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MODEL 130C

OSCILLOSCOPE

Manual Serials Prefixed: 445~
Manual Printed: JAN 1965

Make all changes in this manual according to the Errata below. Also check the following table for your
instrument serial prefix (3 digits) and/or serial number (8 digits) and make any listed change (s) in the manual:

Serial Prefix or Number Make Manual Changes Serial Prefix or Number Make Manual Changes
445- 1
503- 1, 2
5317- 1, 2, 3
ERRATA Tables 6-1 and 6-2,

C461: Change to hp Stock No. 0180-0398; Mfr 56289; Mfr Part No. D36724.
(Preferred replacement).

C47, C235: Change to hp Stock No. 0160-2056; Mfr 56289; Mfr Part No. 224P22402
(Preferred replacement).

C177: Change to hp Stock No. 0160-0314; Mfr 01281; Mfr Part No. Type 663UW
(Preferred replacement).

& Q1, Q2, Q201, Q202: Change to hp Stock No. 1853-0030; Transistor: si, PNP;
Mfr hp. (Preferred replacement).

4 Q101: Change to hp Stock No. 1854-0003; Transistor: si, NPN; Mfr hp.
(Preferred replacement).

ACHANGE 1 Table 1-1,
Change specification for Bandwidth, AC Coupled (input) to read "2 cps to 500 ke. "

CHANGE 2 Figure 5-17,
C24: Change value to 2000pf.
Figure 5-186,
C238: Change value to 2000.f.
Tables 6-1 and 6-2,
C24, C238: Change to hp Stock No. 0180-0314; C: fxd, elect, 2000uf, 10VDCW;
Mifr 56289; Mfr Part No. D39330 6447.

ACHANGE 3 Figure 5-17,

Add CR1 between R63/R65/111 junction and R78 wiper, with anode connected to
R78.

Add CR2 between R64/R66/1.12 junction and R78 wiper, with anode connected to
R78.
Figure 5-186,
Add CR201 between R247/R249/L211 junction and R221B wiper, with anode con-
nected to R221B.
Add CR202 between R248/R250/1.212 junction and R221B wiper, with anode con-
nected to R221B.
Tables 6-1 and 6-2,
Add CR1, CR2, CR201, CR202: hp Stock No. 1901-0040; Diode: si; Mfr hp.
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Section I
i'able 1-1

Model 130C

Table 1-1, Specifications

SWEEP GENERATOR

INTERNAL SWEEP: 21 ranges, 1 usec/cm to 5
sec/cm, accuracy within +3%. Vernier provides
continuous adjustment between ranges and ex-
tends slowest sweep to at least 12.5 sec/cm.

MAGNIFICATION: X2, X5, X10, X20, X50 overall
sweep accuracy within +5% for sweep rates which
do not exceed a maximum rate of 0.2 ysec/cm.

AUTOMATIC TRIGGERING: Base lineisdisplayed
in the absence of an input signal.

Internal: 50 cps to 500 ke signal causing 0.5
cm or more vertical deflection and also from
line voltage.

External: 50 cps to 500 ke, 0.5 volts peak-to-~
peak or more.

Trigger Slope: Positive or negative slope of
external sync signals or internal vertical
deflection signals.

AMPLITUDE SELECTION TRIGGERING:

Internal: 10 e¢ps to 500 ke, 0.5 em or more
vertical deflection signal.

External: DC (dc to 500 kc) or AC (20 cps to
500 kc) coupled, 0.5 volts peak-to-peak or
more.

Trigger Point and Slope: Internally from any
point of the vertical waveform presented on
screen or continuously variable from +10
volts to -10 volts on either positive or nega-~
tive slope of external signal.

SINGLE SWEEP: Frontpanel switch perraits single
sweep operation.

VERTICAL AND HORIZONTAL AMPLIFIERS

BANDWIDTH:

DC Coupled: DC to 500 ke

AC Coupled (input): 10 cps to 500 kc.

AC Coupled (amplifier):; 25 cps to 500 kc at 0.2
mv/cm sensitivity. Lower cut-off frequency
(fco) is reduced as sensitivity is reduced;
at 20 mv/em fgq is 0.25 cps. On less sensi-
tive ranges, response extends to DC.

SENSITIVITY: 0.2 mv/cm to 20 v/em. 16 ranges
in 1,2,5,10 sequence with an attenuator accuracy
within +3%. Vernier permits continuous adjust-
ment of sensitivity between ranges and extends
minimum sensitivity to at least 50 v/cm.

INTERNAL CALIBRATOR: Approximately 350 cps
square wave. 5 mv=3%. Automatically connected

for checking gain when the sensitivity is switched
to CAL.

INPUT IMPEDANCE: 1 megohm shunted by 45 pf,
constant on all sensitivity ranges.

MAXIMUM INPUT: 600 v peak (dc + ac).

BALANCED INPUT: On all sensitivity ranges.

COMMON MODE REJECTION: (de to 50 ke) At
least 40 db from 0.2 mv/cm through 0.2 volts/
cm  sengitivity; common mode signal not to
exceed 4 volts p-p. At least 30 db from 0.5
volts/em to 20 volts/em; common mode signal
not to exceed 40 volts p-p from .5 volts/cm
through 2 volts/em or 400 volts p-p from 5
volts/cm through 20 volts/cm.

PHASE SHIFT: With +1° relative phase shift at
frequencies up to 100 k¢ with verniers in CAL
position and equal input sensitivities.

GENERAL

CALIBRATOR: Approximately 350 cps, 500 mv
+2% available at front panel.

CATHODE RAY TUBE: @& Type 5083-0353 (P31)
Internal Graticule, mono-accelerator, 3000 volts
accelerating potential. P2, P7, and P11 phosphors
are available. Equipped with non-glaring safety
glass faceplate. Yellow filter supplied with P7.

INTERNAL GRATICULE: Parallax-free 10 cm x
10 cm marked in em squares. 2 mm subdivi-
sions on major horizontal and vertical axis.

BEAM FINDER: Depressing Beam Finder control
brings trace on CRT screen regardless of
setting of balance, position or intensity controls.

INTENSITY MODULATION: Terminals on rear;
+20 volt pulse blanks CRT at normal intensity.

POWER: 115 or 230 volts +10%, 50 to 1000 cps.
Approximately 90 watts.

DIMENSIONS:
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WEIGHT: Net, 32 lbs. Shipping, 45 lbs.
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Model 130C

: Section I
Paragraphs 1-1 to 1-4

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Company Model 130C
Oscilloscope (shown in Figure 1-1) is a versatile
instrument for laboratory, production line, or indus-
trial process measurements. Horizontal and vertical
display sensitivity is 200 microvolts per centimeter
and the measurement bandwidth is 500 kec. A sweep
magnifier of up to X50 allows expansion of a trace to
the equivalent of 500 centimeters for viewing waveform
details. Single sweep operation is also provided to
allow observation of single shot phenomenaor random
ocecurrence events. Trigger adjustments are minimized
by using either a front panel trigger-level control with
preset stability or automatic triggering which provides
a base line even with no input signal. Also, for fast,
expanded sweep times where the automatic trigger
baseline would be too dim, a free run mode may be
used to provide a bright base line display. An off-
gcreen trace may be easily located by depressing a
front panel Beam Finder Button which returns the
trace to the screen regardless of intensity, balance,
or position settings. Careful engineering design of
the Model 130C has resulted in high stability of gain
and minimal DC drift. The Model 130C has an internal
graticule CRT, which eliminates parallax ambiguity

and minimizes reflections and glare. The instrument
is packaged in the & modular cabinet, allowing quick,
easy conversion to rack mounting and also provides
easy accessibility to internal circuits for maintenance.

1-3. MANUAL IDENTIFICATION AND CHANGES.

1-4. Information in this manual applies directly to
Model 130C instruments with a serial prefix of 445-
(see manual title page). The serial prefix of a &
instrument is the first three digits (i.e. those before
the dash, as XXX-00000) of the serial number stamped
on a plate attached to the rear panel. Appendix 1
contains information on changes required to adapt
this manual to an instrument with any serial prefix
listed there. A separate change sheet (included with
this manual)provides information to adapt this manual
to an instrument with any serial prefix other than those
mentioned in this paragraph or Appendix1. Any errors
in this manual when it was printed are called ERRATA,
andthese corrections will appear only on the separate
change sheet included.

Note: Instruments with serial prefix 226-,
236-, or 248- require a different manual,
written for the 235- prefix (¢ Stock No.
130C-901), for correct information.

Figure 1-1. Model 130C Oscilloscope
01879_ﬁpproved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4 1-1
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Section I Model 130C
Paragraph 1-5 to 1-10
1-5. CRT WARRANTY. Table 1-2. Equipment and Accessories Available ;
1-6. The cathode ray tube used in the Model 130C is . .~ b :
covered by a warranty separate from the instrument 11104 Clip-on AC Current Probe
warranty. The CRT warranty is included at the back 1111A Current Amplifier (for 11104A)
of the manual for your use in the event of CRT failure T o
during the warranty period. 10001A/C | Compensated 10:1 divider probe
(5 ft cable)

1-7. EQUIPMENT SUPPLIED OR 10001B/D | Compensated 10:1 divider probe

. (10 ft cable)
1-8. Each instrument is supplied with detachable 10002A/C | Compensated 50:1 divider probe
power cable and rack-mounting hardware. Other (5 It cable)
squipment avaijable for use with the Model 130C is 10002B/D | Compensated 50:1 divider probe
isted in Table 1-2. (10 ft cable)
1-9. OPTIONS COVERED. 10025A G:::;:l purpose straight-through
1-10. This manual applies to Model 130C instruments .
with the options listed and described in Table 1-3. 101008 100 ohm termination for 1110A
Replacement parts are listed in Section VI according 10111A Adapter, BNC female to dual banana
to option numbers under Miscellaneous. If a partis plug
not listed, order by description.

Table 1-3. Description of Options
Option Number Description

02 Type P2 phosphor. This is a general-purpose phosphor, with relatively
long persistence. It has a blue color under excitation which makes it usable
for photography. A

05 External graticule with scale light in lieu of internal graticule. Specify
phosphor: P1, P2, P7, P11, P31 available.

06 Rear terminals in parallel with front panel terminals. Three-pin AN-type
connectors (supplied) for horizontal and vertical signal inputs; BNC con-
nector for trigger source.

07 Type P7 phosphor. This phosphor has avery long persistence, making it use-
ful for low repetition rate and non-repetitive signals. (Amber filter supplied).

11 Type P11 phosphor. This phosphor has a short-persistence blue color which
gives it the highest photographic sensitivity and the highest photographic
writing rate of the three phosphor options.

13 6-31/32 in. x 19 in. x 3/16 in. front panel, suitable for attaching your own
handles.

1-2
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Model 130C

Section V
Paragraph 5-14 to 5-17

SECTION 11
INSTALLATION

2-1. INCOMING INSPECTION.

2-2. MECHANICAL CHECK. When the Model 130C
is received, verify that the package contents are
complete and as ordered. Inspect the instrument for
any physical damage suchas a scratched panel surface
broken knob, or connector, etc., incurred in shipping.
Remove the instrument covers and visually check
inside for loose or damaged components. To facilitate
possible reshipment, keep the original packing if
recommended for reuse (see Paragraph 2-12) until
a satisfactory inspection of the instrument is com-
pleted. If damage is found, file a claim with the re-
sponsible carrier or insurance company and refer to
the warranty page in this manual.

2-3. PERFORMANCE CHECK. The Model 130C may
be checked for electrical operation within the specifi-
cations of Table 1-1 by following the procedures of
Paragraph 5-3. These procedures allow a complete
performance check with no internal connections or
adjustments. If instrument does not operate as
gpecified, refer to the warranty page of this manual.

2-4., RACK INSTALLATION.

2-5, The Model 130C is shipped from the factory
ready for use ag a bench instrument. The hardware
necessary to rack-mount the instrument is packaged
with the instrument: 1) Remove tilt stand and plastic
feet, 2) Remove adhesive-backed trim strip from
sides, 3) Attach filter strip along bottom of front
panel, 4) Attach mounting flanges to sides withlarger
notch toward bottom of instrument.

2-6. COOLING.

9-7. Leave at least two inches clearance around the
instrument for free circulationof air. In enclosed rack
installations, be sure that the recirculation of warm
air does not result in a high ambient temperature.

2-8. POWER REQUIREMENT.

2-9. The Model 130C operates on 115 or 230 volts
£10%, 50 to 1000 cps, single phase. The power re-
quired is approximately 90 watts. Before connecting
the instrument to the power source, be sure that the
115-230 switch on the rear panel is in the proper
position for the power source to be used. The line
fuse is mounted behind the rear panel, and is acces-
sible by removing the top cover. The 2 ampere fuse
supplied is for either 115 or 230 volt operation.

2-10. INSTRUMENT GROUND.

2-11. To protect operating personnel, the National
Electrical Manufacturer’s Association recommends
that the instrument panel and cabinet be grounded.
The Model 130C is equipped with a three-conductor
power cable which grounds the instrument when an
appropriate outlet is used. The round pin on the
power cable is the ground pin connection. To retain

01879-1
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the protection feature when operating the instrument
from a two-contact outlet, use a three-conductor to
two-conductor adapter and connect the adapter wire
to a suitable ground.

2-12. REPACKAGING FOR SHIPMENT.

2-18. SUGGESTED PACKING MATERIALS. To pack-
age an instrument for shipment, some types of original
packing materials may be reused, or your ¢ Field
Engineer will help in getting suitable packaging. The
types of original packing materials which may gener-
ally be reused are: (1) foam which encloses the instru-
ment, (2) cardboard layers separated by foam supports,
and (3) laminated cardboard cut to desired packing
shape. Original packing materials which are a card-
board ‘“‘accordion-like’’ filler are not recommended
for shipment since the cushioning qualities areusually
gone after one use. If packing materials recommended
above are not available, first protect the instrument
surfaces with heavy paper or sheets of cardboard
flat against the instrument. Then place instrumentin
a durable carton, pad all sides with approximately
4 inches of new material designed specifically for
package cushioning, mark carton clearly for proper
handling, and insure adequately before shipping.

2-14. SHIPMENT FOR SERVICE OR REPAIR. If an
instrument is being returned to Hewlett-Packard
Company for servicing or repair, attach a tag to the
instrument specifying owner, desired action, model
number, and serial number. Ship the instrument to
& Customer Service at the address on the warranty
page. All correspondence should refer to an instru-
ment by Model number and the full (eight-digit)
serial number.

2-15. INSTALLATION OF AMBER FILTER.

2-16. An amber filter (¢ Stock No. 120A-83A) is
supplied with the Model 130C, Option 07. This filter
may be used to improve the long persistence charac-
teristics desired for observing single-shot or very
low frequency displays. To install the filter remove
CRT bezel and proceed as follows:

a. Set filter into bezel, aligning the large rectang-
ular slots in the filter edge with guides in the bezel
casting and sliding the filter down into the casting.

b. Loosen the clamp at the CRT socket. Carefully
push the CRT toward the rear of the instrument to
provide clearance for the thickness of the filter
(approximately 1/8 inch).

c. Re-install the bezel and slide CRT forwarduntil
light mask on front of CRT just touches filter.

d. Tighten clamp to keep CRT from rotating.
Note: Over-tightening clamp may damage CRT.

e. Check alignment of trace with graticule. If
necessary adjust R329 Trace Align (rear panel),

2-1
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Section III
Figure 3-1

Model 130C
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Power on indicator. Glows when AC power is
switched on.

BEAM FINDER. Returns off-screen trace to
screen and intensifies trace (see Paragraph
3-14).

FOCUS. Adjusts trace sharpness.

INTENSITY. Adjusts trace brightness. When
rotated fully counterclockwise, turns power off.

CALIBRATOR. Provides 500 mv p-p square
wave for compensating probes or for use in

external circuitry (Zsource = 10 KQ).

Vertical -input terminal. Negative-going sig-
nals applied to this terminal cause upward
deflection of the trace.

Vertical +input terminal. Positive-going sig-
nals applied to this terminal cause upward
deflection of the trace.

3-0

10.

11.

12,

13.

130C~A-t

INPUT AC-DC.
coupling of the input signal (see Paragraph
3-31).

Selects direct or capacitive

AMPLIFIER AC-DC. Selects internal direct
or capacitive coupling on 7 highest sensi-
tivity ranges (see Paragraph 3-31).

Vertical DC BALANCE, Adjusts internal
DC levels to minimize trace shift when chang-
ing sensitivity ranges (or using VERNIER).

Vertical POSITION, Moves trace vertically.

Vertical SENSITIVITY. Sets the deflection
sensitivity of the trace. Calibrated SENSI-
TIVITY when VERNIER is fully ew (detented
position).

VERNIER. Variable portion reduces deflec-
tion sensitivity for range selected. Allows
continuous adjustment between ranges; ex-
tends minimum sensitivity to 50 V/CM. Cali-
brated SENSITIVITY when set to CAL.

Figure 3-1. Controls and Terminals (Vertical, CRT Display and Power)

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

01879-1



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

Model 130C

Section III
Paragraphs 3-1 to 3-11

SECTION 11
OPERATION

3-1. INTRODUCTION.

3~2. The Model 130C may be used in either of two
basic modes ofoperation: (1) external signal to vertical
input with internal horizontal sweep or (2) external
signals into both horizontal and vertical inputs. The
deflection sensitivity and bandwidth of the two ampli-
fiers is indentical and the input to eachamplifier may
be easily changed to allow either single-ended inputs
or balanced inputs. A choice of either AC or DC
coupling, at the input and internally in the amplifier,
is provided for both horizontal and vertical circuits.
The internal horizontal sweep has 21 calibrated sweep
times from lpusec/cm to 5 sec/cm with a vernier for
continuous coverage which can extend the slowest
sweep speed to 12.5 sec/cm. Each sweep time may
be magnified by choosing either X2, X5, X10, X20,
or X50 range. The sweep can be triggered internally
from the vertical deflection signal or the line fre-
quency; external triggers can also be used, either
AC or DC coupled to the sweep circuit. See Para-
graph 3-16 for a brief operational check.

3-3. FRONT AND REAR PANEL
FAMILIARIZATION.

3-4, FRONT PANEL. Figures 3-1 and 3-2 identify
and briefly describe the Model 130C front panel con-
trols, connectors, etc. To aid in proper operation,
Paragraphs 3-6 through 3-15 provide a more extensive
description of some front panel controls. Note that
controls for vertical and horizontal inputs are identical
in function and appearance except that the horizontal
SENSITIVITY has six internal sweep positions.

3-5. REAR PANEL. The power cord connector,
line fuse, and 115-230 volt switch are described in
Paragraph 2-8. TRACE ALIGN is a screwdriver
adjustment to align the CRT trace with the graticule.
Relocating or reorienting the instrument within a
magnetic field such as the earth’s field may require
adjustment of this control to maintain exact alignment.
The Z AXIS INPUT allows trace intensity modulation
by applying a modulating signal with the shorting link
removed. At normal trace intensity (set on front
panel), a +20 volt pulse will blank the trace. If not
using the Z AXIS INPUT terminals, be sure the
shorting link is in place.

3-6. SENSITIVITY,

3-7. SENSITIVITY control (vertical or horizontal)
3ets the deflection sensitivity of the display in milli-
volts per centimeter or volts per centimeter, when
VERNIER is in CAL. position. In BAL position of
the SENSITIVITY switch, the amplifier input is
grounded and the input terminals are opened, to
facilitate setting of the amplifier DC balance (see
Paragraph 3-8 and Figure 3-3). Inthe CAL. position,
an internal calibrator signalisapplied to the amplifier
input and the calibration accuracy can be checked by
noting the deflection on the CRT as follows: (1) with

no vertical input, when HORIZONTAL SENSITIVITY
and VERNIER are set to CAL, a horizontal line 5 cm
long should be displayed (if not the probable cause is
misadjustment of the horizontal gain; see Section V),
(2) with no horizontal input, when VERTICAL SENSI-
TIVITY is set to CAL, averticallineb ¢m long should
be displayed (if not, the probable cause is misadjust-
ment of the vertical gain; see SectionV); if an internal
sweep time is used a 5 em p-p square wave should be
displayed. The INTERNAL SWEEP positions of
HORIZONTAL SENSITIVITY can beused to effectively
expand a trace from two screen diameters in X2 to
fifty screen diameters in X50.

3-8. DC BALANCE,

3-9. The DC BALANCE control has a range of about
40 screen diameters, i.e. it can effectively move
the trace about 400 cm. Its purposeis to set internal
amplifier operating conditions such that there is a
minimum trace shift as SENSITIVITY is switched
from range to range, or when VERNIER is used.
This is especially important at the more sensitive
ranges (toward 0.2 MV/CM) when the AMPLIFIER
switch is set for DC coupling. Figure 3-3 provides
the procedure for setting vertical and horizontal DC
BALANCE properly. The setting may change during
warmup or extended periods of operation and require
periodic readjustment when the instrument is used
DC coupled at high sensitivities.

Note

DC BALANCE is a ‘“fine’’ control and should
additional range be required to balance the
amplifier a coarse DC balance adjustment
is located within the instrument (see Section
V for procedure).

3-10. LEVEL.

3-11. Through its variable range, LEVEL control
determines the point on the triggering-source wave-
form at which the sweep starts. This trigger level
is variable whether using external, internal, or line
for the trigger source. By proper setting of LEVEL
the sweep may be started at any point on a vertical
deflection waveform (deflection > 0.5 ¢m) when trig-
gering internally or at a point between +10v to -10v
on an external trigger signal. The + or - on the
LEVEL control refers to the direction the triggering
point moves on a waveform, regardless of the SLOPE
setting (for example, turning LEVEL ccw moves
triggering level toward a more negative point on the
triggering waveform). When LEVEL is set fully
counterclockwise to AUTO (detented position), the
sweep will free run at a low repetition rate providing
a baseline in the absence of a triggering signal and
then provide automatic triggering of the sweep when
a signal within specifications is applied. In AUTO an
external trigger is always AC coupled. When LEVEL
is set fully clockwiseto FREE RUN (detented position},

01879-1Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4 3-1
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1. AMPLIFIER AC-DC. Selects internal direct

3-2

or capacitive coupling on 7 highest sensitivity
ranges (see Paragraph 3-31).

Horizontal +input terminal. Positive-going
signals applied to this terminal causethetrace
to deflect to the right.

Horizontal -input terminal. Negative-going
signals applied to this terminal cause the
trace to deflect to the right.

INPUT AC-DC. Selects direct or capacitive
coupling of the input signal (see Paragraph
3-31).

Trigger Input Terminal.
trigger signal.

Accepts external

Trigger Input AC-DC. Selects direct or capa-
citive coupling of external trigger signal (al-
ways AC coupled when LEVEL set to AUTO).

NOREMAL-SINGLE. Selects normal sweep or
single sweep operation (see Paragraph 3-12).

LEVEL. Selects free-running, automatic trig-
gering, or variable amplitude triggering (see
Paragraph 3-10).

TRIGGER SOURCE-SLOPE. Selects source
of sweep trigger signal and slope on which
trigger occurs. INT. triggers with internal

10.

11.

12,

13.

14.

15.

16.

vertical signal; LINE triggers on power line
waveform; EXT. triggers on signal at trigger
input terminal.

ARMED. Indicator glows when sweep is ready
for trigger in SINGLE sweep operation.

SWEEP TIME. Selects time unit per centi-
meter of sweep. Calibrated sweep time
when VERNIER is fully cw (detented position).

VERNIER. Variable portion reduces sweep
time per centimeter for selected range. Allows
continuous adjustment between ranges; extends
slowest sweep speed to 12.5 sec/cm. Cali-
brated sweep when set to CAL.

Horizontal POSITION.
ontally.

Horizontal SENSITIVITY. Sets the deflection
sensitivity of the trace and selects internal
sweep, Calibrated SENSITIVITY when VER-
NIER is fully cw (detented position).

Moves trace horiz-

VERNIER. Variable portion reduces deflec-
tion sensitivity for range selected. Allows
continuous adjustment between ranges; ex-
tends minimum sensitivity to 50 V/CM. Cali-
brated SENSITIVITY when set to CAL.

Horizontal DC BALANCE. Adjusts internal
DC levels to minimize trace shift when chang-
ing sensitivity ranges (or using VERNIER).

