) 644-0220

TWX: 910-760-1670

NEW JERSEY
Eatontown, 07724
(201} 747-1060

Englewood, 07631
391 Grand Avenue
(201) 567-3933
TWX: 510-230-9709

NEW MEXICO
Albuquerque, 87108
6501 Lomas Blvd., N.E.
(505) 255-5586
TWX: 910-989-1655

Las Cruces, 88001
114 S. Water Street
(505) 526-2486

TWX: 910-983-0550

NEW YORK
New York, 10021
236 East 75th Street
(212) 879-2023
TWX: 710-581-4376

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

Poughkeepsie, 12601
82 Washington Street
(914) 454-7330

TWX: 914-452-7425

Syracuse, 13211
5858 East Molloy Rd.
(315) 454-2486

TWX: 710-541-0482

Endicott, 13764
1219 Campville Rd.
(607) 754-0050
TWX: 510-252-0890

NORTH CAROLINA
High Point, 27262
1923 N. Main Street
(919) 882-6873
TWX: 510-926-1516

OHIO
Cleveland, 44129
5579 Pear| Road
(216) 884-9209
TWX: 216-888-0715

Dayton, 45409

1250 W. Dorothy Lane
(513) 298-0351

TWX: 513-944-0090

OKLAHOMA
Oklahoma City
(405) 235-7062

PENNSYLVANIA
Camp Hill
(717) 737-6791

West Conshohocken, 19428
144 Elizabeth Street

(215) 248-1600 and 828-6200
TWX: 518-660-8715

Monroeville, 15146
Monroe Complex
Building 2

Suite 2

Moss Side Blvd.
(412) 271-5227
TWX: 710-797-3650

TEXAS
Dallas, 75209
P.0. Box 7166, 3605 Inwood Rd.
(214) 357-1881
TWX: 910-861-4081

Houston, 77027

P.0. Box 22813, 4242 Richmond Ave.

(713) 667-2407
TWX: 713-571-1353

UTAH
Salt Lake City, 84115
1482 Major St.
(801) 486-8166
TWX: 801-521-2604

VIRGINIA
Richmond, 23230
2112 Spencer Road
(703) 282-5451
TWX: 710-956-0157

WASHINGTON
Bellevue, 98004
11656 N.E. 8th St.
(206) 454-3971
TWX: 910-443-2303

GOYERNMENT
CONTRACTING OFFICE
San Antonio, Texas 78226

Hewlett-Packard

Contract Marketing Division
225 Billy Mitchell Road
(512) 434-4171

TWX: 512-571-0955

CANADA
Montreal, Quebec
Hewlett-Packard (Canada) Ltd.
8270 Mayrand Street
(514) 735-2273
TWX: 610-421-3484
Telex: 01-2819

Ottawa, Ontario
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue

(613) 722-4223

TWX: 610-562-1952

Toronto, Ontario
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue West
(416) 249-9196

TWX: 610-492-2382

Vancouver, B.C.
Hewlett-Packard (Canada) Ltd.
2184 W. Broadway

(604) 738-7520

TWX: 610-922-5059
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SALES AND SERVICE OFFICES

INTERNATIONAL - Electronic Equipment

ARGENTINA
Mauricio A. Suarez
Telecommunicaciones
Carlos Calvo 224
Buenos Aires
Tel. (30-6312) (34-9087)

AUSTRALIA
Sample Electronics (Vic) Pty., Ltd.
9-11 Cremorne Street
Richmond E.1, Victoria
Tel. 42-4757

Sample Electronics (N.S.W.) Pty, Ltd.

4 Grose Street
Glebe, New South Wales
Tel. 69-6338

AUSTRIA
Unilabor H.m.b.H.
Wissenschaftliche Instrumente
Rummelhardtgasse 6/3
P.0. Box 33, Vienna [X/71
Tel. 426 181

BELGIUM
Hewlett-Packard Benelux S.A.
20-24 rue de I"Hopital
Brussels
Tel. 112220

BRAZIL
Ciental Importacao e Comercio Ltda.
Rua des Eliseu Guilherme, 62
Sao Paulo 8
Tel. 70-2318

CHILE
Hector Calcagni
Casilla 13942
Santiago
Tel. 6.42.26

DENMARK
Tage Olsen A/S
Ronnegade 1
Copenhagen 0
Tel. 29 48 00

FINLAND
INTO O/Y
Meritullinkatu 11
P.0. Box 153
Helsinki
Tel. 61133

FRANCE
Hewlett-Packard France
150 Boulevard Massena
Paris 13
Tel. 707 97 19

Hewlett-Packard France
2 tue Tete d'Or

Lyon, 6 - Rhone

Tel. 52 35 66

GERMANY
Hewlett-Packard Vertriebs-GmbH
Kurhessenstrasse 95
Frankfurt a. Main
Tel. 52 00 36

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13, Munich 9
Tel. 4951 21

Hewlett-Packard Vertriebs-GmbH
Beim Strohhause 26/28

Hamburg 1

Tel. 2405 51

Hewlett-Packard Vertriebs-GmbH
(Technisches Buro) .
Herrenberger Strasse 110
Bablingen, Wurttemberg

Tel. 6971

Hewlett-Packard Vertriebs-GmbH
Lietzenburger Strasse 30

1 Berlin W 30

Tel. 24 86 36

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Dusseldorf 1,

Tel. 68 52 58

GREECE
K. Karayannis
Klaftmonos Square
Athens 124
Tel. 230 301

INDIA
The Scientific Instrument Co., Ld.
6, Tej Bahadur Sapru Road
Allahabad 1
Tel. 2451

The Scientific Instrument Co., Ld.
240, Dr. Dadabhai Naoroji Road
Bombay 1

Tel. 26-2642

The Scientific Instrument Co., Ld.
11 Esplanade East, Calcutta 1
Tel. 23-4129

The Scientific Instrument Co., Ld.
30 Mount Road, Madras 1 i
Tel. 86339

The Scientific Instrument Co., Ld.
B-7, Ajmeri Gate Extn.

New Delhi 1

Tel. 271053

IRAN
Telecom, Ltd.
P.0. Box 1812
Teheran
Tel. 43850, 48111

ISRAEL
Electronics & Engineering Ltd.
Division of Motorola Israel Ltd.
16, Kremenetski Street, Tel-Aviv
Tel. 35021

ITALY
Hewlett- Packard Italiana S.p.A.
Viale Lunigiana 46, Milan
Tel. 69 15 84

Hewlett-Packard |taliana S.p.A.
Palazzo Italia .
Piazza Marconi 25, Rome-Eur
Tel. 591 2544

JAPAN
Yokogawa-Hewlett-Packard Ltd.
#59, 1-chome
Yoyogi
Shibuya-ku
Tokyo,

Tel. 370-2281

Yokogawa-Hewlett-Packard Ltd.
#8, Umeda

Kita-ku, Osaka City

Tel. 313-0091

Yokogawa-Hewlett-Packard Ltd.
# 4, 3-chome

Himeikedori

Chigusa-ku, Nagoya City

Tel. 751-8545

KOREA )
American Trading Co., Korea, Ltd.
Seoul P.0. Box 1103
112-35 Sokong-Dong
Jung-ku, Seoul
Tel. 3.7049, 3.7613

LEBANON
Constantin E. Macridis
Clemenceau Street
Clemenceau Center
Beirut
Tel. 220846

NETHERLANDS
Hewlett-Packard Benelux, N.V.
23 Burg, Roellstraat
Amsterdam, W.

Tel. (020) 13 28 98

NEW ZEALAND
Sample Electronics (N.Z.) Ltd.
8 Matipo Street
Onehunga S.E. 5, Auckland
Tel. 565-361

NORWAY

Morgenstierne & Co. A/S
Ingeniofirma

6 Wessels Gate, Oslo
Tel. 20 16 35

PAKISTAN
Mushko & Company, Ltd.
Oosman Chambers
Victoria Road
Karachi 3, West Pakistan
Tel. 54601

Mushko & Company, Ltd.
Zirat Chambers

31, Jinnah Avenue
Dacca, East Pakistan
Tel. 80058

PANAMA
Electronico Balboa, S.A.
P.0. Box 4929
Panama City
Tel. 3-0833

PERU
Fernando Ezeta B
Av. Petit Thouars 4719
Mira Flores, Lima
Tel. 5-0346

PORTUGAL
Telectra
Rua Rodrigo da Fonseca 103
P.0. Box 2531, Lisbon 1
Tel. 68 60 72

PUERTO RICO
San Juan Electronics, Inc.
Ponce de teon No. 150, Stop 3
Pta. de Tierra Sta., San Juan
Tel. 725-3342

SPAIN
Ataio Ingenieros
Enrique Laretta 12
Madrid, 16
Tel. 235 43 44-5

SOUTH AFRICA
F.H. Flanter & Co. (Pty.), Ltd.
Rosella House
Buitencingle Street
Cape Town
Tel. 3-3817

F.H. Flanter & Co.,(Pty.), Ltd.
P.0. Box 200, Bramley

775 Pretoria Main Road
Wynberg, Transvaal

Tel. 40-6871

SWEDEN
HP instrument AB
Centralvagen 28
Solna Centrum
Tel. 08-83 08 30

HP Instrument AB
Box 4028
Indunagatan 28A
Molndal 4

Tel. 27 68 00

SWITZERLAND
Max Paul Frey
Wankdorffeldstrasse 66
Berne
Tel. (031) 4200 78

TAIWAN
Hwa Sheng Electronic Co., Ltd.
P.0. Box 1558
21 Nanking West Road
Taipei
Tel. 46076, 45936

TURKEY
Telekom Engineering Bureau
P.0. Box 376 - Galata
Istanbul
Tel. 49 40 40

UNITED KINGDOM
Hewlett-Packard Ltd.
Dallas Road
Bedford, England
Tel. 68052

VENEZUELA
Citec, C.A.
Edif. Arisan—0f. No. 4
Avda. Francisco de Miranda
Chacaito
Caracas
Tel. 71.88.05

YUGOSLAVIA
Belram S.A.
83 Avenue des Mimosas
Brussels 15, Belgium
Tel. 3529 58

For Sales and Service
Assistance in Areas Not
Listed Contact:

EUROPE
Hewlett-Packard, S.A.
54 Route des Acacias
Geneva, Switzerland
Tel. (022) 42.81.50

ELSEWHERE
Hewlett-Packard
1501 Page Mill Road
Palo Alto, California 94304, U.S.A.
Tel. (415) 326-7000
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