Figure 3-2. Controls and Terminals (Horizontal, Sweep, and Triggering)
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the horizontal sweep is free running at a rate deter-
mined by the sweep time setting, and cannot be con-
trolled by a triggering signal.

3-12. NORMAL-SINGLE.

3-13. When NORMAL-SINGLE is set to NORMAL, the
horizontal sweep operates recurrently as determined
by the triggering signal. In SINGLE position, the
sweep can be triggered only once, after which it is
locked out until armed by switching to NORMAL and
back to SINGLE. The ARMED light is on in SINGLE
position when the sweep is armed and ready to be
triggered. To use the single sweepoperation, LEVEL
must be set anywhere in its variable range, i.e. not
in AUTO or FREE RUN. See also Paragraph 3-24.

3-14. BEAM FINDER.

3-15. This paragraph will explain operation and
function of the BEAM FINDER and also discuss some
causes of no CRT display. The BEAM FINDER push-
button is useful for locating a display which is not
visible on the CRT for these common reasons: 1) DC
unbalance in amplifier at high sensitivities, (and
AMPLIFIER DC coupling), 2) amplifier being over-
loaded at input, or 3) intensity set too low. Depressing
the BEAM FINDER defocuses and intensifies the CRT
trace (or spot), and reduces the sensitivity of both
horizontal and vertical amplifiers so the trace appears
on-screen regardless of INTENSITY, DC BALANCE,
and POSITION settings. The beam finder reduces
amplifier gain enough to overcome the effectiveposi-
tioning range of the DC BALANCE controls, which
amounts to as much as 40 screen diameters (i.e.
400 cm) at the highest amplifier sensitivity, as com-
pared to only 2 screen diameters (20 cm) range for
POSITION control. Because of the desensitization
required to overcome DC BALANCE range, the POSI-
TION controls are essentially inoperative when the
BEAM FINDER is depressed. Therefore, always set
POSITION to approximately ‘120’ clock’’ beforeusing
the beam finder. To get maximum usefulness from
the BEAM FINDER, the selected amplifier sensitivity
and coupling should also be considered. At higher
amplifier sensitivities (i.e. toward 0.2 MV/CM), if
AMPLIFIER is set to AC, a DC unbalance in the
amplifier cannot cause an off-screen deflection. In-
stead, the most probable cause is amplifier overload
by the input signal or intensity may be set too low. At
higher sensitivities with amplifier DC coupling, and
trace not on screen, switch AMPLIFIER to AC and if
trace now appears on-screen then a DC unbalance
exists (to make DC BALANCE setting see Figure 3-3).
At lower amplifier sensitivities, DC unbalance is
eliminated as a cause for off-screen trace. Another
cause of no display is non-triggering sweep and this
can be checked by noting if trace appears when the

automatic triggering mode is used (see Table 1-1 for .

specifications).

3-16. OPERATIONAL CHECK.

3-17. This procedure may be followed to check opera~
tion of most controls and circuits of the Model 130C.

a. Turn INTENSITY to about 12 o’clock position
(turns AC power on). Allow several minutes warmup.

01879~
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b. Set all VERNIERs to CAL.

¢. Set horizontal and vertical AMPLIFIER and
INPUT to AC.

d. Set vertical SENSITIVITY to CAL.

e. Set the horizontal SENSITIVITY to INTERNAL
SWEEP X1 and set SWEEP TIME to 1 MILLISECONDS/
CM.

f. Set TRIGGER SOURCE-SLOPE toINT. +, LEVEL
to AUTO, and NORMAL-SINGLE to NORMAL.

g. Adjust both POSITION controls to center display.
Adjust FOCUS for sharp, clear trace.

h. The height of the square wave displayed should
be 5 cm.

3-18. OPERATING PROCEDURES.

8-19, Paragraphs 3-20 through 3-2¢, and the figures
referenced, describe procedures for vdrious opera-
ting modes and applications of the Model 130C. Before
operating the Oscilloscope and following these pro-
cedures, it is recommended that Paragraphs 3-3
through 3-15 be read to become completely familiar
with front panel controls. Also, Paragraphs 3-31and
3-33 describe considerations which are important in
most measurements with the Model 130C.

3-20. INTERNALLY TRIGGERED SWEEP
OPERATION.

3-21. In this type operation, the sweep is triggered
internally from the vertical signal or line frequency
and the signal to be observedis applied to the vertical
input; Figure 3-4 provides a step by step procedure.
With TRIGGER SOURCE-SLOPE set to INT. + or -,
the sweep is triggered when the vertical signal input
causes a vertical deflection of 0.5 cm or more. With
TRIGGER SOURCE-SLOPE set to LINE + or -, the
sweep is triggered from the AC power line waveform.
Function of LEVEL control is described in Para-
graph 3-10.

3-22. EXTERNALLY TRIGGERED SWEEP
OPERATION,

3-23. In this type operation the sweep is triggered
from an externally applied signal and the signal to be
observed is applied to the vertical input; Figure 3-5
provides the step by step procedure. With TRIGGER
SOURCE-SLOPE set to EXT. + or -, the horizontal
sweep is triggered by a signal of 0.5V p-p or more,
applied to the trigger input terminals. Figure 3-5
explains use and specifications for AC or DC trigger
input coupling; if LEVEL is setto AUTO, the external
trigger signal is always AC coupled. Function of
LEVEL control is explained in Paragraph 3-10.

3-24, SINGLE SWEEP OPERATION.

3-25. A step by step procedure for obtaining single
sweep operation is contained in Figure 3-6. This
method is useful for observing single shotphenomena
or random events. With single sweep operation, the
sweep occurs just once and cannot be retriggereduntil
manually rearmed. See also Paragraph 3-12 for
explanation of the SINGLE-NORMAL switch,

3-3
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3-26. DIFFERENTIAL INPUT OPERATION.

3-27. Balanced inputs are provided on all SENSI-
TIVITY ranges of both horizontal and vertical deflec-
tion amplifiers which allows measurement of the
difference between two signals. This is called dif-
ferential input operation and in this mode the two
signals are subtracted algebraically and the differ-
ence is displayed as a single trace. This type of
operation eliminates signals which are common to both
inputs (referred to as the common mode signal) and
displays signals peculiar to only one input. Figure
3-7 provides a step by step procedure for differential
operation of the Model 130C. Common mode rejection
expressed in decibels represents the ability of the
amplifier to attenuate the common mode signal and
this is summarized in Table 3-1 along with the maxi-
mum allowable peak-to-peak common mode signal to
maintain these rejection ratios.

Table 3~1. Common Mode Rejection

. Minimum
Maximum Common Mode
SENSITIVITY Peak-to-Peak L
Input Rejection
(DC to 50 kc)
0.2 MV/CM thru 4 volts 40 db
0.2 VOLTS/CM
0.5 VOLTS/CM 40 volts 30 db
thru 2 VOLTS/CM
5 VOLTS/CM thru 400 volts 30 db
20 VOLTS/CM

Model 130C

3-28. X-Y OPERATION,

3-29. In the X-Y mode of operation the internal sweep
is disabled and external signals are applied to both
the horizontal and vertical amplifiers. Figure 3-8
provides an operating procedure for obtaining Lissa-
Jous patterns or X-Y plots. The X-Y display is a
graph of the vertical signal vs. the horizontal signal
and isuseful for displaying plots of voltage vs. current,
hysteresis loops, pressure vs. strain (using strain
gages), etc. Another important application for X-Y
operation is to make phase shift measurements. The
vertical and horizontal amplifiers have identical
characteristics and less than +1° relative phase shift
from DC to 100 kc when VERNIERS are set to CAL,
and amplifier SENSITIVITY settings are equal.
Application Note 29 describes a convenient method
for measuring phase shift. When measuring phase
shift at very low frequencies, use both AMPLIFIER
DC and INPUT DC to eliminate phase differences
contributed by the AC coupling capacitors.

3-30. OPERATING CONSIDERATIONS.

3-31. USE OF AMPLIFIER AND INPUT AC-DC.

3-32. Different combinations of AMPLIFIER and IN-
PUT coupling will provide various advantages in the
characteristics of operation depending on the wave-
form to be displayed. Table 3-2 summarizes the
typical low-frequency 3 db cutoff point with different
SENSITIVITY and coupling settings; typical applica-
tions are also given. The high frequency 3 db cutoff
point is 500kc inall cases. For SENSITIVITY settings
from 50 MV/CM through 20 VOLTS/CM, AMPLIFIER

Table 3-2. Characteristics and Applications for AMPLIFIER and INPUT Coupling Combinations

SENSITIVITY (MV/CM)

AMPLIFIER | INPUT| .2 |.5 |1 (2 |5 |10 |20

50 MV to 20 VOLTS/CM

APPLICATIONS

AC DC | 25 [10 |5 [2.5{1 .5 ]|.25
cps |eps|cps |cps|eps| cps|eps

DC For observing the DC com-
ponent of waveforms;
typical drift 0.3 mv per
half hour.

AC AC 25 |16 11
cps [eps|cps

<t 10 CPS e

For observing small, low-
frequency components of
waveforms without drift
(AMPLIFIER switch has no
effect on V/CM ranges)

DC AC -

10 cps

For general-purpose
measurement of AC wave-

> forms; blocks DC compo-
nents; maximum input is
600 volts peak (AC + DC)

DC DC DC

For observing very low
frequency components at

A

> high sensitivities when
large DC level is present.

(Note maximum input limit)

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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coupling switch has no effect; coupling is always DC
for these ranges. When using amplifier AC coupling
in the most sensitive range of 0.2 MV/CM at low
ambient temperatures the amplifier sensitivity is
reduced slightly. The reduction is noticeable only at
temperatures below 25°C and reaches a maximum of
approximately 3% at 0°C.

J3-33. APPLYING INPUT SIGNALS.

3-34. For measurements at high amplifier sensi-
tivities and high impedance levels a shielded input

01879-1 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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connection to the Oscilloscope is desirable. The &
Model 10111A Adapter provides a shielded banana
post to female BNC connector. Two adapters can be
used to provide shielded connections for differential
input operation. Frequency compensated divider
probes (listed in Table 1-2) can be used to provide
a higher input impedance and thus reduce loading
effects on the circuit where measurements are made.
The 500 MV CALIBRATOR output on the Model 130C
front panel may be used for probe compensation adjust-
ment (described in the Operating Note for the probe).
The Model 10111A Adapter is necessary for connecting
the divider probes to the Model 130C input terminals.

3-5
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K RIZONTAL SWEEP

C"P??

~
(7]

SENSITIYITY / VERJIER TIME 7 VERNIER
Vo i Cone e

Note

Steps 2 through 6 are for both horizontal
and vertical controls.

Set INTENSITY to mid-range.

Set AMPLIFIER and INPUT to AC.

Set DC BALANCE and POSITION tc mid-range.
Set SENSITIVITY to BAL.

Set VERNIER to CAL.

Center spot with POSITION.

Set vertical AMPLIFIER to DC.

Center spot with vertical DC BALANCE, If
spot is not on CRT, depress BEAM FINDER,
and set DC BALANCE so spotisabout centered
on CRT. Release BEAM FINDER andif neces-
sary, refine DC BALANCE setting so spot is
centered on CRT (spot will always travel up
and down near the vertical center graticule
line). Vertical amplifier is now DC Balanced.

J@{cg \@\o

10.

Note

If spot cannot be centered with DC BAL-
ANCE at about its mid-range, check the
coarse balance adjustment (internal) ac-
cording to Section V procedure.

To balance the horizontal amplifier first set
vertical AMPLIFIER to AC and horizontal
AMPLIFIER to DC.

Center spot with horizontal DC BALANCE.
If spot is not on CRT, depress BEAM FIND-
ER, and set DC BALANCE so spot is about
centered on CRT. Release BEAM FINDER
and if necessary, refine DC BALANCE set-
ting so spot is centered on CRT (spot will
always travel across CRT near the horizontal
center graticule line). Horizontal amplifier
is now DC balanced. See note following step 8,
this procedure.

Fizure 3-3. DC BALANCE Procedure
Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

01879-1



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

Model 130C

Section III
Figure 3-4

VERTICAL

HORIZONTAL
NSITIVITY / VERNIER

SWEEP

TIME / VERNIER
...............

10.

Connect vertical signal to input. For differ-
ential input see Figure 3-17.

Set SENSITIVITY for desired vertical deflection.
Set VERNIER to CAL for calibrated sensitivity.
Set SENSITIVITY to INTERNAL SWEEP Xl1.
Set TRIGGER SOURCE-SLOPE to INT + or
INT -. To trigger on power line waveforms
set TRIGGER SOURCE-SLOPE to LINE +
or LINE -.

Set LEVEL to AUTO.

Set NORMAL-SINGLE to NORMAL,

Set SWEEP TIME for desired presentation of
waveform,

Set VERNIER to CAL for calibrated sweep
time.

Adjust LEVEL to trigger at a desired point
on triggering waveform.

: i30C-A-4

01879-1

Figure 3-4. Internal Sweep with Internal Trigger

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

3-7



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

Section I Model 130C
Figure 3-5

HORIZONTA) SWEE, =3
SENSITIVITY 7 VIRNIER TIME / VE] NiER
ey e
Al g "
; ‘ . )
.

bC BALANCE sosimion

sEwErT- et

{@5

1. Connect vertical signal to input,

2. Set SENSITIVITY for desired vertical deflection.
3. Set VEENIER to CAL for calibrated sensitivity.

4. Set SENSITIVITY to INTERNAL SWEEP X1.

5. Set TRIGGER SOURCE-SLOPE to EXT + or
EXT -.

6. Set AC-DC to either AC or DC for trigger

signal above 20 cps; set to DC for trigger
signal from DC to 20 cps.

7. Connect trigger signal to input.
8. Set NORMAL-SINGLE to NORMAL.,

9. Adjust LEVEL to obtain a display on CRT.
Do not use AUTO for trigger below 50 cps.

10. Set SWEEP TIME for desired presentation of
waveform.

11. Set VERNIER to CAL for calibrated sweep
time.

12. Adjust LEVEL to trigger at desired point on
triggering waveform.

Figure 3-5. Internal Sweep with External Trigg

; Approved For Release 2001/05/07 : CIA-RDP70B00584R00010 270001-4 01679-1
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1. Set SENSITIVITY and SWEEP TIME as desired.

2. Set TRIGGER SOURCE-SLOPE for internal or
external triggering as required.

3. Set LEVEL to proper triggering point. Do
not use AUTO or FREE RUN (see Paragraph
3-12).

4, Set NORMAL-SINGLE to SINGLE. ARMED
indicator should glow.

5. Apply vertical signél.

6. Apply trigger signal if required (i.e. if using
external trigger; otherwise sweep will trigger
internally from vertical circuits).

7. To re-arm sweep, switch to NORMAL and
back to SINGLE. ARMED indicator will
glow when sweep is armed and ready to be
triggered.

Figure 3-6. Single Sweep Operation

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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Figure 3-7
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1. Disconnect grounding link from center input
terminal.
2. Connect positive-going signal to left-hand
terminal,
3. Connect negative-going signal to center termi-
nal.
4. Set SENSITIVITY for desired vertical deflec-
tion. When using high sensitivities (i.e.
toward 0.2 MV/CM) and internal DC coupling,
check for DC BALANCE (Figure 3-3) if
necessary.
5. Set VERNIER to CAL for calibrated sensitivity.
6. Follow the procedure above if differential
horizontal input is desired.
#igure 3-7. Differential Operation
310 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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1. Connect Y signal to vertical input.

2. Connect X signal to horizontal input.

3. Set SENSITIVITY for desired deflection.

4. Set VERNIER to CAL for calibrated sensitivity,

5. Adjust POSITION for desired vertical position.

6. Set SENSITIVITY for desired deflection.

7. Set VERNIER to CAL for calibrated sensi-
tivity.

8. Adjust POSITION for desired horizontal posi-
tion.

Figure 3-8. X-Y Operation

01879-1 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4 311
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Figure 4-1. Model 130C Overall Functional Block Diagram
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Section IV
Paragraphs 4-1 to 4-13

SECTION 1V
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2.  As shown in the block diagram, Figure 4-1, the
Model 130C consists of five major sections: low voltage
power supply, high voltage power supply, vertical
amplifier, horizontal amplifier and sweep generator.

4-3. The paragraphs of this section discuss the
circuit details of the major sections of the Model 130C.
Since the vertical and horizontal amplifiers are nearly
identical, the horizontal amplifier is described where
it differs from the vertical amplifier.

4-4. LOW VOLTAGE POWER SUPPLY,

4-5. The low voltage power supply provides operating
voltages for the amplifiers and for the sweep generator
circuits with outputs of -100V, +12.5V, +100V, and
+260V. The regulated +12.5 volt supply provides fila-
ment voltage for the vertical and horizontal input stages
and a current source for the trace alignment coil.

4-6. -100 VOLT SUPPLY.

4-7. The -100 volt supply provides regulated voltages
for the amplifier and sweep circuits, and also provides
a reference voltage for the +100 volt and +250 volt
supplies. Refer to Figure 4-2. Differential Amplifier
Q463/Q464 compares the reference voltage from
Reference Tube V461 against the output voltage sample
obtained by voltage divider R467/R469. The differ-
ence voltage is amplified and applied to Driver Q462
and Series Regulator Q461. The voltage applied to
Series Regulator Q461 is out of phase, i.e., when the
output voltage of the supply rises, the voltage applied
to Q461 causes the series voltage drop to increase,
returning the supply voltage to its original level. In
this way, any variations in output voltage due to load
change or line voltage change are sensed by the differ-
ential amplifier and corrected by the series regulator.
Potentiometer R468 adjusts the output voltage to
exactly -100 volts.

4-8. +100 and +250 VOLT SUPPLIES,

4-9. The +100 and +250 volt supplies operate in the
same manner as the -100 volt supply. A sample of
the output voltage is compared to a reference voltage
(the -100 volt supply) and the difference voltage ampli-
fied and applied to a series regulator. The series
regulator corrects for the variations inoutput voltage.
The +250 volt is ‘‘stacked’’ on the +100V supply and
the two are interdependent.

4-10. +12.5 VOLT SUPPLY.

4-11. The +12.5 volt supply is dependent only on the
-100V supply and uses a single series regulator Q481
with a Zener diode reference CR482. Any variation
in supply voltage is coupled through the reference
dicde. This results inabase current change for Q481,
which is amplified and acts to vary the supply load
current, providing the supply regulation.

01879-1

4-12. HIGH VOLTAGE POWER SUPPLY,

4-13. The high voltage power supply provides the
voltages necessary for the operation of the cathode
ray tube. Refer to Figure 4-3 for the following ex-
planation. Tube V301 is operating in a Hartley oscil-
lator circuit, oscillating at approximately 70 kc.
The oscillator voltage is applied to the primary of
high voltage transformer T301. The primary voltage
is stepped up by the transformer and rectified by
V304 and V305. The outputofthe rectifiers is filtered
and applied to the CRT cathode and grid. The CRT
cathode voltage is compared to the +250V supply by
voltage dividers R311 through R318 and applied to
Control Amplifier V302, Since the cathode of V302 is

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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Figure 4-2. LV Power Supply Block Diagram
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Model 130C

+250V +250V tied to a regulated voltage (-100 volts) any variation
v in high voltage is seen by V302 as a change in grid-
I cathode voltage. This grid-cathode voltage change is
o! @ amplified and applied to the screen grid ofOscillator
| AWPLIFIER »3 ¢ V301 to control the outputamplitude of the oscillator.
vioz 1 _j__ The change is always in the proper direction to cor-
T S rect for change in high voltage.
K 4-14. INTENSITY control R308 varies the CRT cath-
—-100V ode voltage, varying the intensity of the spot or trace
100V on the CRT screen. FOCUS control R317 varies the
+ 0. focus grid voltage for trace focus. Astigmatism
N S adjustment R319 varies the voltage on theaccelerator
Q\ 4,‘ > -z to adjust beam geometry for a round spot.
[ [~
4-15. SWEEP GENERATOR.
4-16. Refer to Figure 4-4 for a block diagram of the
RECTIFIER sweep generator circuitry. The trigger generator
TR ma PO = produces signals which synchronize the sweep with
0SCILLATOR TRANSFORMER internal signals from the vertical amplifier or power
T | < line, or with external trigger signals. In Figure 4-4
vl T301 1 circuits represented in blocks to the rightofthe Trig-
—p{ RECTIFIER - ger Generator produce a linear sweep voltage (saw-
V305 tooth wave shape) which is amplified by thehorizontal
UNBLANKING amplifier and applied to the CRT deflection plates.
4__GA:( ‘5 EFERPO M
0c -8 -2 GENERATOR 4-17. TRIGGER GENERATOR.
4-18, The trigger generator consists of differential
Figure 4-3. H V Power Supply Block Diagram amplifier V101 and Schmitt trigger V10Z. Thetrigger
GATE
(?Ajg;AJJE > UNBLANKING
FOLLOWER TO RVPS
Vi0dA
s10l N
INTERNAL 5175 ¢
TRIGGER TRIGGER SOURCE-SLOPE SWEEP
FROM //- Ol ] O\
VERT. AMP T~ 37 TIMING
/ S102 | RESISTOR
e 7O (e |
L / s / I
SWEEP |
DIFFERENTIAL TRIGGER GATE RAT
AT AMPLIFIER GENERATOR »| GENERATOR > Dl%Clg?BNEECT : mT\FIGOéAOR
NPUT bang Vil V02 VI03A, VI04B VI09A I
“ TIMING
I CAPACITOR
SioLE k3
HOLD -OFF N |
CATHODE alol ' SWEEP
FOLLOWER ' OUTPUT
V1038 = ! CATHCDE
<sios | FOLLOWER
: V1068
DIODE NORMAL-| |
CLANP SINGLE I
vi09B |
l
SWEEP
s | sy
- < 130¢c-C-2 >
HOLD - OFF % Vi0sc l PAVPLIFIER
CAPACITOR ~o 1
= S ————— i

Figure 4-4. Sweep Generator Functional Block Diagram
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Model 130C

signal, whether power line, internal, or external, is
applied to one grid of V101 as determined by setting
of the trigger slope control (S101). The other grid is
connected to LEVEL control R116 through S101. The
setting of R116 determines the DC level on one half
of V101, and thus the point at which the trigger signal
will cause V101 to conduct, The output of V101B
drives trigger generator V102 which provides the
waveform to drive the gate generator. When 8102 is
in FREE RUN no trigger is needed to switch the gate
generator to start a new sweep; see Paragraph 4-26,
When S102 is in AUTO, trigger generator V102 is
converted to a free-running multivibrator (R124 is
placed in circuit by S102C), with a repetition rate of
40 to 50 cps. Switch section S102B grounds one grid
of V101 (depending on slope selected by S101) and
AC-couples the trigger signal through C113 to V102A.,
This arrangement allows the trigger to be generated
at the approximate zero crossing of the input signal,

4-19. GATE GENERATOR,

4-20. The square wave generated by V102 is differ-
entiated by C115 and R130, and the positive spike is
clipped by CR111. Gate Generator V103A and V104B
operates as a Schmitt Trigger circuit with wide
hysteresis limits. The negative spike, through C116
to the grid of V103A, causes the gate generator to
change states, starting the sweep. As the gate gen-
erator switches states, the positive output at V103A
plate goes to cathode follower V104A which provides
the unblanking signal to the CRT (through the HV power
supply).

4-21. INTEGRATOR,.

4-22. As the gate generator changes stages (on signal
from the trigger generator), the negative gate voltage
at V104B takes diodes V109A and V109B out of con-
duction.  This allows the timing capacitor (C175
through C181, depending on sweep time set) to charge
in a negative direction, since it is connected through
the sweep time resistors to -100 volts. The integrator
V106A amplifies and inverts this negative-going volt-
age at its grid (pin 2) to produce a large, positive-~
going output at the plate. This positive-going voltage
is fed back to V106A grid through cathode follower
V106B and the timing capacitor and this feedback
kkeeps the integrator input voltage almost constant.
Thus the voltage across the Sweep timing resistor
algo remains nearly constantto produce a correspond-
ing nearly constant current. The current charges
the sweep capacitor at a linear rate to produce a
linear sweep output. The sweep output is routed
through switch $202 to the horizontal amplifier and
then to the CRT deflection plates.

4-23. The slope of the sweep output waveforms is
determined by the RC time constant of resistors
(R175 to R186) and capacitors (C175 to C181) used on
a4 selected SWEEP TIME range. VERNIER control
R179 provides a fine adjustment of sweep time by
altering the DC voltage to which the timing resistor
is returned. Neon lamp V107 is used to reduce the
average level of the sawtooth swing to a less positive
value so the lower end of the sweep may be clamped
to zero volts.

Section IV
Paragraphs 4-19 to 4-27

4-24. SWEEP TERMINATION AND HOLD-OFF.

4-25. Termination of a sweep is accomplished by
feeding back the positive-going sweep voltage to the
input of the gate generator. The feedback path is
through hold-off diode V109C (which conducts during
the sweep) and hold-off cathode follower V103B. The
feedback voltage on V103B grid causes the cathode
voltage to cross the upper hysteresis limit of the gate
generator. The time required for this feedback to
reach the upper hysteresis limit is determined by the
sawtooth slope, thus setting the time between sweeps.
The gate generator changes state to produce a neg~
ative voltage step at the plate of V103A and a positive
voltage step at the plate of V104B. The negative volt-
age step is fed through gate output cathode follower
V104A to the high-voltage power supply, blanking the
CRT beam until a new sweep begins. The positive
voltage step at the plate 0of V104B causes diodes V109A
and V109B to conduct. The sweep timing capacitor
discharges quickly through the clamp diode V109B,
clamping the sweep output to a constant level and
producing the retrace portion of the sweep waveform.
The two diodes return the sweep output to the same
reference level as the gridofintegrator V106A. Hold-
off diode V109C is cut off by the fast negative drop of
the retrace (i.e., as timing capacitor discharges), but
instead of a rapid decrease in voltage at the grid of
V103B, the voltage here starts decaying at a rate
determined by R148 and the value of hold-off capacitor
used on a given sweep range. The cathode of V103B
follows this decay rate and V103A grid voltage is kept
high enough for a sufficient time to allow sweep circuit
recovery. When the hold-off level from V103B decays
enough, a negative trigger at V103A grid can reach
the lower hysteresis limitand begin a new sweep cycle,
Stability adjustment, R151, sets the DC level (just
above lower hysteresis limit) at which V103B cathode
quits following the hold-off decay voltage on the grid
(this circuit is changed in free run operation; see
Paragraph 4-26). An incoming trigger which reaches
below this DC level to the lower hysteresis limit,
starts the new sweep.

Note

The hold-off capacitor for agiven sweeptime
setting is the same capacitor which is used
as the timing ecapacitor in another sweep
range (except that stray capacitance is used
for hold-off purposes in the three fastest
sweep speeds). For example, C176 is the
hold-off capacitor in 0.1 through 5 SECOND/
CM settings, but then C176 becomes the
timing capacitor in 10, 20, and 50 MILLI-
SECONDS/CM settings (and C177 becomes
the hold-off capacitor),

4-26. FREE RUN CIRCUIT OPERATION.

4-27, When LEVEL control is set to FREE RUN, the
gate generator and other sweep circuits operate with-
out a trigger from V102, This is accomplished by
allowing the hold-off decay at V103B cathode to cross
the lower hysteresis limit (rather than a trigger
crossing as explained in Paragraph 4-24) of the gate
generator which initiates a new sweep cycle. The
stability adjustment is switched out of the circuit by
S102E which applies -100 volts directly to R152in the
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cathode circuit of V103B. This shifts the DC level
at which V103B cathode quits following the grid hold~-
off voltage to a level below the lower hysteresis
limit. Now as the hold-off decay voltage crosses
the hysteresis limit it starts the sweep again.

4-28. SINGLE SWEEP CIRCUIT,

4-29. In single sweep operation the sweepis triggered
on the first trigger received after manual arming,
and further triggers are ineffective until the circuit
is re-armed. This sequence is accomplished in the
Model 130C by preventing the retrace fromoceurring.
In NORMAL operation, switch S104A returns Q101
emitter to ground through R150 and the transistor is
inoperative. In SINGLE operation, however, S104A
connects R150 to -100 volts. This still biases Q101
off, but allows conduction when the base voltage be-
comes more positive during the sweep. Inthe SINGLE
position, S104B connects +100v to neon indicator
1)S101. Because the sweep level is at zero volts be-
fore the sweep waveform begins, there is sufficient
voltage across the neon to cause it to light (ARMED).
Assuming that S104 has just been switched to SINGLE
position, the first trigger to arrive at the gate gener-
ator starts a sweep in the usual way. As the sweep
output voltage rises, the voltage across DS101 de-
creases until the light goes out. The positive-going
sweep voltage is also applied by voltage divider R143
and R144 to the base of Q101, bringing the transistor
into conduction and eventually driving it into satura-
tion. As in NORMAL operation, the sweep voltage is
fed back through the hold-off circuit to switchthe gate
generator back to its pre-sweep condition (V103A on,
V104B off). With V104B cutoff, the saturation current
of Q101 flowing through R137 is still enough to keep

viodel 130C

diodes V109A and V109B biased off. Integrator V106A
is thus allowed to continue integrating until itreaches
saturation. The sweep output waveform rounds and
levels off, remaining at this high positive level until
the circuit is manually re-armed. Since this positive
voltage is fed back through the hold-off circuit to the
input of the gate generator, triggers generated by
V102 are unable to overcome this voltage and operate
the gate. To re-arm the circuit, S104 is switched
back to NORMAL. This cuts off Q101, which allows
V109A and V109B to conduct and return theintegrator
to its pre-sweep condition. Setting switch S104 back
to SINGLE will repeat the single sweep operation.

4-30. VERTICAL AMPLIFIER.

4-31. The vertical amplifier, as shown in the block
diagram of Figure 4-5, consists of three basic sec-
tions: (1) input attenuators, (2) differential feedback
amplifier, and (3) output differential amplifier. These
circuits are explained in detail in Paragraphs 4-32,
4-34, and 4-36.

4-32. INPUT ATTENUATOR.

4-33. The input attenuator consists of two identical
frequency-compensated voltage dividers which pro-
vide a constant input impedance of 1 megohm shunted
by 45 pf on all ranges of SENSITIVITY for both + and -
inputs. Switch S2 selects either capacitive (AC) or
direct (DC) coupling from the input terminals to the
attenuator. Capacitors C21 and C22 areusedto adjust
input capacitance to 45 pf on SENSITIVITY ranges
0.2 MILLIVOLTS/CM to 0.2 VOLTS/CM. A division

@__:_b:é_—] | SENSITIVITY I
0 Q
]
_ i- __________ A ———— —— .‘I
I | I
| L |l il |, e
|
FINPUT D {6 : AMPLIFIER ; AMPLIFIER oYERTICAS
i 1 VIAQL, 03 ! V2 PLATES
i ]
|
] |
! | —t] Q O [FosiTioN]
/
: : ,‘? \ /
i 1 h \ /
! ! \ [ / CURRENT
1 | IR o 1] N
| I Y T V3
! | o
{ 1
i ! -
—~——o—j->o——— :
|
i
L [orme |,
~INPUT > i AMPLIFIER AMPLIFIER oLERTICA
i V1B,02,04 yeB PLATES
130C-8-4

Figure 4-5. Vertical Amplifier Functional Block Diagram
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ratio of 100:1 on the three least sensitive ranges
(5 VOLTS/CM to 20 VOLTS/CM) is provided by
R11/R13 and R12/R14 on the two inputs. Capacitors
Cl1l and C12 maintain the ratio at high frequencies
by capacitive division. Capacitors C13 and C14 are
adjusted for 45 pf input capacitance on the three least
sensitive ranges. A division ratio of 10:1 on the next
three ranges (0.5 VOLTS/CM to 2 VOLTS/CM) is
provided by R15/R17 and R16/R18 on the two inputs.
Capacitors C17 and C18 maintain this ratio at high
frequencies and C19 and C20 are adjusted to keep
input capacitance at 45 pf on these three ranges. In
the CAL. position of the SENSITIVITY switch, input
terminals are opened and a 5 millivolt, +3%, 350 cps
square wave is applied to the input of tube V1A to
check amplifier calibration. Sensitivity of the ampli-~
fier in the CAL. position is 1 mv/cm. In BAL., posi-
tion, the input terminals are opened and the grid
circuits of V1 are grounded to allow accurate balanc-
ing of DC voltages in the amplifier.

4-34. DIFFERENTIAL FEEDBACK AMPLIFIER.

4-35. From the input attenuator, a signal is fed to
the input of the differential feedback amplifier, i.e.
grids of V1. Resistors R41 and R42 provide input
overload protection. The gain of this amplifier
{consisting of V1, and Q1 through Q4) is effectively
controlled by the interstage attenuator which inserts
feedback resistance (determined by S1 setting) be-
tween the emitters of Q3 and Q4. Gain is propor-
tional to the ratio of the third-stage (Q3 and Q4) col-
lector load to feedback resistance. The interstage
attenuator and the input attenuator give the overall
control of deflection sensitivity. The mainDC current
path for both V1 and Vernier Bal adjustment is through
the feedback paths, R49-R50 or R48, to the -100 volt
supply at the collectors of Q3 and Q4. The positive
voltage supply with high value resistors (compared
to feedback resistance) used for Vernier Bal, mini-
mizes the effect of balance adjustments on gain.
Vernier Bal is adjusted to offset any unbalance at the
output stage plates resulting from the change in re-
sistance between the cathodes of V2A and V2B when
VERNIER is rotated out of CAL position. DC BAL-
ANCE, R49, and Coarse DC Bal, R48, adjustments
are used to equalize the voltage on either side of the
feedback resistance. When the voltages are balanced,
the feedback resistors have no DC flowing through
them and thus changing their values has no effect on
amplifier balance. Variable resistor R59 sets Q3/Q4
collector voltages for anaverageof -15 volts, ensuring
linear operation of the output differential amplifier.
The AMPLIFIER AC-DC switch allows capacitive
coupling of the interstage attenuator onthe seven most
sensitive ranges, minimizing the effect of de drift by
preventing DC current flow in the feedback resistors.
The result is the same as if the amplifier is balanced.
Gain adjustment R69 functions in the same manner as
VERNIER control R70, by inserting resistance which
acts as degenerative feedback. Thus the gain may be
controlled in order to bring the sensitivity calibration
into agreement with a voltage standardor to set inter-
mediate sensitivities. The output of the differential
feedback amplifier at Q3 and Q4 collectors drives the
output differential amplifier, V2A and V2B.

Section IV
Paragraphs 4-34 to 4-40

4-36. OUTPUT AMPLIFIER.

4-37. The output differential amplifier, V2A and
V2B, provides the voltage swing necessary to drive
the deflection plates of the CRT. Cross-neutralization
of the output stages is accomplished by adjustable
capacitors C48 and C49 (shunted by C53), which
couple in-phase signals from the plates of the tubes
to the opposite grids. A voltage divider consisting
of R75 and R77 in the plate circuit of V2A divides
the output signal for use as an internal synchronizing
signal for the sweep generator. Constant current
source V3 is an active impedance, functioning as a
high common cathode impedance to achieve high
differential gain without the use of a large cathode
resistor and negative supply. Resistor R83 sets the
bias on V8, hence the current to the output differential
amplifier. The setting of R83 interacts with R59.
There are two front panel variable controls in the
output amplifier: SENSITIVITY VERNIER and POSI-
TION. When rotated ccw VERNIER, R70, decreases
the gain (i.e. reduces sensitivity) of the amplifier by
introducing degeneration in the cathodes of V2. Ver-
tical movement of the trace is accomplished by POSI-
TION, R'78, which feeds back differential currents
through R73 and R74. This results in a differential
change in Q3 and Q4 collector currents and a differ-
ential voltage change at the grids of V2. Resistors
R79 and R80 ensure that regardless of the POSITION
setting, no DC voltage change occurs at the cathodes
of V2 as VERNIER is moved. Thus, position of the
trace is not affected by changes in the SENSITIVITY
VERNIER.

4-38. BEAM FINDER switch S4 inserts R85 in the
cathode of V3, reducing the current available to the
output stage. This reduces the voltage swing of V2
and reduces the CRT deflection plate voltage swing,
which brings the trace on screen regardiess of signal
amplitude.

4-39. HORIZONTAL AMPLIFIER.

4-40. The horizontal amplifier circuit operation is
identical to that of the vertical amplifier except for
the internal sweep positions of the SENSITIVITY
switch, and the POSITION control R221A/B. In the
INTERNAL SWEEP positions, X1 through X580, the
sawtooth voltage output from the sweep generator is
coupled into the amplifier input at V201A. The sweep
signal gain is then controlled by the interstage attenu-
ator (see Figure 5-16) and applied to the CRT deflec-
tion plates. To allow viewing of any portion of an
expanded waveform, a greater range for POSITION
control is obtained by varying the DC level at the
amplifier input where the sweep is applied. For in-
ternal sweep, R221B is switched out of the circuit
and replaced by two fixed resistors, R273 and R274;
VERNIER R264 is also shorted out leaving V202
cathodes tied together. Resistor R221A (and its
voltage divider circuit) becomes the POSITION control
and changes the DC level at which the sweep wave-
form is applied to the amplifier. Then as amplifier
gain is increased by the interstage attenuator section
of 5202, the sweep is expanded and the effective
positioning range is increased at the same time.
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Section V

Table 1
Table 5-1. Required Test Equipment
Instrument Required
Ttem Type Characteristics Measurement/Adjustment

Model 130C

Recommended
Instruments

1 Voltmeter
Calibrator

Output: 0.002 to
300V p-p

Vert. Sensitivity
Ext. Calibrator
Vert. Calibrator
Horiz. Sensitivity
Horiz. Calibrator
Vert. Gain
Horiz. Gain

& Model T38AR
(CAQI-738-A%)

2 Oscillator Frequency: 10 Vert. Bandwidth 5-10 | @& Model 200CD
cps to 500 ke Vert. Common (AN/URM-127%)
Mode Rej. 5-11
Horiz. Bandwidth 5-14
Horiz. Common
Mode Rej. 5-15
Phase Shift 5-16
Triggering 5-17
Trigger Point 5-18
Intensity Mod. 5-22
Horiz. Neut 5-76
Input Cap and Freq. Comp. 5-77
Sweep Length 5-85
3 Attenuator 0 to 110 db Vert. Bandwidth 5-10 | @& Model 350D
attenuation Horiz. Bandwidth 5-14
Phase Shift 5-16
4 AC Voltmeter | Range: 3 mv {.s. Vert. Bandwidth 5-10 | ¢ Model 400D
Horiz. Bandwidth 5-14
5 Time Mark Marker Internal: Sweep Calib. 5-19 | Tektronix Type 180A
Generator 1 usec to 5 sec in Sweep Magnifier 5-21 (AN/USM-108%)
1,2,5, 10 Sweep Time Calib. 5-86
sequence
Output: greater
than 0.1 mv p-p
6 DC Voltmeter | Range: 0 to 300v LV Power Supply 5-65 | & Model 412A
f.s. Vert. Output Stage Current 5-T4 (CAQI-412%)
Accuracy: +1% Horiz. Output Stage Current 5-74
Sweep Stability 5-84
1 HV DC Range: 0 to 3 kv HV Power Supply 5-67 | @ Model 11044A
Voltmeter f.s. Voltage Divider
Accuracy: 3% with @& Model 410B/C
(AN/USM-116%),
adjusted to + 3%
accuracy
8 Square Wave Frequency: 10 kc Vert., Neut. 5-76 | & Model 211A
Generator and 50 ke Vert, Atten. Comp. 5=717 (TS-583B/U*)
Output: 0 to 55V Horiz. Neut. 5-76
pP-p Horiz. Atten. Comp. 5-T7
9 L-C Meter Range: 40 to Vert. Input Cap. 5-T7 | Tektronix Type 130
or 50 pf Horiz. Input Cap. 5-77 {(AN/URM-90%*) or
Alignment # Model 10403A
Attenuator

* Designation for Military Preferred Instrument

5-0
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information for the adjust-
ment and repair of the Model 130C. Also included are
step-by-step procedures for checking performance
against the specifications.

5-3. PERFORMANCE CHECK.
5-4. GENERAL,

5-5. This performance check may be used as a
routine maintenance procedure or as an incoming
inspection to verify the performance of the instrument.
The instruments required for the performance check
are items 1 through 5 listed in Tables 5-1. If the
recommended equipment is not available, equipment
with similar characteristics may be substituted.

9-6. PRELIMINARY PROCEDURE.

a. Set controls as follows:
INTENSITY- - -« - - - .+ + . MidRange
All AC-DC switches» « - « « . « . AC
All VERNIERS: + + - =« + « .+ =+ . (Cal
VERTICAL SENSITIVITY - - ZOVOLTS/CM
HORIZONTAL SENSITIVITY L
- INTERNAL SWEEP Xl

SWEEP TIME . + 1 MILLISECONDS/CM
TRIGGER SOURCE SLOPE + + ¢« « « INT+
LEVEL - - - . + FREE RUN
NORMAL-SINGLE NORMAL
POSITION Controls - Centered

b. A trace should appear on the screen.
INTENSITY if necessary.

Adjust

¢. Rotate INTENSITY through its range. The trace
brightness should vary from extinguished to brighter
than normal. Adjust INTENSITY for normal viewing
level.

d. Rotate FOCUS through its range. The trace
should be defocused at each extreme of the control
and focused at midrange. Adjust FOCUS for sharpest
trace.

e. Adjust TRACE ALIGN (rear panel) to align the
trace parallel to the horizontal graticule lines,

f. Adjust POSITION controls to remove trace from
screen. TurnINTENSITY counterclockwise. Depress-
ing BEAM FINDER should return trace to screen.

5-7. VERTICAL SENSITIVITY.

a. Apply a 1 volt p-p signal from the Voltmeter
calibrator to the vertical input.

b. Set: Vertical SENSITIVITY - 0 1VOLTS/CM
Vertical VERNIER - - - + + + CAL
Vertical INPUT - +« - + + - . « DC

¢. Vertical deflection should be between 9.7 and
10.3 cm.

d. Check all other SENSITIVITY ranges in the
same manner as above, using the values shown in
Table 5-2. The deflection in each case should be
between 9.7 and 10.3 cm.

e. Disconnect the grounding link from the center
input terminal.

f. Set: Vertical SENSITIVITY -
Voltmeter Calibrator output

1 VOLTS/CM
* 10 volts p-p

g. Connect the Voltmeter Calibrator between the
center terminal and the ground terminal.

h. Connect the left-hand input terminal to ground.

i. The deflection should be between 9.7 and 10.3 cm.

j. Set: Vertical SENSITIVITY + -10 VOLTS/CM
Voltmeter Calibrator output * 100 volts p-p

k. The deflection should be between 9.7and 10.3 cm.

m. Disconnect the Voltmeter Calibrator. Reconnect
the grounding link.

5-8. EXTERNAL CALIBRATOR.
a. Connect the Voltmeter Calibrator to the Vertical
input.

b. Set: Vertical INPUT =« « =« + « DC
Vertical SENSITIVITY - 20 MV/CM
Voltmeter Calibrator Output 0.5v p-p

Table 5-2. Vertical/Horizontal
Sensitivity Calibration

Calibrator
SENSITIVITY Output Deflection
.2 MV/CM .002 v 9.7 to 10.3 cm
.5 MV/CM .005 v 9.7 to 10.3 cm
1 MV/CM L01v 9.7 to 10.3 cm
2 MV/CM 02 v 9.7 to 10.3 cm
5 MV/CM 05 v 9.7 to 10.3 cm
10 MV/CM dv 9.7 to 10.3 em
20 MV/CM 2v 9.7 to 10.3 cm
50 MV/CM Sv 9.7 to 10.3 cm
.1 VOLTS/CM lv 9.7 to 10.3 em
.2 VOLTS/CM 2v 9.7 to 10.3 cm
.5 VOLTS/CM 5v 9.7t0 10,3 cm
1 VOLTS/CM 10v 9.7t0 10.3 cm
2 VOLTS/CM 20 v 9.7 to 10.3 cm
5 VOLTS/CM 50 v 9.7 to 10.3 cm
10 VOLTS/CM 100 v 9.7 to 10.3 cm
20 VOLTS/CM 200 v 9.7 to 10.3 ecm
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Section V
Paragraphs 5-9 to 5-13

c. Adjust Vertical VERNIER for exactly 10 cm
deflection.

d. Disconnect Voltmeter Calibrator and apply sig-
nal from 500 MV CALIBRATOR to vertical input.

e. Deflection should be between 9.8 and 10.2 cm.

{. Disconnect the calibrator signal.

5-9. VERTICAL CALIBRATOR.

a. Set: Vertical SENSITIVITY - « - - - 1 MV/CM
Voltmeter Calibrator output - - 5

b. Adjust vertical VERNIER for exactly 4 cm
deflection.

¢. Set vertical SENSITIVITY to CAL.

d. The deflection should be between 3.88 and
4,12 cm.

e. Disconnect the Voltmeter Calibrator.
5-10. VERTICAL BANDWIDTH.

a. Set: Vertical SENSITIVITY - - + - - 1 MV/CM
Vertical VERNIER - « =+ + = - ¢ - » CAL

b. Connect the Oscillator to the vertical input.
Note
External attenuation of the Oscillator signal
is required for this check. Use a “» Model
350D Attenuator Set or load the Oscillator
output with a 50 ohm resistor.
¢. Set Oscillator frequency to 5 kc.

d. AdjustOscillator amplitude for 10 cm deflection.

¢. Connect the AC Voltmeter in parailel with the
vertical input.

{. Note reading of AC Voltmeter.

7. Change Oscillator frequency to 500kc. Readjust
amplitude for AC Voltmeter reading noted in step i,
if necessary.

h. The deflection should be 7.1 cm or greater.

i. Disconnect the Oscillator and AC Voltmeter.

5-11. VERTICAL COMMON MODE REJECTION.

a. Set: Vertical SENSITIVITY - - 0.2 VOLTS/CM
Vertical VERNIER - = - -« » « « ¢« CAL

b. Disconnect the grounding link from the center
vertical input terminal.

¢, Connect the Oscillator between the center termi-
nal and the ground terminal.
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d. Connect a short jumper between the left-hand
terminal and the ground terminal.

e. Set Oscillator frequency to 50 kc.
f. AdjustOscillator amplitudefor 10 cm deflection.

g. Short center and left-hand terminals with the
jumper.

h. Set vertical SENSITIVITY to 20 MV/CM.
i. The deflection should be 1 cm or less.
j. Set vertical SENSITIVITY to 1 VOLTS/CM.

k. Reconnect jumper between left-hand terminal
and ground terminal.

m. Adjust Oscillator amplitude for 10 cm deflection.

n. Short center and left-hand terminals with the
jumper.

p. Set vertical SENSITIVITY to 0.5 VOLTS/CM.
q. The deflection should be 0.6 cm or less.

r. Reconnect jumper between left-hand terminal
and ground terminal

s. Set vertical SENSITIVITY to 10 VOLTS/CM.
t. AdjustOscilloscope amplitude for 5cradeflection.

u. Short center and left-hand terminals with the
jumper.

v. Set vertical SENSITIVITY to 5 VOLTS/CM.

w. The deflection should be 0.3 cm or less.

x. Disconnect the Oscillator. Reconnect the ground-
ing link.

5-12. HORIZONTAL SENSITIVITY.

a. Apply a 1 volt p-p signal from the Voltmeter
Calibrator to the horizontal input.

b. Set: Horizontal INPUT + « » « ¢ = = = » = DC
Horizontal SENSITIVITY* 0.1 VOLTS/CM
Horizontal VERNIER -« - - =+ =+ - CAL

¢. Horizontal deflection should be between 9.7 and
10.3 cm.

d. Checkallother SENSITIVITY ranges in the same
manner as above, using the values shown in Table
5-2. The deflection in each case should be between
9.7 and 10. 3 cm.

5-13. HORIZONTAL CALIBRATOR.

1 MV/CM
«+ 5 mv p-p

a. Set: Horizontal SENSITIVITY -
Voltmeter Calibrator output

b. Adjust horizontal VERNIER for exactly 4 ¢cm
deflection.

c. Set horizontal SENSITIVITY to CAL.

d. The deflection should be between 3.88 and
4,12 cm.

e. Disconnect the Voltmeter Calibrator.
01789-3
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9-14. HORIZONTAL BANDWIDTH.
a. Set: Horizontal SENSITIVITY - - 1Mmv/cMm

Horizontal VERNIER =+ . . . . CAL
b. Connect the Oscillator to the horizontal input.
Note

External attenuation of the Oscillator signal
is required for this check. Use a @ Model
350D Attenuator Set or load the Oscillator
output with a 50 ohm resistor.

¢. Set Oscillator frequency to 5 ke.
d. Adjust Oscillator amplitude for 10 cm deflection.

e. Connect the AC Voltmeter in parallel with the
horizontal input,

f. Note reading of AC Voltmeter.

g. Change Oscillator frequency to 500 ke. Re-
adjust amplitude for AC Voltmeter reading noted in
step f, if necessary.

h. The deflection should be 7.1 cm or greater.
i. Disconnect the Oscillator and AC Voltmeter.

9-15. HORIZONTAL COMMON MODE REJECTION,

a. Set: Horizontal SENSITIVITY - 0.2VOLTS/CM
Horizontal VERNIER - - . . . . CAL

b. Disconnect the grounding link from the center
horizontal input terminal.

¢. Connect the Oscillator between the center ter-
rinal and the ground terminal,

d. Connect a short jumper between the left-hand
terminal and the ground terminal,

e. Set Oscillator frequency to 50 kc.
f. Adjust Oscillator amplitude for 10 emdeflection.

g. Short center and left-hand terminals with the
jumper,

h. Set horizontal SENSITIVITY to 20 MV/CM.
1. The deflection should be 1 cm or less.
j- Set horizontal SENSITIVITY to 1 VOLTS/CM.

k. Reconnect jumper between left-hand terminal
and ground terminal,

m. Adjust Oscillator amplitude for 10 em deflection.

n. Short center and left-hand terminals with the
jumper,

p. Set horizontal SENSITIVITY to 0.5 VOLTS/CM,
4. The deflection should be 0.6 cm or less,

r. Reconnect jumper between left~-hand terminal
and ground terminal.

s. Set horizontal SENSITIVITY to 10 VOLTS/CM.
t. Adjust Oscillator amplitude for 5 cm deflection,

u. Short center and left-hand terminals with the
jumper.

v. Set horizontal SENSITIVITY to § VOLTS/CM.

Section V
Paragraphs 5-14 to 5-17

w. The deflection should be 0.3 cm or less.
x. Disconnect the Oscillator.

5-16. PHASE SHIFT.

a. Set: Horizontal and Vertical SENSITIVITY + -
. . . . . . . - . 10 VOLTS/CM
Horizontal and Vertical VERNIER® CAL
Horizontal and Vertical AMPLIFIER DC
Horizontal and Vertical INPUT® -+ - DC

b. Connect the Oscillator to both horizontal and
vertical input terminals.

€. Set Oscillator frequency to 100 ke.

d. Adjust Oscillator amplitude for 5 em vertical
and horizontal deflection.

e. The minor diameter of the ellipse should be
less than 0.1 cm,

f. Check all other SENSITIVITY ranges, keeping
deflection constant at 5 cm. The minor diameter of
the ellipse should be less than 0.1 cm in each case.

Note

On the highest SENSITIVITY ranges, external
attenuation of the Oscillator signal will be
hecessary. Use a & Model 350D Attenuator
Set or load the Oscillator output with a 50
ohm resistor.

g. Disconnect the Oscillator,

5-17. TRIGGERING.

a. Set: Vertical SENSITIVITY . . 20 VOLTS/CM
Horizontal SENSITIVITY + « - + « .
* * + + + + « INTERNAL SWEEP X1
SWEEP TIME - 1 MILLISECONDS/CM
TRIGGER SOURCE-SLOPE * EXT+
LEVEL » . . ' . . . 0 . . AUTO

b. A baseline should be displayed with no signal
applied.

€. Apply a 500 kc signal from the Oscillator to
the vertical input.

d. Set: TRIGGER SOURCE-SLOPE - - - INT+
SWEEP TIME * + 1 uSECONDS/CM

e. Adjust Oscillator amplitude for 0.5 cm deflection.

f. Vary Oscillator frequency from 500 ke to 50
cps, keeping amplitude constant at 0.5 cm. Stable
triggering should occur over the entire range.

g. Set LEVEL to +.

h. Vary Oscillator frequency from 10 cps to 500ke,
keeping amplitude constant at 0.5 cm, Stable trig-
gering should occur over the entire range. Note:
some adjustment of LEVEL may be necessary at
the high frequency end of the range.

i. Apply a 500 kec signal from the Oscillator to
the vertical input and the external trigger input.

. 14
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Section V
Paragraphs 5-18 to 5-22

j. Set: LEVEL - - + == * *° ° ° » AUTO
External trigger input-. - - - * ° DC
TRIGGER SOURCE-SLOPE - - ° EXT+
Vertical SENSITIVITY 1 VOLTS/CM
Vertical VERNIER =+« - - = * ~° CAL

SWEEP TIME - . 1 WSECONDS/CM

k. Vary Oscillator frequency from 500 kc t0 50 cps,
keeping amplitude constant at 0.5 cm. Stable trig-
gering should occur over the entire range.

m. Set TRIGGER LEVEL to +.

n. Vary Oscillator frequency from 5 cps to 500 ke,
keeping deflection constant at 0.5 cm. Stable trig-
gering should occur over the entire range.

p. Set external trigger input to AC

q. Vary Oscillator frequency from 500 ke to 20 cps,
keeping amplitude constant a 0.5 p-p. Stable trig-
gering should occur over the entire range.

r. Disconnect the Oscillator.

5. Set: TRIGGER SOURCE-SLOPE LINE+
LEVEL AUTO

{. Observe a power-line frequency waveform, The
display should be synchronized.

5-18. TRIGGER POINT AND SLOPE.

a. Apply a 100 cps signal from the Oscillator to
both the vertical input and the external trigger input.

b. Set: Vertical SENSITIVITY - - 2 VOLTS/CM

TRIGGER SOURCE-SLOPE - - - INT+
LEVEL « + =+ = * * = = = = AUTO
SWEEP TIME - - 2 MILLISECONDS/CM

¢. Adjust Oscillator amplitude for 10 cm ceflection.

d. The sweep should trigger on the positive-going
part of the waveform.

e. Check INT-, EXT+, and EXT- positions. The
sweep should trigger on the proper slope for each
position.

f. Vary LEVEL throughout its range. l'he starting
point of the sweep should vary along all points on the
10 cm waveform.

5-19. SWEEP CALIBRATION.
a. Set: Vertical SENSITIVITY -

Horizontal SENSITIVITY - - .« e
. . . INTERNAL SWEEP X1

2 VOLTS/CM

TRIGGER SOURCE-SLOPE - - INT+
LEVEL » = =« = = == = <« ¢ +
SWEEP TIME: -+ - 1 LSECONDS/CM

SWEEP VERNIER - - =~ *= ° ° CAL

b. Apply the output of the Time Mark Generator to
the vertical input. Set the output of the Time Mark
Generator to 1 microsecond.

¢. Adjust horizontal POSITION so that the first
marker coincides with the left graticule edge.

d. The 11th marker (or the 21st marker) should
occeur within 0.3 cm of the right graticule edge.

e. Check all the remaining SWEEP TIME ranges,
using the values shown in Table 5-3.

i, DigtpRRRI I FOPRAEEES T TI0E
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5-20. SWEEP VERNIER.

a. Set: SWEEP TIME -
SWEEP VERNIER- ..
. . . + « + .« Fully counterclockwise
LEVEL « - <« = = = = ° FREE RUN

b. Measure the time for the spot to travel 1 cm.
The time should be 12.5 seconds or greater.

. « 5 SECONDS/CM

5-21. SWEEP MAGNIFIER.

a. Set: SWEEP TIME - {1 MILLISECONDS/CM
SWEEP VERNIER - - - * " ° CAL
Horizontal SENSITIVITY « - » = * *
. . . « s+ « - INTERNAL SWEEP X2
TRIGGER SOURCE-SLOPE - - - INT+
LEVEL « + + « = = = + = = * %

b. Apply a signal from the Time Mark Generator
to the vertical input. Set the output of the Time
Mark Generator to 1 millisecond.

¢. Adjust horizontal POSITION so that the first
marker coincides with the left graticule edge. The
fifth marker should occur within 0.5 cm of the right
hand graticule edge.

d. Check the remaining magnifier ranges, using
the values shown in Table 5-4. The fifth, eleventh,
or the 2lst marker should occur within 0.5 e¢m of
the right hand graticule edge.

5-22. INTENSITY MODULATION.

a, Set: Vertical SENSITIVITY - 10 VOLTS/CM
Vertical VERNIER .« « « » + CAL
Horizontal SENSITIVITY - - = * * °
. « « « « « - INTERNAL SWEEP X1

SWEEP TIME- - 10 ©SECONDS/CM

Table 5-3. Sweep Calibration

Time Mark SWEEP TIME Time Mark
Generator Setting /10 cm
1 usec 1 uSECONDS/CM 10
1 usec 2 wSECONDS/CM 20
5 usec 5 uSECONDS/CM 10
10 usec 10 LSECONDS/CM 10
10 psec 20 uSECONDS/CM 20
50 usec 50 LSECONDS/CM 10
100 usec .1 MILLISECONDS/CM 10
100 usec .2 M'ILLISECONDS/CM 20
500 psec .5 MILLISECONDS/CM 10
1 msec 1 MILLISECONDS/CM 10
1 msec 2 MILLISECONDS/CM 20
5 msec 5 MILLISECONDS/CM 10
10 msec 10 MILLISECONDS/CM 10
10 msec 20 MILLISECONDS/CM 20
50 msec 20 MILLISECONDS/CM 10
100 msec .1 SECONDS/CM 10
100 msec .2 SECONDS/CM 20
500 msec .5 SECONDS/CM 10
1 sec 1 SECONDS/CM 20
1 sec 9 SECONDS/CM 20
5 sec 5 SECONDS/CM 10
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Table 5-4. Sweep Magnifier Calibration

(Sweep Time at 1 msec/cm)
Time Mark Time Marks/
Generator Output | Magnifier 10 cm

1 msec X2 5

100 usec X5 20

100 psec X10 10

100 usec X20 5

10 X50 20

b. Apply a 100 ke¢ signal from the Oscillator to
the vertical input. Adjust Oscillator amplitude for
2 cm deflection.

¢. Remove grounding link from Z AXIS INPUT
(rear panel) and connect signal from Oscillator to
Z AXIS INPUT.

d. At normal intensity, the top of the sine wave
should be extinguished.
5-23, SINGLE SWEEP.

a. Set: SWEEP TIME. . 10 MILLISECONDS/CM
NORMAL~SINGLE . . . . . NORMAL
LEVEL « =« « ¢ & + @« o « o « _

b. Switch from NORMAL to SINGLE, The ARMED
light should come on.

c. Set LEVEL to AUTO. A single sweepshould
occur, and the ARMED light should go out.

5-24. TROUBLESHOOTING.

5-25. The following paragraphs outline procedures
for locating and eliminating malfunctions. Be sure
that the trouble cannot be eliminated by making an
adjustment, but do not make arbitrary adjustment
settings; always follow the procedures given in
Paragraph 5-58. To locate assemblies and other
circuit components refer to Figure 5-1 and 5-2; also
refer to Paragraph 5-87. Schematic diagrams for
all circuits are shown in Figures 5-7, 5-11, 5-13,
5--16, 5-18, and 5-20.

5-26. ISOLATING TROUBLES TO A MAJOR
SECTION.

5-27. The following checks should be performed
whenever a malfunction is suspected.

5~28. POWER SUPPLIES.

a. Set: Vertical and Horizontal SENSITIVITY - -
e ¢ e s a4 s s e '20VOLTS/CM
Vertical and Horizontal VERNIER*+ CAL

b. Depress BEAM FINDER, A defocused spot
should appear on the screen if the power supplies
are operating properly.

Section V
Paragraph 5-23 to 5-38

5-29. AMPLIFIERS.

a. Set: Vertical and Horizontal SENSITIVITY + °
s « 4 e« s+ & s+ e s s s « « CAL
Vertical and Horizontal AMPLIFIER + AC

b. A trace tilted at 45° and having 5 c¢m vertical
and horizontal deflection should appear if the ampli-
fiers are operating properly.

5-30. SWEEP GENERATOR.

a. Set: Horizontal SENSITIVITY -« « « + =« &
« « « + « » « [INTERNAL SWEEP X1
LEVEL - « + + « « « + « « AUTO
TRIGGER SOURCE-SLOPE - - -+ INT+
SWEEP TIME - 1 MILLISECONDS/CM
VERNIER + - + + « « + « + (CAL
Vertical SENSITIVITY. + + +« +« CAL

b. A synchronized square wave, 5 ¢m in amplitude,
should be observed if the sweep generator is operating
properly.

Note

If the horizontal amplifier is not operating
properly, the sweep operation will also be
affected.

5-31. LOW VOLTAGE POWER SUPPLY
TROUBLESHOOTING.

5-32. The two common troubles in the low voltage
supplies are loss of regulation and excessive ripple.
The following paragraphs outline procedures for
isolating faulty components.

5-33. EXCESSIVE RIPPLE,

5-34. Excessive ripple in any of the supplies may
usually be traced to two sources: defective filter
capacitors or defective transistors. The ripple at
the output of each supply and at the input to each
regulator is given in Table 5-5. If the ripple at the
output of any of the supplies is excessive, check the
-100 volt supply first., If its output is normal, then
check the ripple at the regulator input of the supply
in question. If the ripple of the unregulated supply
is excessive, check the filter capacitors and the
rectifier diodes. If the ripple of the unregulated
supply is normal, check for defective transistors in
the amplifier series and regulator stages.

5-35. LOSS OF REGULATION,

5-36. The failure of any of the supplies is usually
due to trangistor failure. Table 5-6 provides a sys-
tematic procedure for troubleshooting each of the

Table 5-5. Ripple Measurements

Unregulated Output
Supply Ripple Ripple
~-100 7vp-p 4 mv p-p
+12.5 4 vp-p 15 mv p-p
+ 100 10 v p-p 4 mv p-p
+ 250 5vp-p 7 mv p-p
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Figure 5-1
.. H.V. POWER SUPPLY
J-_ A30] —— o
H FUSE 2A
H) HIGH VOLTAGE ADJ
/f——R312
POWER
INTENSITY LIMIT C.R.T.
TRANSFORMER
(S mTEngy, 1 :
Ve V306 i T401
@; ASTIGMATISM \
S / R319 T N
& N

18

\
bod

SWEEP E
GENERATOR
AIQOT —=

I TT T T ZZ

h
T . L.v. suppLY géif;
] N A4O1 ;
U e -
" ! 4 \ K
s \ ) V109
. Ao N ; 6BC7
P / ||\\\ ‘ “ oy
i | o o
]
cz4 ! 'c238 4 V104 1‘ s
H i 6DJ8 R17 &l
! T S ___. :I\
! \ N0 ms
i R 77
I T s
R176
A1&1SEC
] R17S
W SWEEP TIMEN
[ :
!
\
1 N
c
o
s
el o
= O
) .
< z
S 1]
< - - ;r—]—L
© -
. < g1
o 211 Z
2 cziijcz2is Z CD
z
10 WSEC 1 USEC

SWEEP TIME

130C-B—38

5-6

Figure 5-1.

Model 130C Top View (Cover Removed)
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L.V. SUPPLY SERIES REGULATORS

Section V

Figure 5-2
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Table 5-6
Table 5-6. Low Voltage Supply Troubleshooting
Supply Symptom Procedure Result Conclusion
-100V | High Output | Disconnect base lead of Q461 (WHT/ Output remains high Q461 shorted
GRN/VIO lead connecting to edge of
board near top of instrument). Output drops Q461 good
Reconnect base lead. Short emitter Output remains high Q462 shorted
to collector of Q464
Output drops Q464 open or Q463
Measure voltage across R465 Same as output Q463 shorted
Less than output Q464 open
Low Output Measure voltage across CR462 0 volts CR462 shorted
0 volts CR462 good
Short collector to emitter of Q462 Output remains low Q461 open
Output rises Q461 good
Short collector to emitter of Q463 Output remains low Q462 open
Output rises Q463 open or
Q464 shorted
+ 100V | High or Short emitter to base of Q464 Output remains low Q464 shorted
Low Output
Output rises Q463 open
-1 .
Check output of -100 supply Either abnormal 1 202 :::gl/)?;
and/or 12. 5 supply :
Both normal + 100 supply
High Output | Disconnect base lead of Q441 (WHT/ Output remains high Q441 shorted
RED/GRN lead connecting to edge of
board near rear of instrument). Output drops Q441 good
Short emitter to collector of Q443 Output remains high Q442 open
Output drops Q443 open
Low Output Short emitter to base of Q442 Output rises Q443 shorted
Output remains low Q442 shorted or
Q441 open
Measure voltage between emitter and | 0 volts Q442 shorted
collector of Q442
greater than 2 volts Q441 open
+ 250V | High or Check -100 and + 100 supplies Normal + 250 supply
Low Output
Abnormal -100 or + 100
supplies
' High Output | Disconnect base lead of Q421 (GRN Output remains high Q421 shorted
: lead connecting to edge of board
near back of instrument Output drops Q421 good
Short emitter to base of Q422 Output remains high Q422 shorted
Output drops Q423 shorted
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Model 130C Section V
Paragraphs 5-37 to 5-52
Table 5-6. Low Voltage Supply Troubleshooting (Cont'd)
Supply Symptom Procedure Result Conclusion
Low Qutput Measure voltage across CR422 0 Volts CR422 shorted
+ 6 volts CR422 good
Short emitter to collector of Q422 Output remains low | Q421 open

Output rises Q422 or Q423 open

Short emitter to collector of Q423

Output rises Q423 open

Output remains low | Q422 open

low voltage power supplies. The transistors associ-
ated with the low voltage supplies are located on the
low voltage power supply circuit board and at the
rear of the instrument. For the location of the circuit
board, refer to Figure 5-1.

5-37. Resistors R421, R441, R461, and R481 protect
the series regulator transistors in eachof the supplies.
If the output of one of the supplies is accidentally
shorted, the resistor in series with the series regu-
lator will dissipate excessive power and fail. Check
each of the series resistors (located near the filter
capacitors; note silkscreen identifiers) when a mal-
function of the low voltage supplies is suspected.

5-38. HIGH VOLTAGE POWER SUPPLY
TROUBLESHOOTING.

5-39. Waveforms and DC voltages which will aid in
troubleshooting are shown on the schematic diagram.

5-40. Troubles in the high voltage power supply can
best be isolated by DC voltage measurements. Any
decrease in the regulated high voltage is amplified
and inverted by V302 and applied to V301, The screen
voltage of V301 controls the amplitude of the oscil-
lator output, and thus the high voltage.

5-41. AMPLIFIER TROUBLESHOOTING.

5-42. Since the vertical and horizontal amplifiers
are nearly identical, a single troubleshooting pro-
cedure may be used for both amplifiers.

5-43. UNBALANCE.

5-44, If the trace cannot be brought on screen with
the DC BALANCE control, try adjusting R48 in the
vertical amplifier or R234 in the horizontal amplifier.
If the trace is still off-screen, use the following
procedure to localize the unbalance.

a. Set POSITION to midrange.

b. Short grids of output tubes together (V2 in
vertical, V202 in horizontal).

c. If trace remains off-screen, trouble is in output
stage. If trace returns, proceed to step d.

d. Turn the instrument off.

e. Switch AMPLIFIER to DC.
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f. Connect ground lead of ochmmeter to chassis.

g. Compare resistance readings at corresponding
points in both halves of the amplifier. Unsymmetrical
readings will indicate a source of unbalance.

h. If resistance readings do not point out the source
of the unbalance, proceed to step i.

i, Turn instrument on, switch AMPLIFIER to
AC and set SENSITIVITY to BAL position.

j. Measure DC voltages at corresponding points
in both halves of the amplifier.

k. Switch AMPLIFIER to DC,

m. Repeat voltage measurements made in step j.
Compare readings made in steps j and m with voltages
shown on schematics. Any significant deviation should
indicate location of the trouble.

5-45. GAIN,

5-46. If the gain of the amplifier cannot be set pro-
perly with Gain adjustment (R69 in vert, R263 in
horiz.), try the next higher sensitivity range. If the
gain cannot be set on this range, change V2 in vertical
amplifier or V202 in horizontal amplifier, and check
the high voltage output (ref. Paragraph 5-67).

5-47. LOW-FREQUENCY NOISE.

5-48. If low-frequency noise is visible on the trace,
try changing the input tube (V1 invert, V201 in horiz.).
If this does not cure the trouble, change the second
stage transistors (Q1, 2 in vert. Q201, 202 in horiz.).

5-49. COMPRESSION,

5-50. If the signal waveform is compressed inampli-
tude when the trace is moved to the top or bottom of
the screen, check that the output stage current is
adjusted properly (ref. Paragraph 5-74), then try
changing the output tube.

5-51. SWEEP GENERATOR
TROUBLESHOOTING.

5-52. If the horizontal amplifier is not operating
properly, the sweep operation (not sweep circuit) will
also be affected. If a sweep malfunction is observed,
first check the horizontal amplifier. If the horizontal

5-9
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amplifier is operating properly check typical wave-
forms shown in Figure 5-8 (located near schematic)
proceed to the steps below.

a. Set LEVEL to FREE RUN. If the sweepoperates,
check V101, V102, and CR11l. If the sweep does
not operate, proceed to step b.

b. Check DC voltage in each of the states shown
in Table 5-7. A 10 to 15% deviation from the values
shown in the table can be expected; larger deviations
indicate a source of trouble.

5-53. REPAIR AND REPLACEMENT.

5-54. Circuit boards used in the Model 130C have
components on one side of the board and a plated
conductive metal layer through component holes.
When removing or replacing etched circuit components
the important steps and considerations are (& Service
Note M-20D also contains useful information on etched
circuit repair):

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

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

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

Table 5-7. Sweep Generator Troubleshooting

Test Sweep
Point Completed* Reset**
V103 Pin 2 -100 volts 0 volts
Pin 6 92 volts 48 volts
Pin 7 -44 volts -1 volts
V104 Pin 7 -45 volts -57 volts
Pin 6 -4.9 volts -2.4 volts
V106 Pin 2 4.7 volts -.15 volts
Pin 6 195 volts 2.3 volts
Pin 8 195 volts 16 volts
Pin 9 195 volts 2.3 volts
V109 Pin 8 -9.5 volts -74 volts
Pin 9 -9, 6 volts -74 volts
*Sweep Completed: Connect Pin 2 of V103
to =100 volts (VIO wire).
**Reset: Connect Pin 2 of V103 to ground.

5-10
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d. Large components such as potentiometers and
tube sockets may be removed by rotating the soldering
iron from lead to lead and applying steady pressure
to lift the part free (the alternative is to clip the
leads of a damaged part).

e. Since the conductor part of the etched circuit
board is a metal plated surface, covered with solder,
use care to avoid overheating and lifting the conductor
from the board. A conductor may be cemented back
in place with a quick-drying acetate base cement (use
sparingly) having good insulating properties. An-
other method for repair is to solder a section of good
conducting wire along the damaged area.

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

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

5-55. Most of the wire leads to the etched circuit
boards have edge-on connectors. When removing
or replacing these connectors, be sure they are
properly aligned with the guide slot in theboard edge.
Applying force with the connector mis-aligned will
spring the contacts and result in a faulty electrical
connection,

5-56. CATHODE RAY TUBE REPLACEMENT.

5-57. To replace the cathode ray tube, use the
following procedure:

WARNING

Serious injury may result if the cathode ray
tube is dropped. Handle the tube carefully.

a. Remove the bezel.
b. Loosen the clamp at the CRT socket.

c. Remove the tube socket from the clamp. It may
be necessary to carefully loosen socket from clamp
with a narrow-blade screwdriver.

d. Slide the tube out of the instrument.

e. Install the new CRT, reversing previous steps.
Note: over-tightening the clamp at the CRT socket
may damage the tube.

f. Check alignment of trace with graticule. If
trace is misaligned, bring into alignment with R329,
TRACE ALIGN (rear panel).

g. Check Astigmatism (ref. Paragraph 5-68).

h. Check Intensity Limit (ref. Paragraph 5-69).
i. Check Vertical Gain (ref. Paragraph 5-75).
j. Check Horizontal Gain (ref. Paragraph 5-75).

5-58. ADJUSTMENTS.

5-59. The adjustment procedures are divided into
three groups. Group I adjustments include procedures
of Paragraphs 5-64 through 5-69; these procedures
set the power supply outputs and optimize front panel
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controls for CRT display. Group II adjustments are
in the procedures of Paragraphs 5-70 through 5-80;
these procedures are for adjustments which are made
the same way in both vertical and horizontal circuits.
Group III adjustments are in the procedures of Para-
graphs 5-81 through 5-86; these procedures adjust
the calibrator output and the sweep generator circuit,
and depend on an accurate calibration of the vertical
and horizontal circuits. Refer to Figures 5-1 and
5-2 to locate adjustable components. Always make
the preliminary settings of Paragraph 5-62 before
following any adjustment paragraph procedure.

5-60. REQUIRED TEST EQUIPMENT.

5-61. Refer to Table 5-1 for information on instru-
ments required for the adjustment procedures. Sub-
stitute instruments should have the characteristics
described in the table.

5-62. PRELIMINARY SETTINGS.

5-63. The following settings must be made prior to
following any adjustment paragraph procedure. If a
setting is different from these preliminary settings,
the procedure for the adjustment will specify so.

LE‘VEL L L I T T S AUTO
TRIGGER SOURCE-SLOPE ¢« ¢+« INT+
ALL VERNIERS “ * ¢ ¢ s st o s o0 060000 CAL
ALL AC-DC = ¢ ¢ ottt s oo s s s 605040 AC
Grounding links « ¢« « « - ¢« 000 + +« connected
NORMAL-~SINGLE =+« - -« R NORMAL

5-64. GROUP | ADJUSTMENTS.
5-65. LOW VOLTAGE POWER SUPPLY.

5-66. Use a DC Voltmeter to measure the output, with
respect to chassis ground, of the low voltage power
supplies and make adjustment or check tolerance as
shown in Table 5-8. Thevoltage measurement can be
made at any wire coded with the colors specified in
Table 5-8.

5-67. HIGH VOLTAGE POWER SUPPLY.

a. Connect the Model 11044A 100:1 Voltage Divider
to the DC probe of the Model 410B Voltmeter.

b. Set Voltmeter to 3-volt-DC range, and polarity
to -.

c. Set the Voltmeter Calibrator for -300 volts DC
output, and connect divider tip to the output.

d. Set the gain adjustment of the Model 410B
(located at the rear of the instrument) for a reading
of exactly 3 volts.

e. Set the Voltmeter to the 30-volt range, and
measure the high voltage supply output at pin 8 of
transformer T401.

Table 5-8. Low Voltage Power Supply Adjustment

Supply | Tolerance Wire Color Adjustment
-100V Violet R468
+100V White/Red R477
+250V | +250+7V Red none

+12.5V | +12.521V | White/Black/Red none

01879-2
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f. If necessary, set R312, High Voltage Adj., for
a Voltmeter reading of -28.5:1.0 volts; this cor-
responds to -2850 volts at the high voltage output.

g. Recalibrate the Voltmeter.

5-68. ASTIGMATISM,

a. Set both horizontal and vertical SENSITIVITY
to 20 VOLTS/CM.

b. With POSITION controls, center a low intensity
spot on the CRT.

¢. Alternately adjust FOCUS control and Astig-
matism adjustment R319, for the smallest, sharply
focused round spot.
5-69. INTENSITY LIMIT.

a. Center a defocused spot on the CRT.

b. Set INTENSITY control to ‘‘teno’clock’’ position,

c. Adjust R307, Intensity Limit, to just extinguish
the spot.

5-70. GROUP Il ADJUSTMENTS.

5-71. The procedures of Paragraphs 5-72 through
5-80 may be followed to calibrate either the vertical
or horizontal circuits. The Preliminary settings of
Paragraph 5-62 must be made first. Unless the pro-
cedure states otherwise, make only the setting or
connection for the circuit being calibrated, that is,
for either vertical or horizontal. The reference
designator for the vertical adjustment is given first,
followed by the corresponding horizontal adjustment,
e.g. R47/R238,

5-72. VERNIER BALANCE.
a. Set SENSITIVITY to 20 MV/CM.
b. Center spot with POSITION control.
c. Switch VERNIER out of CAL position.

d. Adjust R47/R238 for minimum shift of spot
when VERNIER is rotated.

5-73. COARSE DC BALANCE.,

a. Set: DC BALANCE + ¢« s« v v e e mid-range
SENSITIVITY =« ¢ v ¢ o o o o o o s a0 o BAL
VERNIER + + -+ v oo uos v CAL

b. Center spot with POSITION control.
¢. Switch AMPLIFIER coupling to DC.

d. Adjust R48/R234, Coarse Bal, to center the
spot on CRT.

5-74. OUTPUT STAGE CURRENT.

a. Set: POSITION =+ -+« to center spot
SENSITIVITY =+ -« ¢« 20 VOLTS/CM

b. Measure the collector voltage of transistors Q3
and Q4. Adjust R59/R228 so the average of the two
voltages is -15 volts.

¢. With a DC Voltmeter, measure and note the
deflection plate voltages (Green and White wires on
amplifier board). Adjust R83/R276 so the average
of the two voltages is +140 volts.

5-11



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

Section V
Paragraphs 5-75 to 5-79

d. Repeatstepsband c to obtainspecified voltages.

e. This step applies only to the horizontal amplifier
adjustment and should be performed only whena more
accurate calibration is needed for useofthe 10 USEC-
ONDS/CM, INTERNAL SWEEP X50 combination
setting. When more accurate calibration is desired
for this one sweep combination, make same settings
as in step a and proceed as follows:

(1) Connect a shorting wire between the green
and white wires (deflection plate leads) on the
horizontal ampliier circuit board.

(2) Clip the probe of a & Model 428A/B DC Milli-
ammeter around the black lead from the hori-
zontal POSITION control, R221B, to the ampli-~
fier board.

(3) Adjust R276 for a Milliammeter reading of
15 ma.

(4) Disconnect Milliammeter and remove shorting
wire.

5-75. GAIN.

a. Connect the Voltmeter Calibrator to the amplifier
input terminals (shorting bar in place).

b. Set SENSITIVITY to 0.1 VOLTS/CM.

c. Set output of Voltmeter Calibrator to 1 volt p-p.

d. Set R69/R263, Gain, for exactly 10 cm deflection
on the CRT.

5-76. NEUTRALIZATION,

a. Connect the 758 output of the Square Wave
Generator to the Model 130C amplifier inpat terminals
(connect between left terminal and center terminal
with grounding link in place).

b. For vertical neutralization adjustment, proceed
to step ¢ (1). For horizontal neutralizationadjustment
only, connect the Oscillator output to the Model 130C
vertical input and to the external sync input of the
Square Wave Generator; proceed to step c¢ (2).

¢. Make appropriate settings as follows:

(1) For vertical neutralization only, set
SWEEP TIME - - - 5 LSECONDS/CM
Horiz. SENSITIVITY - INTERNALSWEEP X1
Vertical SENSITIVITY 0.2 VOLTS/CM

(2) For horizontal neutralization only set
Vertical SENSITIVITY 5 VOLTS/CM
Horizontal SENSITIVITY - - 0.2 VOLTS/CM

d. Set Square Wave Generator frequency to 50 kc.
For horizontal neutralization, also set Oscillator
frequency to 25 kec.

e. Obtain CRT display as follows:

(1) For vertical adjustment only, set Square Wave
Generator output for about 8 cm deflection.

(2) For horizontal adjustment only, set both signal
source amplitudes for about 8 centimeters
deflection, horizontally and vertically. Adjust
Oscillator frequency until two distinct square
waves are displayed as in Figure 5-3.

Model 130C

f. Alternately adjust C48/C240 and C49/C241 for
best rise time with no overshoot. Figure 5-3 illust-
rates the waveforms for the horizontal neutralization
adjustment.

Note

A step input signal with a risetime much
faster than the Oscilloscope risetime, such
as the # Model 211A signal, may cause a
noticeable preshoot on the trace. This does
not affect the accuracy of the adjustment
and does not occur for signals within the
specified risetime of the Model 13CC.

g. Disconnect shorting link from center input
terminal and connect Square Wave Generator be-~
tween center and ground (black) terminals.

h. Connect a short jumper wire from the left
input terminal to the ground terminal.

i. Note the square wave response. A slight
rounding on the leading edge is permissible, If
desired, a compromise adjustment of C48/C240 and
C49/C241 can be made with Square Wave Generator
signal applied alternately to the left terminal (with
center terminal grounded) and to the center terminal
(with left terminal grounded).

5-77. INPUT CAPACITANCE AND ATTENUATOR
FREQUENCY COMPENSATION.

5-78. There are two methods for adjusting input
capacitance. One method requires a capacitance
meter or bridge and the other method requires an
alignment attenuator previously set (by L-C Meter
or capacitance bridge) for a specific value (see item
9 in Table 5-1). Paragraphs 5-79 and 5-80 provide
the procedures for these two methods.

5-79. PROCEDURE USING CAPACITANCE METER.
a. Set amplifier SENSITIVITY to 0.2 VOLTS/CM.,

b. Disconnect the ground link from the center
terminal of the Model 130C amplifier input.

¢. Connect the L-C Meter between the left (+ in-~
put) and right (ground) terminals.

d. Adjust C21/C221, + Input Capacity, for a
reading of 45 pf on the L-C Meter.

Note

For Model 130C instruments with Option 06
(see Paragraph 1-9), change all references
in this procedure from <‘45 pf’’ to ‘“85 pf’’.
This is necessary because of input capaci-
tance added by the cabling to the rear panel
connectors.

e, Connect the L-C Meter between the center
(- input) and right (ground) terminals.

f. Adjust C22/C222, -Input Capacity, for a reading
of 45 pf on the L-C Meter.

g. Disconnect the L-C Meter.

h. Connect the signal lead of the Square Wave
Generator 60082 output to the left terminal (+ input)
of the amplifier input. Connect a short wire from

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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(a) (b} (c)

OPTIMUM ROUNDING, OVERSHOOT,
ADJUSTMENT UNDERCOMPENSATED OVERCOMPENSATED

130C—A—9

Figure 5-3. Horizontal Neutralization Adjustment Waveforms

(a) (b) (c)
OPTIMUM ROUNDING, OVERSHOOT,
ADJUSTMENT UNDERCOMPENSATED OVERCOMPENSATED
130 — A—10
Figure 5-4. Horizontal Attenuator Compensation Waveforms

the right terminal to the ground side of the signal (2) For horizontal adjustment only,
source. Also be sure the ground side of the signal Vertical SENSITIVITY * - - * 5 VOLTS/CM
input connector goes to the center terminal. Horizontal SENSITIVITY = - - 2 VOLTS/CM

k. Set Square Wave Generator frequency to 10 ke.
For horizontal adjustment, also set Oscillator fre-
quency to b ke.

i. For vertical capacitance and compensation ad-
justment, proceed to step j (1). For horizontal ad-
justment only, connect the Oscillator output to the

Model 130C vertical input terminals and to the external m. Obtain CRT display as follows:
s%mc 1?5Ut of the Square Wave Generator; proceed to (1) For vertical adjustment, set Square Wave
step j (2).

Generator output for about 8 cm deflection.

J. Make settings as follows: (2) For horizontal adjustment, set both signal

(1) For vertical adjustment only, source amplitudes for about 8 cm deflection,
SWEEP TIME -« - - - 20 uSECONDS/CM horizontally and vertically. Adjust Oscillator
Horizontal SENSITIVITY - INTERNALSWEEPX1 frequency until two distinct square waves are
Vertical SENSITIVITY - - - - 2 VOLTS/CM displayed (see Figure 5-4).
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n. Adjust C17/C217, 2V Atten. Comp, for best
square wave. Figure 5-4 illustrates the waveforms
for the horizontal compensation adjustment.

p. Set SENSITIVITY to 5 VOLTS/CM. Adjust
Square Wave Generator amplitude for about 8 c¢m
deflection.

q. Adjust C11/C215, 20V Atten. Comp, for best
square wave, Note that this adjustment is for the
5, 10, and 20 volt ranges.

c. Change Square Wave Generator signal lead to
the center terminal of the input. Connect a short
lead between the left and right terminals (lead still
connected from Oscilloscope ground terminal to
ground side of signal source).

5. Adjust C12/C216, 20V Atten. Comp, for best
square wave. Note that this adjustment is for 5, 10,
and 20 volt ranges.

t. Change SENSITIVITY to 2 VOLTS/CM. Adjust
Square Wave Generator output for about 8 cm
deflection.

u. Adjust C18/C218, 2V Atten. Comp, for best
square wave.

v. Use appropriate procedure following:

(1) If using an L-C Meter for capacity adjustments,
disconnect the Square Wave Generator and
jumper wires. Refer to Table 5-9 and make
L-C Meter connections, SENSITIVITY settings,
and adjustments as specified.

(2) If using the alternate method of Paragraph 5-80,
retain the same instrument setup of stepu in
Paragraph 5-79. Change the Square Wave Gen-
erator frequency to 1 kc. For the vertical
adjustment, change SWEEP TIME to 0.2
MILLISECONDS/CM, or for the horizontal
adjustment, change Oscillator frequency to
500 cps. Refer to Table 5-9 and connect the
square wave through the Alignment Attenuator
to the specified terminals (unused red input
terminal should always be connected to Oscil-
loscope ground). At each SENSITIVITY setting
adjust signal amplitude for about 8 cm deflection
and make the adjustment shown in the table.

Table 95-9. Input Capacity Adjustment

Amplifier Adjust for 45 pf
Input SENSITIVITY or best
Connections Setting Square Wave
left and right |2 VOLTS/CM C19/C213

terminals
left and right |5 VOLTS/CM C13/C211
terminals
center and right |5 VOLTS/CM C14/C212
terminals
center and right |2 VOLTS/CM C20/C214
terminals
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5-80. ALTERNATE METHOD USING ALIGNMENT
ATTENUATOR.

Note

If the Alignment Attenuator has been pre-
viously adjusted to match a 45 pf input
capacity, steps b and h may be omitted.

a. Disconnect ground link from arnplifier input
center terminal.

b. Set SENSITIVITY to 0.2 VOLTS/CM and measure
input capacity (between left and right terminals) with
an L-C Meter or capacitance bridge. Adjust C21/
C221 for a reading of 45 pf.

c. Connect the 600Q output of the Square Wave
Generator through the Alignment Attenuator to the
left (+ input) and right (ground) terminals of the input.
Ground center terminal.

d. For vertical circuit adjustment, proceed to
step e (1). For horizontal circuit only connect the
Oscillator output to the Model 130C vertical input
terminals and to the external sync input of the Square
Wave Generator; proceed to step e (2).

e. Make Model 130C setting as follows:

(1) For vertical adjustment only,

SWEEP TIME - ° 0.2 MILLISECONDS/CM
Horiz. SENSITIVITY INTERNAL SWEEP X1
Vertical SENSITIVITY * * 0.2 VOLTS/CM

(2) For horizontal adjustment only,
Vertical SENSITIVITY - - 5 VOLTS/CM
Horizontal SENSITIVITY - 0.2 VOLTS/CM

f. Set Square Wave Generator frequency to 1 ke.
For horizontal adjustment, also set Oscillator fre-
quency to 500 cps.

g. Obtain CRT display as follows:

(1) For vertical adjustment, set Square Wave
Generator output for about 8 c¢m deflection.

(2) For horizontal adjustment, set both signal
source amplitudes for about 8 cm deflection,
horizontally and vertically. Adjust Oscillator
frequency until two distinct square waves are
displayed.

h. Set adjustment on Alignment Attenuator for best
square wave response; it is now adjusted for 45 pf
inputs.

i. Adjust C21/C221, + Input Capacity, for best
square wave.

jo Change square wave signal lead through Align-
ment Attenuator to the input center terminal. Ground
left terminal.

k. Adjust C22/C222, - Input Capacity, for best
square wave.

m. Disconnect Alignment Attenuator andOscillator.
Proceed to Paragraph 5-79, step h, and complete the
adjustment procedure there. In step v (2), use Align-
ment Attenuator as explained.

5-81. GROUP Il ADJUSTMENTS.

5-82. The procedures of Paragraph 5-83 through
5-86 allow proper adjustment of the Calibrator circuit
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Figures 5-5 and 5-6

Section V

Figure 5-6. Vertical Amplifier, A1, Component Location
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Figure 5-5. Vertical Attenuator, A2, Component Location
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Section VI
Paragraphs 6-1 to 6-7

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

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

a. Descriptionof the part (see list of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 6-3.

c¢. Manufacturer's stock number.
d. Totalquantity used in the instrument (TQ column).

e. Recommended spare part quantity for complete
maintenance during one year of isolated service
(RS column).

6-3. Miscellaneous parts are listed at the end of
Table 6-1.

6-4. ORDERING INFORMATION.

6-5. Toorderareplacement part, address order or
inquiry to your local Hewlett-Packard Field Office
(see list of addresses at rear of this manual).

6-6. Specify thefollowing informationfor each part:
a. Modeland complete serial number of instrument.
b. Hewlett- Packard stock number.
c. Circuit reference designator.
d. Description.

6-7. To order a part not listed in Tables 6-1 and

6-2, give a complete description of the part and
include its function and location.

REFERENCE DESIGNATORS

A = assembly E = misc electronic part MP = mechanical part TB = terminal board
B = motor F = fuse P = plug TP = test point
C = capacitor FL = filter Q = trangistor v = vacuum tube, neon
CcP = coupling J = Jjack R = resistor bulb, photocell, etc.
CR = diode K = relay RT = thermistor w = cable
DL = delay line L = inductor s = switch X = socket
D8 = device signaling (lamp) M = meter T = transformer Y = crystal
ABBREVIATIONS
A = amperes GE = germanium N/C = normally closed RMO = rack mount only
AF.C = automatic frequency control GL = glass NE = neon RMS = root-mean-square
AMPL = amplifier GRD = ground(ed) NI PL = nickel plate
N/O = normally open S-B = slow-blow

B.F.0., = beat frequency oscillator H = henries NPO = negative positive zero SCR = screw
BE CU = beryllium copper HEX = hexagonal (zero temperature SE = selenium
BH = binder head HG = mercury coefficient) SECT = section(s)
BP = bandpass HR = hour(s) NRFR = not recommended for SEMICON = semiconductor
BRS = brass field replacement St = gilicon
BWO = backward wave oscillator IF = intermediate freq NSR = not separately SIL = silver

IMPG = impregnated replaceable SL = slide
CcCwW = counter-clockwise INCD = incandescent SPL. = special
CER = ceramic INCL = include(s) OBD = order by description SST = stainless steel
CMO = cabinet mount only INS = insulation(ed) OH = oval head SR = split ring
COEF = coefficient INT = internal ox = oxlde STL = steel
COM = common
COMP = composition K = kilo = 1000 P = peak TA = tantalum
CONN = connector PC = printed circuit TD = time delay
cp = cadmium plate LIN = linear taper PF = picofarads = TGL = toggle
CRT = cathode-ray tube LK WASH = lock washer 10-12 farads TI = titanium
cw = clockwise LOG = logarithmic taper PH BRZ = phosphor bronze TOL = tolerance

LPF = low pass filter PHL = Phillips TRIM = trimmer
DEPC = deposited carbon PIV = peak inverse voltage TWT = traveling wave tube
DR = drive M = mili = 1073 P/O = partof

MEG = meg = 10 POLY = polystyrene U = micro = 10-8
ELECT = electrolytic METFLM = metal film PORC = porcelain
ENCAP = encapsulated MFR = manufacturer POS = position(s) VAR = variable
EXT = external MINAT = miniature POT = potentiometer VDCW = dc working volts

MOM = momentary PP = peak-to-peak
F = farads MTG = mounting PT = point w/ = with
FH = flat head MY = "mylar'" RECT = rectifier w = watts
FILH = fillister head RF = radlo frequency WW = wirewound
FXD = fixed N = nano (10-9) RH = round head W/0 = without
01194-10
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Section VI Model 130C
Table 6-1
Table 6-1. Reference Designation Index
Dostgmation | ® Stock No. Description # Note
Al 130C-65G ASSYSVERTICAL AMP
Az 130C-19E ASSYIVERTICAL ATTENUATOR
A3 3101-0040 SWITCHISLIDE 2XDPDT 0.5 AMP
AL 2100-0432 RIFXD COMP 24¢S5K=4K=~250 OHM 30% LIN 1/u4Ww
AS 130C-65M ASSYSAMPLIFIER IRPUTIINCLUDES R43 R4 V]
A6 0121-0111 ASSY: DUAL TRIMMER C:VAR 0,7-3.0 PF INCLUDES C48, C49
A7 THRU
A100 NOT ASSIGNED
A0l 130C=-65J ASSYISWEEF GENERATOR
A102 130C~19H ASSY$TRIGGER SOURCE SWITCH
A103 3101~0040 SWITCHISLILE 2 X DPDT 045 AMP
4104 2100=0347 RIVAR COMP 4 X 25K OHM 30% 1/4Ww
A10%  THRU
AL7Y NOT ASSIGNED
ALTS 130C~19G ASSYISWEEF TIME SWITCHM
A176  THRU
A200 NOT ASSIGNED
a201 130C-65H ASSYIHORIZ AMP INCLUDES AZ0S
A202 130C-19F ASSYIHORIZCNTAL ATTENUATOR
AZ03 3101=-C0O40 SWITCHISLILE 2 XCPDT 045 AMP
AZO4 2100=-0432 RIVAR COMP 25K=4K=250 OHM 30% LIN 1/4W
A205 130C~65M ASSY:AMPLIFIER INPUT, INCLUDES R231, R232, V201
A206 0121-0111 ASSY: DUAL TRIMMER C:VAR 0.7-3 PF INCLUDES C240, C241
A207 THRU
A300 NOT ASSIGMED
A301 130C-65L ASSYIHV SUFPLY
A302 130C~11A ASSY:RECTIFIER
A302 INCLUDES C311+T301+V304¢V305
A303 2100-0378 RIVAR COMF 1M=500K=200K OHM 30% LIN 1/4W
A304  THRU
ALDO NOT ASSIGNED
A4O1 130C-65K ASSYILV SUFPLY
A402 2100-0377 RIVAR COMP S5QOK=S5K=3K OHM 30% LIN 1/4W
c9 % 0160-0917 C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR
€10
Cit 0130~0003 CIVAR CER 1.5-7PF 500VDCW
c12 0130~0003 CIVAR CER 1.5=7PF 500VDCW
C13 0130=-C001 CI1VAR CER 7=-45PF SQOVDCW
Cl4 0130-0001 Ci1vAK CER 7=45FF S00VDCW
c15 0140-~0090 CIFXD MICA 200 FF 5% 500 VOCW
c1é 0140=0090 CIFXD MICA 200 PF 5% 500 VOCu
c17 0130=-C003 CiVAR CER 115=7PF 500VDCW
c18 0130-0003 C1VAR CER 135=7PF 500VOCW
C19 0130-0001 CIVAR CER 7-45PF SOOVDCW
ca20 01300001 CIVAR CER 7-4SPF SOOVDCW
el 0130~0006 C1vVAR CER 5~-zOPF SOQVDCW
Ce2 0130~0006 CiVAR CER 5-20PF S00VDCW
c23 0160=015% or CIFXD MY 65COPF 10% % VALUE SELECTED AT FACTORY
0160-0157 C: FXD MY 4700 PF 10%
cau 0180=0146 CIFXD ELECT 1Q0QUF =-104100% LOVDCW
ces 0150~0084 CIFXD CER CJ.1UF +80~20% 50VDCW

> See list of abbreviations in introduction to this section
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Section VI
Table 6-1
Table 6-1., Reference Designation Index (Cont'd)
g‘eesffgl;nggn & Stock No. Description # Note
Ce6 THRU
C40 NOT ASSIGNED
Cu4l 0150~-CG0le CIFXD CER Ce01UF 20% 1000VDCwW
cu2 0150=001¢ CIFXD CER GeOlUF 20% 1000VDCwW
cu3 0150-0035% C3FXD CER 2CPF 10% 600VDCW
Cuy Q150-0035 C3FXD CER 20PF 10% 600VDCW
C4{5 0150-0069 CIFXD CER 1CQOFF S500VDCW
(o173 0150-0069% Ci1FXD CER 1000FPF SO0OVDCW
c47 0160-0200 CIFXD MYLAR Qe22UF 20% 200VDCW
cus NSR PART OF A6
c49 NSR PART OF A6
C50 0150=0012 CIFXD CER C+0lUF 20% 1000VDCw
c51 0150-0052 CIFXD CER CJ05UF 20% 400VDCW
CHe 0140-0041 CIFXD MICA 100 PF 5% 500 VDCw
C53 0150-C058 CIFXD CER Ze2 PF +/= NPO 600 VDCW
cs4 THRU
C109 NOT ASSIGNED
c110 0150~0012 CIFXD CER Os01LF 20% 1000VDCw
Ciil 0150=-0012 CIFXD CER (Q«0LiUF 20% 1000VDCw
cll2 0150=-005¢0 CtFXD CER 100 PF 600 VDCW
Ci13 0150-0012 CIFXD CER C+01UF 20% 1000VDCw
ciid 0150-0115 CIFXD CER 27PF 10% S00VDCW
Cll5 0140-000% CtFXD MICA 27 FF 10% 500VDCW
Cil6 0140=-0146 CIFXD MICA 82 FF S% 300 VDCW
clLi7 0150=0074 CIFXO CER 7 PF +/=4.5PF 500 VDLCW
ciLie 0150~0050 CIFXD CER 100 PF 600 VDCW
ci1e 0150-0052 CIFXD Q0«05 UF 20% 400 VDCW
C120 0150-005z CIFXD 0005 UF 20% 400 VDCW
ci21 0150-0052 CIFXD 0,05 LF 20% 400 VOCW
cla2 015000696 CIFXD CER 1000 PF S500VDCW
c123 THRU
Cl74 NOT ASSIGNED
ci175 0170-0018 CtFXD MY 1iLF 5% 260VOCW
Cl76 0170-0019 CIFXD MY Q.1 UF 5% 200VDCW
cL77 03170-0017 CIFXD MY C.OLUF 5% 400VDCW
c178 0140=0018 CIFXD MICA 1000 PF 5% 500VDCwW
Ccl79 0140-0006 CIFXD MICA 82PF 10% 500VDCW
C180 0130=-0001 CtVAR CER 7=-45PF S00VDCW
cisl 0130-0006 CiVAR CER 5=20PF S$Q0VDCW
cig2 THRU
CZ08 NOT ASSIGNELC
c209} 0160-0917 C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR
€210
c211 0130=-0001 CIVAR CER 7-45PF SQ0VDCW
c212 0130-0001 CIVAR CER 7=45FPF S0OVDCW
c213 0130-0001 C3VAR CER 7-~45PF 500VDCW
c214 0130-0001 CIVAR CER 7=-45FPF B00VDCW
Czl5 0130-0003 CtVAR CER 1.5=7FPF 500VDCW
[o3Y..) 0130=-0003 CivAR CER 1.5=7PF 500VOCW
cel? 0130-0003 CIVAR CER 1.5=7PF SOOVDCW
c218 0130-0003 CIVAR CER 1.5=7FPF 500VDCW

# See list of abbreviations in introduction to this section
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Section VI Model 130C
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
&esff@rea‘éfgn & Stock No. Description # Note
cele 0140-0090 CIFXD MICA 200 FPF 5% 500 VDCw
cz220 0140-0090 CIFXD MICA 200 PF 5% 500 vDCw
c221 0130-0006 C3VAR CER S5«20FPF 500VDCW
c222 0130-0006 C:VAR CER S5=20FF 500VDCW
Cez23 0150-0012 C3FXD CER O.UIUF 20% 1000VOCw
czau 0150=0012 CIFXD CER (o01UF 20% 1000VDCW
C22% THRU
€230 NOT ASSIGNED
231 0150=-0035 CIFX0 CER 2OPF 10% 600VDCW
ca232 0150-0035 CIFX0 CER 20PF 10% &00VDCW
c233 0150=006% C3FXD CER 1000FPF 500VDCW
ca3uy 0150=0069 CIFXD CER 1000 PF 500VOCW
C235% 0160-0200 CIFXD MYLAR Qe 22UF 20% 200VvDCW
C236 Q160=-0153 CIFXOMY 0.0001 UF 10%
C236 - FACTORY SELECTED PARTITYPICAL VALUE GIVEN
ca237 0160-0194 CIFXD MY C.C1lSUF 10%
C237 - FACTORY SELECTED PARTITYPICAL VALUE GIVEN
cz238 0180=0146 CIFXD ELECT 1000UF =104100% 10VDCW
Cc239 0140=0041 CIFXD MICA 100 PF 5% 500 VDCw
C240 NSR PART OF AZ206
c2ul NSR PART OF A206
c242 0150=0012 CIFXD CER QeO1UF 20% 1000VDCw
ca43 TRRU
C299 NOT ASSIGNEC
c300 Q150~CG012 CIFXD CER QoQ1UF 20% 1000VDCw
C301 0150=-0023 CIFXD CER 2000PF 20% 1000VDCwW
€302 0150=0012 CIFXD CER Go.01UF 20% 1000VDCH
c303 0160=-0013 CIFXD MY Q. 1UF 10% 400VDCW
c304 0150-0052 CIFXD CER C.05UF 20% 400VDCW
€305 0160=0151 CIFX0 CENK 4700FF +80%-20% 4000VOCW
C306 0150=0012 CIFXD CER GeQ1UF 20% 1000VOCW
Cc307 0160-0013 CIFXD MY C.lUF 10% 400VDCW
C308 0150-0050 Ci1FXD CER 1C0 FF 600 VvDCw
€309 0160-0151 CIFXD CER 4T700FF +80%-20% 400QVOCW
C310 0160-0151 CiFXD CER 47C0FPF +80%=20% 40UOVDCW
c311 0160~-0018 C3FXD MY Q.22UF 10% 400VDCw
ci12 0160-0151 CIFX0 CER 4700PF +B0O%~20% 400QVDCW
c313 0150-0069 CI1FXD CER 10U0OFF 500vDCW
c314 0160-0151 CIFXD CER 47U0PF +B0%=20% 4000VDCW
C315 0160=-0154 CIFXD CER 47Q00PF +80x%=20% 4O0OOVDCW
C316 0160-0151 CIFXD CER U4T700FPF +80%=-208 4OOOVOCW
C317 0160-0151 CIFXD CER 4T7O0FF +80%-20% 40UOVOCW
[0 3] 0150=-0050 C3FXD CER 100 PF 600 VDCw
Cc319 THRU
C400 NOT ASSIGNED
C401 0160-0007 CIFXD MY C.0022UF 10% 600VOCwH
C402 THRU
C420 NOT ASSIGNEC
cuz2l 0180~-0147 CIFXD ELECT LS5QUF =10+50% 250VDCw
cu22 0150=-0084 CIFXD CER CelUF +B0=-20% S0OVOCW
cuy2s 0150-0052 CIFXD CER 0.0SUF 20% 400VDCW
it See list of abbreviations in introduction to this section
01879-3
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Model 130C Section VI
Table 6-1
Table 6-1, Reference Designation Index (Cont'd)
R .
Deegieg%%%fgn @& Stock No, Description # Note
c4zu 0180=0012 C3FXO ELECT ¢X20 UF 450VRCw
cu2s 0150-0012 CIFXD CER Q«01UF 20% 1000VDCwW
cUz26 THRU
C440 NOT ASSIGNED
[ TSN 0180-0131 CSFXD ELECT 1S50PF +50=-10% 200VOCW
cuu2 0150-0012 CIFXD CER O+01UF 20% 1000VOCwW
CH43 0150=0012 CI1FXD CER Ge0ILF 20% 1000VOCw
cu44 0150-0084 CtFXD CER 0,1 UF +80%=-20% 50VDCW
cuys THRU
C460 NOT ASSIGNED
cu61l 0180=-0131 CtFXD ELECT 1S0OUF +50-10% z200VDCW
c462 0150~0052 C3FXD CER Co0USUF 20% HOOVDCW
cue3 0180-0059 CIFXD ELECT 1OUF =~10%+100% 25VOCw
[11-1) 0180=0132 CIFXD ELECT 60UF +100-10% 200VDCW
Cue5 0150-0084 CIFXD CER 0.1 UF +80%-20% 50VDCW
C466 0150-0012 C3FXD CER 0O«OlUF 20% 1000VDCW
Cy467 THRU
cuso NOT ASSIGNED
cusl 0180=0056 CtFXD ELECT 1000UF 50VDCW
CR111 1910-«0016 SEMICON UEVICE:DIODE GERMANJUM
CRi12 THRU
CR420 NOT ASSIGNED
CR421 1901-0029 DIODE: SILICON PIV 600V 1 AVG O+75A
CRG422 1502=0034 SEMICOK DEVICE: DIODE
CR423 THRU
CR440 NCT ASSIGNED
CRU44Y ) 1901-0028 DIODE:SILICON FIV 400V I AVGE O0.75A
CR442 THRU
CRY460 NOT ASSIGNED
CRU61 1901=0028 DICGDE:SILICON FIV 400V I AVGE O+75A
CR&462 1902-0034 SEMICON DEVICE: DIODE
CRUé&3 THRU
CRUBO NOT ASSIGNED
CR481 19010045 SEMICON ODEVICE{CIODE SILICON
CRY82 1902-0113 SEMICON OEVICE'DIODE ZENER
DS10}% 2140-0018 LAMP: GLOW 1/710W
0S102 THRU
05400 NOT ASSIGNED
0su01 1450=0048 LAMPIPTLOT NE2H
FU401 2110-0002 FUSESCARTRIDGE 2 AMP 3 AG
Juo1 1251=-0148 CONNECTORSFOWER
J402 NOT ASSIGNED
J403 1251-0202 CONNECTORICALIBRATOR
L1l 9140-0157 COIL: FXD RF 680 UMY
Liz 9140-0157 COIL: FXD RF 6B0 UMY
L13 THRU
L110 NOT ASSIGNED
L1t 9140-0022 COIL: FXD RF 500 UHY
Li12 THRU
L210 NOT ASSIGNED
# See list of abbreviations in introduction to this section
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Section VI Model 130C
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)

&esff’gr,;‘t‘fgn @ Stock No, Description # Note

tell 9140-0157 COIL:FXD RF 680 UH

L212 9140-0157 COIL:FXD RF 680 UH

L213 THRU

L301 NCT ASSIGNED

L302 5060«0408 COIL=ALIGNMENT

PU401 NeSsRe PART OF W4O1

PRO2 NeSe«Rs PART OF W40O1

Qi 1853-0001 TRANSISTOR: PNP SILICON 30V 900MW

Q2 1853=-0001 TRANSISTOR: PNP SILICON 30V Q00MW

Q3 1850-~0096 TRANSISTOR: PNP GE

AL 1850--0096 TRANSISTOR: PNP GE

Qs THRU

@io0 NOT ASSIGNED

QlOt 1854-0015 TRARSISTOR: NPN SILICON BVCBO S0V

G102 THRU

@200 NOT ASSIGNEC

Q201 1852«0001 TRANSISTOR: FNP SILICON 30V S00MW

Q202 1853-0001 TRANSISTOR: PNP SILICON 30V Q00OMW

Q203 1850-0096 TRANSISTOR: PNP GE

Q20U 1850-00%6 TRANSISTOR: PNP GE

Q205 THRU

Qu20 NOT ASSIGNMNED

Q421 1850-0098 TRANSISTOR:GERMANIUM PNP SELECTED

Q422 1851=-0017 TRANSISTORIZNL1304

Quz23 1850~0062 TRANSISTOR: GERMANIUM

Q424 THRU

Quuo NOT ASSIGNED

Q4] 1850-0098 TRANSISTOR: GERMANIUM PNP SELECTED

Gau42 1850~0062 TRANSISTOR: GERMANIUM

QU433 1851-0017 TRANSISTORI2N1304

Q444 THRU

Q460 NOT ASSIGNED

Q461 1850=0098 TRANSISTOR:GERMANIUM PNP SELECTED

Q462 1850-0062 TRANSISTOR: GERMANIUM

Q463 1850=-0062 TRANSISTOR: GERMANIUM

[T 1Y) 185C~0062 TRANSISTOR: GERMANIUM

QU6S THRU

Q480 NOT ASSIGNED

Q481 1850-0038 TRANSISTOR: PNP GE

R9 0687=-2211 RIFXD 220 CHMS 10% 1/2W

R10 Q687-2211 RIFXD 220 CHMS 10% 1/2w

R1l 0727-026% RIFXD) DEPC 990K QOHM 1% L/2w

Ri2 0727=0269 RIFX) DEPC 990K OHM 1% 1/2%

R13 0727-0158 RIFXD) DEPC 10s1K OHM 1/2%

R14 0727-0158 RIFX) DEPC 10+.1K OHM 1/2W

R15 0727-0259 RIFX{) DEPC SOOK OHM 1% 1/2w

R16 0727-0259 RIFXD) DEPC Q00K DHM 1% i/2w

R17 0727-0210 R3FXD DEPC 111K OMM 1% 1/2w

R1B 0727-0210 RIFXD DEPC 111K OHM 1% 1/2w

R19 0727-0274 REFXD DEPC 1M OHM 1% 1/2w

# See list of abbreviations in introduction to this section
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Model 130C Section VI
Table 6-1
Table 6-1 Reference Designation Index (Cont'd)
&esfﬁgﬁgt‘icgn @& Stock No. Description # Note
R20 Q727=0274 RS$FXD DEPC IM OHM 1% 1/2W
k2l Q727-0435 RIFXD DERPC 13.U47K OHM 1% L/72W
R22 0727=0365 R1FXD DEPC 8770 OHMS 1/2% 1/2W
R23 0727=0431 RIFXD DEPC 24.69K OHM 1% 1/2W
R4 0727=-0101 RIFXD DEPC 1403K OHM 1% 1/2W
R25 0727-0437 RIFXD DEPC 509 OHM 1% 1/2w
R26 0727-C432 RIFXD DEPC 253 DHM 1% 1/2w
Rr27 0727=-0436 RIFXD DEPC 101 DHM 1% L/2w
RrR28 0727=-0433 RIFXD DEPC 50.4 OHM 1% 1/2W
R29 Q727=0434 RIFXD DEPC 2542 OHM 1% L/2W
R30 0727-0900 RIFXD DEPC 9.76 OHM 1% 1/2w
R31 THRU
R39 NOT ASSIGNED
R40 0813=0017 REFXD WW 5 CHMS 5% &5W
R41 0687=1041 RIFXD COMP 100K QHM 10% 1/2W
R42 Q687-1041 RIFXD COMP 100Kk OHM 10% L/2W
RU3 0683=-4715 RIFXD COMP 470 OHM 5% 1/4W
R4y 0683-4715 RIFXD COMP 470 OHM 5% 1/4W
RYS 0757=-0977 R: FXD MET FLM 45.3K OHM 1% 1/2W
R46 0757=-0977 R: FXD MET FLM 45.,3K OHM 1% 1/2W
R47 2100=-0432 R3VAR COMF 245K=UK=250 OMM 30% LIN 1/4W
RU8 2100=0432 R3VAR COMP 248K=u4K=250 OHM 30% LIN 1/4W
RU4Q 2100-0138 RIVAR COMP 50 OHMS 10% LIN 2w
RS0 0687~1011 RSFXD COMFP 100 OHMS 10% 1/2W
RS1 0757-0370 R$FX0 MET FLM 49,9K OHMS 1% 1/2W
R52 0757-0370 R$FXD MET FLM 49.9K OHMS 1% 1/2W
R53 C686=3635 RIFXD COMP 36K CHMS S% j/2W
RS4Y Q686=3635 RIFXD COMP 36K OHMS 5% L/2w
R55 0758=0048 RIFXD MET FLM 8200 OHMS 5% 1/2W
R56 Q686-1035 RIFXD COMP 10K OHMS S%is2w
R57 0683=1545 RIFXD COMP 150K OHMS 5% L1/4W%
RSB 0683-1545 RIFXD COMP 150K OHMS 5% L/4W
RS9 NeSeRe PART OF A4
R60 NOT ASSIGNED
R61 0686=1045 RSFXDO COMF 100K OHMS S%1/2Ww
Ré62 0686=1045 RIFXD COMP 100K OHMS S%1/2w
R63 0727<0186 REFXD DEPC 33.2K OHMS 1% 1/2w
Kol 0727=-0186 RIFXD DEFC 33.2K OMMS 1% 1l/2w
R6E5 0727=0205 RIFXD DEPC S2e¢6K OHM 1% 1/2W
R66 0727-0205 RIFXD DEPC 592+.6K OHM 1% L/2W
R67 0686=4335 RIFXD COMP 43K OHMS 5% L/2w
R&8 0686-4335 RIFXD COMP 43K OHMS S% L/2W
RO69 2100-0382 RIVAR COMP 500K OHM 30% LIN L/4W
R70Q 2100-0373 R$VAR COMP 2500 OHM 10% LIN O¢SW
R71 0687-1011 R$FXD COMP 100 OHMS 10% j/2W
R72 0687-1011 RIFXD COMP 100 CHMS 10% 1/2W
R73 Q727-0374 RIFXD DEPC 33K OHMS 1% ir/2w
R74 Q727+0374 RIFXD DEPC 33K OHMS 1% 1/2%
R75 0686~2025% RIFXD COMP 200C OHMS 5% 1/2w
R76 0767=0017 RIFXD MET FLM 17K OHMS 5% 3w
R77 0767=001Q R3FXD MET FLM 15K OHMS S% 3w
# See list of abbreviations in introduction to this section
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Section VI

adodel 130C

Table 6-1
‘rable 6-1.Reference Designation Index (Cont'd)
é‘eesffg’ﬁfgn ¢ Stock No, Description # Note
R78 2100~0375 RIVAR COMP 7500 OHM 20% LIN Qe5W
K79 0727-0109 R3FXD DEPC 1470 OHMS 1% L/2W
R8O 0727-0109 RIFXD DEPC 1470 OHMS 1% L1/2ZW
R81 0687-8231 RIFXD COMP 82K OHMS 10% Ll/2Ww
K82 0687-5621 RIFXD COMP 5600 OHMS 10% 1/2w
RKE&3 21000379 R3IVAR COMP 10K OHM 30% LIN 1/4W
R84 Q687-8211 RIFXD 820 CHMS 10% 1/2W
R85 0687=~1031 RSFXD COMP 10K OHMS 10% 1/2W
RB& 0687-1011 RIFXD COMP 100 OHMS 10% 1/2W
R87 0687=-1231 RIFXU COMF 12K OHMS 10% L1/2W
RB8 THRU
R110 NOT ASSIGNEL
rR111 Q687=-1051 RIFXU COMP 1M OHMS 10% 1l/2w
Ri12 0687=-1041 RIFXD COMP 1Q00OK OMM 10% 1/2W
R113 0686-1055 RIFXD COMP IMEGOHMS 5%1/2W
Kild Q687=3341 R$FXD COMP 330K OHMS 10% 1/2w
K115 0687~2251 RIFXD COMP 2+2MEGCHMS 108 1/2W
R116 2100-0189 RIVAR COMP 1M OHM 30% LIN 1/4W
R117 0687~4T711 RIFXD COMF 470 OHMS 10% 1/2W
R118 0687=4711 REIFXD COMP 470 CHMS 10% 1/2%
R119 0687~1041 RIFXD COMP 1VOK OHM 10% 1/2VW
R120 0690=3331 RIFXD COMF 33K CHMS 10% 1W
K12l 0687=2731 RIFXD COMP 27K OHMS 10% 1/2W
Ril22 06871011 RIFXD COMPF 100 OMMS 10% L/2W
R123 0687-2751 RIFXD COMP 2.7MEGOHMS 10% 1/<W
Riz24 0687=6811 RIFXD 680 CKHMS 10% 1/2w
R125 0687=-2721 RIFXD COMF 2700 OHMS 10% 1/2%
R126 0727=0237 R$FXD DEPC 376K OHM 1% 1/2Ww
R127 0727=0244 RIFX0 DEPC SOOK OHM 1% 1/2%
R128 0690~2231 RIFXD COMP 22K OHMS 10% LW
K129 0687=4721 RIFXD COMP 4700 OHMS 10% 1/2%
R130 0687~1031 RIFXD COMF 10K OHMS 10% 1l/2W
R131 Q727-0183 RIFXD DEPC 267K OHMS 1% 1/2W
R132 Q687-1011 RIFXD COMF 100 OHMS 10% L/2W
R133 0690=4731 REFXD COMP 47K OMMS 10% LW
K134 0727=0249 RIFX0 DEPC 667K OHM 1% 1/2Ww
R13S% 0727=-022% RIFXD DEPC 265K OHMS 1% 1/2W
K136 0687=-1011 RIFXD COMF 100 CHMS 10% 1/2W
R137 0687=1521 RIFXD COMP 1500 OHMS 10% 1/72W
R138 0687«1531 RIFXD COMP 15K OHMS 10% L1/2W
R139 0690=-1241 RIFXD COMP 120k OHMMS 10% W
]R140 0687-5631 KIFXD COMP S6K OHMS 10% 1/2W
R141 06878241 RIFXD COMP 820K OHMS 10% 1/2w
Ri42 0687-1011 RIFXD COMP 100 OHMS 10% 1/2W
R143 Q686-2445 RIFXD COMP 240K QOHMS 5% 1/2%
K144 Q686=2245 RIFXD COMP 220K OHMS 5% 1/2W
R145 0690=2731 RIFXD COMP 27K OHMS 10% W
R146 2100-0383 RIVAR COMP 5K OMM 30% LIN 1l/4W
K147 0687=8221 RIFXD COMFP 8200 OHMS 10% l/2w
Ri48 Q&87=4751 RIFXD COMP Us7M OHMS 10% 1/2w
R149 0686=7525 RIFXD COMP 7500 QOHMS 5% l/2%
# See list of abbreviations in introduction to this section
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Model 130C Section VI
Table 6-1

Table 6-1. Reference Designation Index (Cont'd)

Reference

Designation & Stock No, Description # Note
R150 0689-1835 R$FXD COMP 18K OHMS 5% W

R151 2100=0381 RSVAR COMP 25K OHM 30% LIN 1/4W
R152 0686=2735 RIFXD COMF 27K OHM 5% 1/2W
R153 06864735 RIFXD COMP 47K OHM 5% 1/2w
R154 0687=3301 RIFXD COMP 33 OHMS 10% 1/2w
R155 0687=2711 RSFXD COMP 270 OHMS +/=~10% Ll/2%W
R156 0687=27114 RIFXD COMR 270 OHMS +/-10% l/2W
R157 0686=4715 RIFXD COMP 470 OHMS S% L1/2W
R158 0687+1011 R3FXD COMP 10O OHMS 10% 1/2w
R159 0687-1841 RIFXD COMF 180K OHMS 10% 1/2w
R160 THRU

R174 NOT ASSIGNED

R175 NSRIPART OF A104

R176 NSRIPART OF Al04

R177 NSRIPART OF A10Q4

R178 NSRIPARY OF A104

R179 2100-0107 RIVAR COMP 50K OHMS 30% 1/3W
K180 Q687=2231 RIFXD COMP 22K OHMS 10% L/2W
R181 0730=-0138 RIFXD DEPC 9OMEG OHM 1% 1w
R1682 0733=-0009 RIFXD DEPC 36M OHMS 1% 2W

R183 0730=-0138 REFXO 9+0MEG OHM iW

R184 0730~0162 RIFXD DEFC 4e54M OHMS 1% 1w
R18S% 0727~0391 RIFXD DEFPC 1«81M OHM 1% 1/2w
R186 Q727=0259% RIFXD DERC SOOK OHM 1% 1/2w
Ri87 THRY

R208 NOT ASSIGNEC

R209 0687=2211 RSFXD 220 OHMMS 10% Ll/2w

R210 0687=2211 RIFXD 220 CHMS 10% 1/2W

R211 07270269 R:FXD DEPC G90K OHM 1% 1/2W
R212 Q727=0269 R3FXD DEPC 990K OMWM 1% 1/2w
R213 0727=0259 RIFXD DEPC 9Q0K OKM 1% 1/2w
R214 0727-0259 RIFXD DEPC 900Kk OHM 1% 1/2W
R215% 0727=0158 RIFXD DEPRPC 101K OHM 1% )J/2W
R216 0727=0158 RIFXD DEPC 10+41K OHM 1% L/2W
R217 0727=0210 RIFXD DEPC 111K OHM 1% 1/2w
R218 0727-0210 REFXD DEPC 111K OHM 1% 1/2%
R219 0727=-0237 RIFXD DEPC 376K DHM 1% 1/2w
R220 0727=-0230 RIFXD DEPC 284K OHM 1% 1/2Ww
R221 2100-0376 RIVAR COMP SOK OMM=7,5K OHM 20% LINO.5W
R222 0687=3331 RIFXD COMP 33K OMMS 10% L/2W
R223 0727=0130 RIFXD DEPC 3.895K OHM 1/2% 1/2W
R224 Q0727-0274 RIFXD DEPC 1M OHM 1% 1/2W

R225 C727-0274 RIFXD DEPC 1M CHM 1% 1/2W

R226 0687-1041 RIFXD COMP 100K OHM 10% L/2Ww
R227 0&687-1041 RIFXD COMP 100K OHM 10% L/2W
R228 NeSeRe PART OF A204

R229% 0683«15U45 RIFXD COMP 150K OHMS S% /4w
R230 Q683~1545 R3FXD COMP 150K OHMS S% 1/4W
R231 THRU

Re32 NOT ASSIGNEL

R233 2100-0138 RIVAR COMP S0 OHMS 10% LIN 2w

# See list of abbreviations in introduction to this section
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Section VI Model 130C
Table 6-1
Table 6-1. Reference Designation Index (Cont'd) s

&esffg‘;nggn @ Stock No, Description # Note
R234 NeSeRe PART OF A204
R23% 0757-0977 RtFXD MET FLM 45.3K OHM 1% 1/2W
R236 0757-0977 RIFXQ MET FLM 45.3K OHM 1% 1/2W
R237 0687-1011 REFX0 COMP 100 OWMS 10% L/2W
R238 NeSeRe PART OF A204
R239 0758=0048 RIFXD MET FLM 8200 OHMS 5% 1/2w
R240 0686~-1035 RIFXL COMP 10K CHMS 5S5%1/2%
R241 0757-0370 RIFXD MET FLM 49,9K OHMS 1% 1/2wW
R242 0757-0370 RIFX{ MET FLM 4%.9K OHMS 1% 1/2W
R243 0686=3635 RIFXD COMP 36K OMMS 5% Lr/2Ww
R244 0686=-3635 RIFXD COMP 36K OMMS 5% L1/2W
RZ4S 0686~1045 RIFXD COMF 100K OHMS 5%i/2w
R246 Q686-1045 RIFXD COMF 100K OHMS S%l/2w
R247 Q727=-0186 RIFXD DEPC 33.2K OHMS 1% 1l/2w
R2u48 0727-0186 RIFX0 DEPC 33.2K OHMMS i% 1/2w
R249 0727-0205 RIFXD DEPC 926K OHM 1% 1/2W
R250 0727-0205 RIFXL DEPC S2+6K OMM 1% L/2W
R251 0727-0371 RIFX(} DEPC 9760 OHMS 1/2% 1/2W
R252 0727~0429 RIFX( ODEPC 44347K OHM 1% L/2W
R253 Q727=-0U28 RIFXD DEFC 2.06K OHM 1% 1/2W
R254 07270427 RSFX0 DEPC 798 OHM 1% 1/2w
R25% 07270826 R$FX0 DEPC 3G6% OMM L% 1/2w
R256 0727+0425 RIFXL DEPC 1965 OHM 1% 1/2w
R257 0727-0U24 RS$FX0 DEPC 78.4 OHM 1% 172w
R258 Q7270423 R3FXD DEPC 39.2 OHM 1% 1/2W
R259 07270422 RIFXD DEPC 19.5 OWM 1% 1/72W A
R260 0727-0705 RIFXD DEPC 7.50 OWHM 1% 1/2W !
R261 0686+4335 RIFXD COMP 43K OHMS 5% L1/2W
R262 0686-4335 RIFXD) COMP 43K OHMS 5% (/2%
R263 2100=-0382 RIVAF COMP BO0K OHM 30% LIN 1/4W
R264 2100-0373 RIVAR COMP 2500 OHM 10% LIN O.5W¥W
R265% 0687-1011 RIFX0 COMP 100 OHMS 10% 1/2W
R266 Q687~1011 RIFXD COMF 100 OHMS 10% 1/2w
R267 QT727=0374 RIFXD DEPC 33K DHMS 1% 1/2W
R268 0727=-0374 RIFXO DEPC 33K OMHMS 1% 172w
R269 0767-0017 RIFXD MET FLM 17K OHMS S% 3%
R270 0767<«0017 R3FXD MET FLM 17K OHMS 5% 3w
R271 0727=-010% RIFXD DEPC 147G OHMS 1% 1/72W
R272 0727-0109 REFXD DEPC 1470 OHMS 1% L/2w
RT3 0886=3625 RIFXU COMP 3600 OHMS S% 1/2«
R2T4 0686-3625 RIFXD COMP 3600 OHMS 5% Lr/2W
R275 0687=-8231 RIFXD COMP 82K OMMS 10% 1/2W
R276 2100-0379 RIVAR COMP 10K CHM 30% LIN L/&W
R277 0687-3621 RIFX0D COMP 5600 QOHMS 10% 1/2%
R278 0687-8211 RIFXD 820 CHMS 10% 1/2W
R279 0687=1011 RIFXD COMP 100 CHMS 10% 1/2%w
R280 0687-1231 R$FX( COMP 12K CHMS 10% 1/2W
R281 THRU
R299 NOT L4SSIGNED
R300 0687-~1531 R3FXD COMP 15K CHMS 10% 1/2W%W
R301 0687~-1021 RIFX[ COMP 1000 OHMS 10% 1/2w

{

# See list of abbreviations in introduction to this section
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Model 130C Section VI
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)

R

Deesfiegx;g%(i:gn & Stock No. Description # Note

R302 0687=474} RIFXD COMP 470K OHMS 10% 1/2W

R303 0687-1011 RIFXD COMP 100 CHMS 10% L1/2W

R30O4 0687=2711 RIFXD COMP 270 OHMS +/=10% 1/2¥W

R30S 0693~-4731 REFXD COMP 47K OHMS 10% aw

R306& 0687-1041 RIFXD COMP 100K OHM 10% L/2W

R307 NeSsRe PART OF A303

R308 2100~0171 RIVAR COMP 200K OHM 20% LIN L/74W

1308 INCLUDES S401

K309 0687=1031 RIFXD COMP LUK OHMS 10% L/72%

R310 0687=1031 RIFXD COMP 10K OHMS 10% 1/72%

R311 0686=3055 RIFXD COMP 3M OHMS 5% 1/2W

R312 NeSsRe PART OF A303

R313 0693=U751 RIFXD COMP He7M OHMS 10% 2w

R314 0693=-4751 RIEXD COMP 4eTM DHMS 10% 2W

R315 0693-5651 RIFXD COMP G.6M DHMS 10% 2%

R316 0693-5651 REFXD COMP 5.6M OHMS 10% 2w

R317 21000374 R3VAR COMP &M OMM 30% LIN O5W

R318 06BT7~2241 RIFXD COMF 220K OHMS 10% 172w

R319 NeSeRe PART OF A302

R320 068T7=UT31L REIFXD COMP 47K OHMS 10% A/2W%

R321 0687~1051 RIFXD COMP 1M CHMS 10% 1/2%

R322 0687-2731 RIFXD COMP 27K OHMS 10% L/2W

R323 0836-0003 RIFXD DEPC 29M OHMS 10% 1W

R324 0687-2751 RIFXD COMP 2¢7MEGOHMS 10% L/2W

K325 0687=2231 RIFXD COMP 2zK OHMS 10% 1/2%

R326 06872231 RIFXD COMP 22K OHMS 10% L/2W

R327 0687<-2751 RIFXD COMF 2 7MEGOHMS 10% 1/2W

R328 Q687-2711 RIFXD COMP 270 OHMS +/=10% I(ZN

R329 2100=0445 RIVAR 2K OHMS 30% LIN, A ANO B

R330 0687-1011 RIFXD COMP 100 OHMS 10% L1/2W

R331 THRU

R4O0 NOT ASSIGNECD

R401 0687-5631 RIFXD COMP 56K OHMS 10% 1/72%

R402 NeSeRe PART QOF A4O2

R403 0727-0284 RIFXD DEPC 1.75M OHM 1% L/72%

RYOU 0686=-2055 R3FXD COMF 2M OHMS 5% 172%

R40S Q727-0157 RIFXD DEPC 10K OHMS 1% 172w

RU40O6 0727-0157 RIFXD DEPC 10K OHMS 1% 1/72%

R407 07270043 RIFXD DEPC 100 OHM 1% L7eW

R408 0727=0043 RIFXD DEPC 100 OHWM 1% 172w

R409 THRU

RU20 NOT ASSIGAED

R421 Q687=3301 RIFXO COMP 33 OHMS 10% 1/72%W

Ru22 0693=-2221 REIFXD COMF 2200 OHMS 10% 2%

R423 0693-2231 RIFXD COMP 22K OHMS 10% 2W

R424 0761=-0006 RIFXD MET FLM 1OK OHM 5% LW

R425 0687~1021 REFXD COMP 100U OHMS 10% 1/2w

RY426 0687=4731 RIFXD COMP 47K OHMS 10% 1/2%

R427 0730~0052 RIEXD DEPC 51s6K OHMS 1% 1w

R428 0730-0056 RIFXD DEPC 68¢38K OHMS 1% LW

R429 0687=-1011 RIFXD COMF 100 OHMS 10% 1/72W

# See list of abbreviations in introduction to this section
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Section VI Model 130C
Table 6-1
Table 6-1. Reference Designation Index (Cont'd)

| “Reference .

De%ig;eaxtfon & Stock No. Description # Note

R430 0687~2211 RIFXD COMP 220 OHM 10% 172k

R4 0687-3311 R:FXD COMP 330 OHMS 10% L/2%

R432 THRU

R440 NOT ASSIGNEL

R44 L 0687-2701 RIFXD COMP 27 OHMS 10% L/2w

Rkay2 0767-0002 RIFXD MET FLM 560 OHMS 5% 3w

R443 Q687=4731 RIFXD COMP 47K OHMS 10% 172w

K444 0687=1511 RIFXD COMF 150 OMMS 10% /2w

RUYS 0687=-Uu731 RIFXD COMP 47K OMMS 10% L72%W

RU446 0758«0020 RIFXO MET FLM 22K OHMS Sk 1/2W

R447 N.5:Re PART OF A402

Ryy8 0758«0020 RIFXD MET FLM 22K OHMS S& L/7«Ww

RYU9 0687=-2211 RIFXD COMP 220 OHM 10% Is2%

R450 0687-3311 RIFXD COMF 330 CHMS 10% 172%

K451 0687=1021 RSFXD COMF 1000 DHMS 10% 172w

RY452 THRU

R460 NOT ASSIGNED

Ri461 0687-2701 RIFXAD COMP 27 OHMS 10% 172w

K462 0764=-0023 RIFXD MET FLM 910 OHMM S% 2%

R463 0687=-2731 RIFXD COMP 27K OHMS 10% 172w

R46Y 0727=0137 RIFXD DEFC 5418K OHMS 1% 172w

HUBS 0687-3931 RIFXD COMP 39K OHMS 10% i/2w

R466 0687=8221 RIFXD COMF B200 OHMS 10% 172w

RU467T 0758=0020 REFXD MET FLM 22K OHMS S¥ L/2w

R468 N+S«Re PART OF A402

RU6% 0727-0115 RIFXD DEPC 2000 OMHMS 1% L/74w

R470 0487-3311 RIFXD COMP 330 OHMS 10% L/2W

R471 THRU

k480 NOT ASSIGNED

k481 06990006 REFXD COMP U4e7 OHM 10% 1w

R482 0761=-0006 R¥FX0 MET FLM 10K OHM 5% 14

51 NeSeRe PART QF A2

S2 NeSeRe PART OF A3

53 NeSeRe PART OF A3

54 3101-0014 SWITCHIPUSH SPCT NE

55 THRY

5100 NOT ASSIGNED

5101 NeSeRe PART OF A102

5102 NeSeRe PART COF A102

5103 NQS-RQ PART OF AlOJ

5104 NeSeRe FART OF A103

5108 THRU

5174 NOT ASSIGNED

5175 NeSeRe PART OF AL7S

5176 THRU

5200 NOT ASSIGNED

501 NeSeRe PART OF A203

5202 NeSeRe PART OF A202

5203 NeSeRs PAKRT OF A203

5204 THRU

5400 NOT ASSIGNELD

#* See list of abbreviations in introduction to this section
. -4
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Model 130C Section VI
Table 6-1

Table 6-1, Reference Designation Index (Cont'd)

I?eesﬁieg%%%fgn @ Stock No, Description # Note
54014 NeSeRe PART OF R308

S402 3101-0033 SWITCHISLICE OPDT

T301 130C-11A~1 TRANSFORMER=HV

T302 THRU

T4OO NOT ASSIGNED

T401 $100=-0241 TRANSFORMER SPOWER

18301 0360-0104 STRIPITERMINAL

Vi 5080-0424 ELECTRON TUBES DUAL TRIOODE

v2 1932-0035 ELECTRON TUBE® DUAL TRIODE

V3 1921-0017 ELECTRON TUBE: 7586 NUVISTOR TRIODE

V4 THRU

V100 NOT ASSIGNED

viol 1932-0022 ELECTRON TUBES CUAL TRIODE

V102 1932-0022 ELECTRON TUBES$ DUAL TRIODE

V103 1933-0008 ELECTRON TUBES 6BL8 TRIODE PENTOUE
V104 1932«0022 ELECTRON TUBEs DUAL TRIODE

V105§ 2140-0008 LAMPINEON NE2

V106 1933-0008 ELECTRON TUBE: 6BL8 TRIODE PENTODE
vi07 5080=0419 LAMP:GLOW NEON SELECTED

vios 2140-0008 LAMPINEON NE2

V109 1935-0002 ELECTRON TUBE' 6BC? TRIPLE DIODE 9 PIN
V110  THRU

V200 NOT ASSIGNED

v201 5080-0424 ELECTRON TUBE! DUAL TRIOLE

v202 1932-0035 ELECTRON TUBEs DUAL TRIODE

V203 1921-0017 ELECTRON TUBE-+7586 NUVISTOR TRIODE
V204  THRU | V300 NOT ASSIGNED

V301 1923=00U4 ELECTRON TUBE! 6CW5 (EL 86) PENTODE
V302 1932-0029 ELECTRON TUBE! 12AU7 DUAL YRIOOE

V303 2140=0008 LAMPINEON NE2

V304 1920-0001 ELECTRON TUBES S6u2

V305 1920-0001 ELECTRDN TUEES Seu2

V306 5083-0353 ELECTRON TUBE1CATHODE~RAY SIN P31 PHUSPHOR
V306 $083~0333 ELECTRON TUBE $CATHODE=RAY S5IN P7 PHOSPHOR
V306 5083=0323 ELECTRON TUBEICATHODE~RAY SIN P2 PHOSPHOR
V306 5083-0342 ELECTRON TUBE$CATHODE~RAY SIN Pli PHOSPHOR
V307  THRU

V400 NOT ASSIGNED

V401 S080-0419 LAMPIGLOW NEON SELECTED

V402 S080=0419 LAMPIGLOW NEON SELECTED

V403  THRU

V460 NOT ASSIGNED

V46l 1940-0001 TUBEIELECTRCN 56%)

w401 8120-0078 CABLE:POWER SVT=18=3 T7.5FT.

xQu21 1200=0044 SOCKET $ TRANSISTOR

X422 ThHRU

XQu40 NOT ASSIGNED

XQuy 1 1200-0044 SOCKET$TRANSISTOR

XQu42 THRU

XQu60 NOT ASSIGNED

# See list of abbreviations in introduction to this section
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Section VI
Table 6-1

I Reference
Designation

XQU61
XQu62 THRU
XQ480
xQ481

xV1i

Xve

AV3

xvi THRY
Xv100

Xviol

Xvio2
XV1io3
XV104
XV105
xV106

XV107 THRU
Xv108
Xv109
XV110 THRU
XV200
Xv201
xv202

xveo3
xv204 THRu
Xv300
XV301
Xv302
AV303 ThHRU
XVu60

Xvael

Table 6-1. Reference Designation Index (Cont'd)

@ Stock No.
1200=0044

1200=G044

1200=0062
1200-0062
1200=0086

1200-005%

1200-=0062
1200=0062
1200~0062

1200=-0062

1200=00¢&2

1200=0062
1200-0062

1200~0086

1200-0062
1200-0062

1200=0053

120A=11A-2
120A=20A
120A=83A
130C=5C
130C=-6D

130C=4l4A-}
0340=0086
0340-0089
0340-00%90
0340-0091

0370=0026
0370=00237
0370+C037
0370=0062
0370-0084

0370«0084
0370-0084
0370-0143
0370-0114

Description #

Model 130C

Note

=y

SOCKET s TRANSISTOR

NOT ASSIGNED
SOCKET3TRANSISTOR

SOCKETITUBE 9 PIN MINIATURE
SOCKET :TUBE © PIN MINIATURE
SOCKETINUVISTOR S-PIN

NOT ASSIGNEC
SOCKET-TUBE

SCOCKET:TUBE ¢ PIN MINIATURE
SOCKET3TUBE 9 PIN MINIATURE
SOCKETITUBE 9 PIN MINIATURE
NOT ASSIGNEC

SOCKETITLEE 9 FIN MINIATURE

NOT ASSIGNED
SOCKETITUBE 9 FIN MINIATURE

NOT ASSIGAED
SOCKETITUBE 9 PIN MINIATURE
SOCKET:TUBE 9 PIN MINIATURE

SOCKETSNUVISTOR S5«PIN

NOT ASSIGNEC
SOCKETITUBE & PIN MINIATURE
SOCKET:TUBE 9 PIN MINIATURE

NOT ASSIGNED
SOCKETITUBE 7 FIN MINIATURE
MISCELLANEOQUS

STRAP=COPPER FOR HV TRANSFORMER
BEZEL~CRT

AMBER FILTER FOR OPTION 07
COVER HV TOP

COVER HV BOTTOM

COVER~TOP

INSULATOR VERT. AND HORIZ. INPUT (REAR)
INSULATORy TRIGGER INPUT (REAR)
INSULATORY TRIGGER INPUT

INSULATORY VERTICAL AND HORIZONTAL INPUT

KNOBe POSITION
KNOB« SENSITIVITY
KNOBe SWEEF TIME
KNOBe VERNIER
KNOBe FOCUS

KNOBe¢ INTENSITY

KNOBe DC BALANCE

KNOEB+ TRIGGER SOURCE=~SLOPE
KNOBs LEVEL

# See list of abbreviations in introduction to this section

§-14 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

01879-2



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

Model 130C Section VI
Table 6-1
) Table 6-1. Reference Designation Index (Cont'd)
&esfiegﬁg‘{fgn @& Stock No. Description # Note
L490=0030 STANDITILT
1510=00{0 BINDING FOSTe KRED
1510-0011 BINDING POSTs BLACK
5060=0627 BEINDING PCSTy BLACKs WITH LINK
5060=0734 FRAME ASSEMBLYST7X16 FM
5060=0761 BOTTOM COVER ASSY. l6L FM
5060=-0763 HANGLE ASSY=SICE
5060~0765 RETAINER=-HANDLE ASSY.
5060=0767 FOOT ASSY-FM
5060~0776 KIT=RACK MCUNT
6980-0003 TRIM=PLASTIC
OPTIONS
5083%=0%323 02: CRT WITH P2 PHOSPHOR
05: ORDER PARTS BY DESCRIPTION
06 REAR PANEL,INPUT CONNECTORS
1251-003%8 AN=-TYPE CONNECTOR,FEMALE
1251-0039 AN=TYPE CONNECTOR,MALE
1250-0083 BNC=TYPE CONNECTOR,FEMALE
5083-0%33 Q072 CRT WITH P? PHOSPHOR
5083=-0432 11: CRT WITH P11 PHOSPHOR
13 ORDER PARTS BY DESCRIPTION
# See list of abbreviations in introduction to this section
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Section VI Model 130C
Table 6-2
Table 6-2. Replaceable Parts
[T O I S e e , #i%
# Stock No. Description # Mfr. Mfr. Part No. TQ|RS
120A=11A-2 STRAP=COPPER FOR HY TRANSFQRMER 28480 | 120A=11A=2 1l 0
120A-20A BEZEL-CRT 28480| 120A=20A 11 0
120A=-83A AMBER FILTER FOR DPTION 07 28480 120A-83A 1| 0
130C~6C COVER:HV TOP 28480]130C- 6C 1! 0
130C=-6D COVER:HV BOTTOM 284801 130C= 6D 1| 0
130C~11A ASSY RECTIFIER 28480 | 130C~11A 1| ©
130C~-11A~1 TRANSFORMER=HY 28480 130C~11A~1 1] 1
130C-~19E ASSYIVERTICAL ATTENUATOR 48480 130C~-19E 1] 1
130C-19F ASSYSHORIZONTAL ATTENUATOR 28480 130C~19F 1/ 1
130C-19G ASSYISWEEP TIME SWITCH 28480/ 130C-19G 1] 1
130C~19H ASSYITRIGGER SOURCE SWITCH 284801130C-19H 1| 1
130C=44A~-1 COVER=TOP 284801 130C-44A=] 11
130C-65G ASSYIVERTICAL AMP 28480 130C-65G 1| O
130C~-65H ASSYSHORIZ AMP INCLUDES A205 28480 130C~-65H 1| O
130C-65J ASSYISWEEP GENERATOR 28480Q| 130C-65J 1] O
130C-65K ASSYSLVY SUPPLY 28480 !130C-65K 1| O
130C-65L ASSYIHV SUPPLY 28480(130C~-65L 1| O
130C~65M ASSYIAMPLIFIER INPUT 2B480|130C-65M 2, 0
0121-0111 ASSY: DUAL TRIMMER: C: VAR 0.7-3.0 PF 28480|0121-0111 21 1
0130-0001 C: VAR CER 7-45 PP 500VDCW 72982|50300D2P0 91 2
0130-0003 Cs: VAR CER 1.5=7PF 500VDCW 72982|503-000COPO-10R 8| 2
0130~-0006 CIVAR CER 5=20FF 500VDCW 72982 | B2P028R 51 1
0140-0005 CtFXD MICA 27 PF 10% S00VDCW 00853 | TYPE DR DR1427 B1O 1] 1
0140~0006 CtFXD MICA B2PF 10% S00VDCW 76433 | RCM15R820K 1l 1
0140-0018 CIFXD MICA 1000 PF S% SO0VDCw 00853| TYPE KR KR120 £S5 11
0140-0Q04&41 CIFXD MICA 100 PF 5% 500 VOCw 00853/ TYPE DR ORI310ES 2| 1
0140~-0090 CIFXD MICA 200 PF 5% 500 VDCw 00853| TYPE DR DR132Q E5 4| 1
0140-0146 CsFXD MICA 82 PF S% 300 VDCW Q4062| DMI5FR20J i 1
0150~-0012 CtFXD CER 0O«Q1iUF 20% 100OQVDCW 56289|H 1038 16| 4
0150=0023 CtFXD CER 2000PF 20% 100QVDCW Q1u18| TYPE UF 002 20% 1| 1
0150=~0035 C3FXD CER 20PF 1U% 6COVDCW 71590| DD200Q 4| 1
0150-0050 CIFXD CER 100 PF 600 VDCw OOCRR| TYPE E 41 1
0150=0052 C3FXD CER 0+05UF 20% 400VDCW M6FF9| YEXBC JMCH 7 2
0150~-0058 CYFXD CER 2¢2 PF +/~ NPO 600 VLCw 72982| 301 000 COJO 229¢ 11 1
0150=-0069 CIFXD CER 1000PF 500VDCW 72582(801010X5 6| 2
0150-0074 CIFXD CER 7 PF +/=.5FF 500 VLCa 72982 | 301 000 COHO 7090 1] 1
0150-0084 C3FXD CER Os1lUF +80-20% 50VDCW 56289 | 33CuU} 41 1
0150~-0115 CtFXD CER 27PF 1u% S00OVOCW 71590(CC20 TCN 27 11
0160~-0007 C1FXD MY QO«0Q022UF 10% 60QVDCW 56289 160P22296 1] 1
0160~0013 CIFXD MY CelUF 1U% 4COVDCW 56289 | 160P10494 2| 1
0160-0018 CIFXD MY 0.22UF 10% 400VDCW 56289 | 160P22494 1| 1
0160-0151 CIFXD CER 4700PF +80%=20% 4O0OUVDCW 71560 | DALT72-097C8 8| 2
0160=-0153 CtFXD MV 0.0001 UF L0% 28480 (0160=-0153 1l 1
0160-0159 C3FXD MY 6800PF 10% 28480(0160-0159 1)1
0160-0194 CIFXD MY C.Ql15UF 10% 56289 |0160~-0194 1| 1
0160-0200 CIFXD MYLAR Q.22JF 20% 200vDCWw 28480 |0160-0200 2 1
0160-0917 C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR| 2848(|0160-0917 20 1
0170-0017 C: FXD MY 0.01 UF 5% 400VDCW 84411|TYPE 6205/ .01 1l 1
0170-0018 C: FXD MY 1 UF % 200VDCW 84411{HEW 4 111
0170-0019% C: FXD MY 0.1 UF 5% 200VDCW 2848¢| 0170-0019 1l 1
# See list of cbbreviations in introduction to this section
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Model 130C Section VI
Table 6-2
Table 6-2. Replaceable Parts {Cont'd)

@ Stock No. Description # Mfr. Mfr. Part No. TQ|RS
0180-0012 CIFXD ELECT 2X20 UF 450VOCW 56289 | D32440 1 1
0180-0056 CiFXD ELECT 10Q0uUF S5GVOCW 56289032429 1 1
0180-0059 C3FXD ELECT 1OUF =10%+100% 25VLCW 56289 30D182A1 1/ 1
0180-0131 CIFXD ELECT 150PF +50-10% 20UVLCw Q08583 | PLL 2| 1
0180~0132 CIFXD ELECT 60UF +100-10% 200VLCw 00853 | PL1L 1| 1
0l80=0146 CIFXD ELECT 1000JF =10+100% 1GVOCW 56289 |0 35387 2| 1
0180=0147 CI1FXD ELECT 150UF «=10+450% 250VDCW 008583 (PLI 1{ 1
0340~-0086 INSULATOR VERT. AND HORIZs INFUT (REAR) 28480 0340~-0086 1/ O
0340-0089 INSULATORY TRIGGSR INPUT (REAR) 28480 | 0340=0089 1] ©
0340~0090 INSULATORe TRIGGER INPUT 28480 | 0340=-0090 1| ©
0340-0091 INSULATORY VERTICAL AND HORIZONTAL INPUT 28480 |0340~0091 1| ©
0360=0104 STRIPITERMINAL 71785 321~11-02-036 1| 1
0370=00e6 KNCBe POSITION 28480 | 0370~0026 21 0
0370=-0037 KNOB» SENSITIVITY,SWEEP 28480V | 0370~0037 z| O
0370=0062 KNOB+ VERNIER 28480 0370=0062 % 0
0370~0084 KNOBs» FOCUS, INTENS{TY,DC BALANCE 28480 0370«-0084 4 O
0370-0113 KNQOB ¢+ TRIGGER SOURCE-&LOPE 2848L|0370«0113 1| O
0370-C114 KNOB+ LEVEL 28480|0370=-0114 1| O
0683~1545 RIFXD COMP 150K UHMS 5% 1/74W U1121(CB 15u5 4| 1
0683~-4715 RIFXD COMP 470 OHAM 5% 1/4W 01121|CB 4715 2| 1
0686~1035 RIFXD COMP 10K OriMS Sxl/2w 01121 EB=1035 2( 1
0686~1045 RIFXD COMP LOOK OHMS 5%l/2w QL1211 EB=1045 4 1
0686=1055 RIFXD COMP IMEGOHMS 5%1/2W 01121 EB=~1085 1| 1
0686~20e5 RIFXD COMP 2000 OMMS 5% 1/2W 01121 EB 2025 11 1
0686=-2055 REFXD COMP 2M COHMS 5% L/2w 01121 EB 2055 1 1
0686=2245 RIFXD COMP 220K OHMS 5% 1/2w 51121 B 2245 11
0686~=2445 REFXD COMF 240K OHMS 5% 1/2w 01121 EB 2445 1] 1
0686-2735 RIFXD COMP 27K OHM 5% 1/2W 01121 |EB 2735 1l 1
0686-3055 R3FXD COMP 3M OHMS 5% 1/2W 01121 EB 3055 1 1
0686~3625 R3FXD COMF 3600 OHMS 5% 1/2w 01121 |E8B 3625 2( 1
0686=3635 R:FXD COMP 36K OHMS Sw% 1/2Ww 01121|EB 3635 4( 1
0686=4335 RIFXD COMP 43K OAMS S% 1/2w 01121 EB 4335 4 1
0686~4715 RIFXD COMP 470 OHAMS S% L/2W 01121/ EB 4715 1 1
0686~4735 RIFXD COMP 47K OAM 5% 1/2W 01121 |EB 4735 1 1
0686~T7525 R3FXD COMP 7500 UMMS S 1/2% Q1121 |EB 7525 1 1
0687~1011 RIFXD COMP 100 OriMS 10% 1/2W 01121 |EB 1011 16| 4
0687-1021 RtFXD COMP 1000 OHMS 10% 1/2w 01121|EB 1021 31
0687=~1031 R3FXD COMP LUK OHIMS 10% 1/2W V1121 |EB 1031 4 1
C687=1041 RSFXD COMF 1OOK OHM 10% 1/2w 01121 |EB 1041 7| 2
0687-1051 R3FXD COMP 1M OHAS 10% L/2% 01121 |EB 1051 20 1
0687-1231 RIFXO COMP 12K OriMS 10% 1/2W 01121 |EB 123} 2/ 1
0687-1511 RIFXD COMP 150 OHMS 10% 1/2W 0l121/EB 1511 1 1
0687-1521 R$FXD COMP 1500 OHMS 10% 1/2w 01121{EB 1521 1 1
0687-1531 R3FXD COMP 15K OHMS 10% 1/2W 01121 |EB 1531 21 1
0687-1841 R3FXD COMP 180K OHMS 10% 1/2W 01121 |EB 1841 1 1
0687-22141 K3FXD 220 OHMS 10% 1/2w 01121|EB 2211 6| 2
0687=-2231 REFXD COMP 22K OrMS 10% 1/2W O1121|EB 2231 31
0687-2241 R3FXD COMF 220K QHMS 10% 1/2w 011211EB 2241 1l 1
0687-2251 RIFXD COMP 2+2MEGOHNMS 10% 1/2W 01121 E3 2251 1 1
0687=-2701 RIFXD COMP 27 OHMS 10% 1/2W Q1121 EB 2701 2 1

# See list of abbreviations in introduction to this section
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Hection VI
Table 6-2

0687-2711
0687-2721
0687-2731
0687=2751
0687«-3301

0687=-3311
0687=3351
0687=3341
0687=3931
0687-4711

0687-4721
0687~-4731
068T=-4741
0687=4751
0687~5621

0687~5631
0687=6811
0687-6211
0687-8221
0687-68231

0687-8241
0689-1835
0690-1241
0690=-2231
0690=2731

069C~3331
0690~4721
0693«2221
0693-2231
0693=4731

0693=4751
0693-5651
0699=0006
0727~0043
0727-0101

0727=0109
0727-C115
0727-0130
0727=0137
0727-0157

0727-0158
07270183
0727-0186
0727-0205
0727-0210

0727-0229
0727-0230
0727-0237
0727=0c44
0727=0G249

0727-0e59
0727-Cc69
0727=-0274
0727=-0284
0727=-0365

5-18

# Stock No,

RIFXD
R3FXD
RIFXD
RIFX0
R3FXD

R3$FXD
RIFXD
REIFXD
RIFXD
REFXD

RIFXD
RIFXD
RtFXD
RIFXD
R$F X0

RIFXD
RIFXD
RIFXD
RtFXD
RIFXD

RIFXD
R3FXD
R3FXD
R3FXD
R1FXD

R1FXD
RIFXD
R1FXD
R$FXD
RIFX0

R1FxD
RIFXD
RIFXD
RIFXD
R3F X0

RIFXD
RIFXD
RIFXD
RIFXD
RIFXD

R3FXD
R3IFXD
R3FXD
RIFXD
R$FXD

RIFXD
RIFXD
RIFXD
RIFXC
RtFXD

RIFXD
K3$F X0
ReFXD
R1FXD
R3FXD

iModel 130C
Table 6-2. Replaceable Parts (Cont'd)

Description # Mir. Mir. Part No. TQ|RS

COMP 270 OMMS +/=10% 1/2w 01121|€EB2711 4| 1
COMP 270C OmMMS 10% 1/2w 01121|EB 2721 1| 13
COMP 27K OriMS 10 Ll/2W 01121|EB 2731 31
COMP 2+7MEaOHMS 10% 1/2W 01121 |EB 2751 311
COMF 33 OHMS 10% 1/2W 01121|EB 3301 20 1
COMP 330 OrM5 10% 1/2W 01121|EB 3311 31
COMP 33K OriM3 10% 1/2W 01121]E8 3331 1l 1
COMP 330K OHMS 10k 172w 01121 EB 3341 il 1
COMP 39K OHMS5 10% 1/2W 01121 |EB 3931 1 1
COMP 470 OHM5 10% 1/2W 01121/EB 4711 2|1
COMP 4700 OHMS 10% 1/2w 01121|EB4T21 1] 1
COMP 47K OMMS 10% 1/2W 01121|EB 4731 4| 1
COMP 470K OHRMS 10% 1/2w 01121|€EB 4741 1l 1
COMP 4.7M OMMS 10% 1/2w O1121/EB 4751 11
COMP S600 UHMS 10% 1/2w Ql1121|EB 5621 2, 1
COMFP 56K OHMS 10% 1/2W 01121(EB S631 20 1
680 OHMS 1uk 1/2W 01121 |EBe811 1 1
820 OHMS {U% L/2w 01121|EB=8211 2| 1
COMP 8200 OHMS 10% l/2w 01121 |EB 8221 2]
COMP 82K OriMS 10% Ll/2W V1124 EB 8231 2| 1
COMP 820K OHMS 10% 1/2w 01121 |EB 8241 1| 1
COMP 18K OHMS 5% 1W 01121|G8 1835 1] 1
COMP 120K OHMS 10% 1W 01121|6B 124} 1! 1
COMP 22K OrMS 10% 1w 01121|6GB 2231 1] 1
COMP 27K OHMS 10% W 011211 G8 2731 il 1
COMF 33K OriMS 10% 1w 0112168 3331 1 1
COMP 47K OrMS 10% LW 01121 GB 4731 1| 1
COMP 220C OHMS 10% 2W 01121 |HB 2221 1} 1
COMP 22K OriMS 10% 2W 0l121|HB 2231 1| 1
COMP 47K OHMS 10% 2W 01121|HB 4731 1l 1
COMP 4.7M UHMS 10% 2W 01121HB 4751 2| 1
COMP 5.6M UHMS 10% 2% 01121 |HB 5651 2| 1
COMP 447 OniM 310% 1W 01121 GB 4761 il
DEPC 100 OmMM 1% L/2W 19701/0C 1/2 BR5 2| 1
DEPC 1403K CHM 1% 1/2W 19701|CD 1/2CR5 1] 1
DEPC 1470 UHMS 1w L/2W 19701|DC 1/2CRS 4| 1
DEPC 2000 OHMS 1% L/2W 197011 0C 1/2CR5 il 1
DEPC 3.895K OHM 1/2% 1/2% 19701 | 0C 1/2AR5 1 1
DEPC S5e18K UHMS 1% 1/2% 19701|DC 1/2CR5 1| 1
DEPC 1QK OHMS i% 1/2w 19701 |0C 1/2BR5 2,1
DEPC 10.1K OHM 1/2W 19701|0C 1/2CR5 4 1
DEPC 26.7K OHMS 1% L1/2W 1$701|DC 1/2BRS 1| 1
DEPC 33.2K OHMS 1% 1/2w 19701 |DC 1/2CR5 4( 1
DEPC 92.6K QHM 1% 1/2W 19701 DC 1/2C RS 4| 1
DEPC 111K UMM L% 1/2W 19701 |0C 1/2A R5 4| 1
DEPC 265K OFMS 1x L1/2W 19701 | OC1/2ARS 1| 1
DEPC 264K OHM 1% 1/2% 19701 0C1/2CRS=2843 F il 1
DEPC 376K UHM 1% 1/2W 19704|CD 1/2C RS 21 1
DEPC SGOK OHM 1% 1/2W 19701{0C 1/2A RS 11
DEPC 667K OHM 1% 1/2% 19761 WC 1/72C RS il 1
LEFC SOOK UHM 1% 1/2W 19704 0C 1/2A RS 50 1
DEPC 990K UMM 1% 1/2W 19701 |0C 1/2A KS 4 1
DEPC 1M CHA 1% 1/2W 16701 |DC 1/2 RS 4| 1
UEPC 1475M ORM 1% 1/2W 197C1|DC 1/2A RS 1| ¢
DEPC 5770 OHMS 1/2% 1/2W% 19701 |0C 1/2A RS 1)1

i
|

A

# See list of abbreviations in introduction to this section
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Model 130C Section VI
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

& Stock No, Description # Mfr. Mfr. Part No. TQ| RS
0727-0371 R: FXD DEPC 9760 OHMS 1/2% 1/2W 19701| ¢ 1/2A RS 1 1
0727-0374 R: FXD DEPC 33K OHMS 1% 1/2Ww 19701 | Cp 1/2 4 1
0727-0391 R: FXD DEPC 1.8M OHM 1% 1/2W 19701 | CF 1/2 1 1
0727=-0422 R: FXD DEPC 19.5 OHM 1% 1/2W 19701 | DC 1/2 AR>S 1 1
0727-0423 R: FXD DEPC 39.2 OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727~-0424 R: FXD DEPC 78.4 OHM 1% 1/2% 19701 | DC 1/2 ARS 1 1
0727-0425 R: FXD DEPC 196.5 OHM 1% 1/2W 19701 | DC 1/2 AR5 1 1
0727=-0426 R: FXD DEPC 395 OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0757-0427 R: FXD DEPC 798 OHM 1% 1/2W 19701 | DC 1/2 AR5 1 1
0727-0428 R: FXD DEPC 2.06K OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727=-0429 R: FXD DEPC 4.,347K OHM 1% 1/2w 19701 | DC 1/2 ARS 1 1
0727-0431 R: FXD DEPC 2.69K OHM 1% 1/2w 19701 | DC 1/2 ARS 1 1
0727-0432 R: FXD DEPC 253 OHM 1% 1/2W 19701} DC 1/2 ARS 1 1
0727-0433 R: FXD DEPC 50.4 OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727=-0434 R: FXD DEPC 25.2 OHM 1% 1/2W 19701} DC 1/2 ARS 1 1
0727=-0435 R: FXD DEPC 13.47K OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727-0436 R: FXD DEPC 101 OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727-0437 R: FXD DEPC 509 OHM 1% 1/2W 19701 | DC 1/2 ARS 1 1
0727=-0705 R: FXD DEPC 7.50 OHIi 1% 1/2W 19701 | DC 1/2 A 1 1
0727-0900 R: FXD DEPC 9.76 OHM 1% 1/2W 19701 | bC 1/2 C 1 1
0730-0052 R: FXD DEPC S1.6K OHMS 1% 1W 19701 { DC1 RS 1 1
0730-0056 R: FXD DEPC 68,38K OHMS 1% 1w 19701 | DC1 RS 1 1
0730-0138 R: FXD DEPC 9.0 MEG OHM 1% 1w 19701 | DC1 RS 2 1
0730-0162 R: FXD DEPC 4.54M OHMS 1% 1w 19701 [ bDC1 R5 1 1
0733-0009 R: FXD DEPC 36M OHMS 1% 2W 19701 | bC2 RS 1 1
0757-0370 R: FXD MET FLM 49,9K OHMS 1% 1/2W 28480 | 0757-0370 4 1
0757=0977 R: FXD MET FLM 45,.3K OHMS 1% 1/2W 28480 | 0757-0977 4 1
0758-0020 R: FXD MET FLM 22K OHMS 5% 1/2W 07115 | C 20/22K-5% 3 1
0758-0048 R: FXD MET FLM 8200 OHMS 5% 1/2W 07115 | C 20 2 1
0761=-0006 R: FXD MET FLM 10K OHM 5% 1W 07115 | C 32 2 1
0764-0023 R: FXD MET FLM 910 OHM 5% 2W 07115 | C 428 1 1
0767-0002 R: FXD MET FLM 560 OHMS 5% 3w 07115 | LPI 3 1 1
0767~0010 R: FXD MET FLM 15K OHMS 5% 3w 07115 | LPI 3 1 1
0767=-0017 R: FXD MET FLM 17K OHMS 5% 3W 07115 | LPI 3 3 1
0813-0017 R: FPXD WW 5 OHMS 5% 5W 28480 | 0813=0017 1 1
0836~0003 RIFXD DEPC 29M OHMS 10% 1W 77764 | TYPE BBF i 1
1200=-0044 SOCKEPtTRANSISTOR Q7464| M7 PB 41 1
1200-0053 SOCKETITUBE 7 PIN MINIATURE 71785(11151~41 1 1
12000059 SOCKET=-TUBE 71785 (12]1«51=11-082 1] 1
1200=0062 SOCKETSsTUBE 9 PIN MINIATURE 71785(121%111060 11| 2
1200~-0086 SOCKETINUVISTOR 5=PIN T71785|1336510009 2| 1
1251=0148 CONNECTOR tPOWER 60427 H106116~-30L 11 1
1251~-0202 CONNECTORCALIBRATQOR 83330| 2218 1] 1
1850=-0048 LAMPIPILOT NE2H 08717 (858R 1 1
1490-0030 STAND:TILT 28480 (1490 ou30 1| O
1510~0010 BINDING POST REU 28480(1510-00G10 Il 0
1510-0011 BINCING POST+ BLACK 28480 1510-0911 1l o
1850-0038 TRANSISTORIPNP GE 86684 1850=-0038 il 1
1850~0062 TRANSISTOR: GERMANIUM 28uUB0| 1850 0062 sl &
1850-0096 TRANSISTOR:PNP GE 01295]|2N2189 4l 4
18580~00%986 TRANSISTOR:GERMANIUM PNP SELECTEU 2848011850-0098 3 3
1851-0017 TRANSISTORI2N1304 01295|2N1304 2l 2
1853=-0001 TRANSISTOR:PNP SILICON 30V Q00MW 28480| 1853 0001} 4 4
1854=0015 TRANSISTOR:NPN SILICON BVCBO 50V 28480 1854 0015 1 1
1901=~0028 CICDE:SILICON PIV 400V I AVGE (.75A 28480) 1901 0028 2l 2

# See introduction to this section
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Section VI Model 130C
‘Table 6-2
‘fable 6-2. Replaceable Parts (Cont'd)

@@ Stock No. Description # Mir. Mfr. Part No. TQ| RS
1901=0029 DIODE: SILICON PIV 600V 1 AVG 0.75A 28480 |1901 0029 11
1901=0045 SEMICON DEVICE:DIODE SILICON 28480 1901 0045 111
1902-0034 SEMICON DEVICEtDIODE 28480 |1902 0034 212
1902=-0113 SEMICON DEVICEDIODE ZENER 28480[1902-0113 1|1
1910=-0016 SEMICON DEVICE :DIODE GERMANIUM ©3332 02361 101
1920-0001 ELECTRON TUBES S642 93332 | 5642 22
1921=0017 ELECTRON TUBE: 7586 NUVISTOR TRIODE Bo6BH | 7586 212
1923-0044 ELECTRON TUBE: 6CWS (EL 86) PENTODE 73445 |[EL 86/6CW5 111
1932-0022 ELECTRON TUBE: DJAL TRIODE 73445 |6DJB/ECC B8 3|3
1932-0029 ELECTRON TUBE: 12AU7 CUAL TRIGCE 12859 |12AU7 1|1
1932-0035 ELECTRON TUBE: DUAL TRIODE 13396|6DJ8 212
1933-0008 ELECTRON TUBE?' 68L& TRIDDE PENTCDE 73445 |6BLB/ECF80 2|2
1939-0002 ELECTRON TUBE: 6BC7 TRIPLE DIOLE 9 PIN 93332|68BC7 1 1
1940=0001 TUBERELECTRON 5651 86684 |565) 11
2100-010Q7 REVAR COMP 50K OHMS 30% 1/3W 28480 |2100 0107 11
2100-0138 R1VAR COMP S0 OHMS 10% LIN 2w 28480(2100 0138 211
2100-0171 RIVAR COMP 200K OFM 20% LIN 174w 2848012100 0171 1(1
2100-018% RIVAR COMP 1M OHM 0% LIN 1/4W 28480(2100 0189 111
2100-0347 RSVAR COMP 4 X 25K OHM 30% 1/4w 28480(2100-0347 110
2100-0373 RIVAR COMP 2500 QHM 10% LIN Ce5% 28480[2100 0373 211

. 2100=0374 RIVAR COMP SM OHM 30% LIN QeSW 284802100 0374 1]
| 2100-0375 RIVAR COMP 7500 OHM 20% LIRK Qe5W 28480|2100 0375 1|1
! 2100-0376 R1VAR COMP SOK OHM=7.5K OHM 20% LINO«5W 28480|2100 0376 111
2100-0377 REVAR COMP B500K=5K=3K OMM 30% LIN 1/4% 28480)2100-0377 1|1
2100-0378 RIVAR COMP 1M=500K~200K OHM 3Ux LIN1/4W 28480[2100-0378 1|2
2100-0379 RIVAR COMF 10K OriM 30% LIN 1/4w 284802100 0379 211t
2100-0381 RIVAR COMP 25K OrM 30% LIN 1l/4w 284802100 0381 11
2100-0382 RIVAR COMF S0OK UMM 30% LIN 1/74W 28480| 2100 0382 2|1
2100-0383 RIVAR COMP 5K OHM 30% LIN 1/4W 28480| 2100 0383 111
2100-0432 RIFXD COMP 2¢5K=4K-250 DHM 30% LIN L/4W 28480|2100=0u32 211
2100-0445 RIVAR 2K OHMS 30% LIN A AND B 11237| 2100-0445 111
2110-0002 FUSESCARTRIDGE 2 AMP 3 AG 75915|312.002 1]0
23140-0008 LAMPINEON NE2 24455| NE2 33
2140-0018 LAMP:GLOW 1/10W 2UU455| NE 2E1 11
3101-0014 SWITCHIPUSH SPDT NE 8238%9| 4S=-1106 11
3101-0033 SWITCH3$SLIDE DPOT 42190| 4633 11
3101-0040 SWITCHeSLIDE 2XDPDT Qo5 AMP 42190| 6603JM SPEC. 311
5060-0408 COIL-ALIGNMENT 28480 5060-0408 111
5060-0627 RINDING POSTw BLACKs WITH LINK 2848B0| S060-0627 10
5060~0734 FRAME ASSEMBLY37X16 FM 28480 5060=-0734 1|0
5060=-0761 BOTTOM COVER ASSY. léeL FM 28480] 5060-0761 110
5060=-0763 HANDLE ASSY=SIDE 28480| 5060-0763 1] ©
5060=~0765 RETAINER~HANDLE ASSYe 28480| 5060-0765% 1|0
3060=0767 FOOT ASSY~FM 28480| 5060-0767 514l
5060~0776 KIT~-RACK MOUNT 28480| 5060-0776 1|0
5080-0419 LAMPIGLOW NEON ScLECTED 28480| 5080-0419 3|3
5080-0424 ELECTRON TUBE: DUAL TRIODE 28480| 5080-0424 212
5083-0323 ELECTRON TUBE$CATHODE-RAY SIN F2 PHOSPHOR | 28480| 5083-0323 1|1
5083-0333 ELECTRON TUBE ICATHODE=RAY SIN F7 PHOSPHOR | 28480| 5083-0333 11
5083=0342 ELECTRON TUBE1CATHODE=-RAY SIN F1l FHOSPHOR| 28480]15083-0342 111
5083-0353 ELECTRON TUBEI1CATHODE=RAY SIN F31 PHOSPHOR| 284B0| 5083-0333 11
6980-0003 TRIM=PLASTIC 80509 6A=201 210
8120-0078 CABLE: POWER SVT=i8~=3 7+5FT. 70903 | KH4 147 1|1
9100-0241 TRANSFORMER IPOWER 28480| 9100=-0241 111
9140-0022 COIL:FXD RF 500 JH 28480| 9140 0022 1|1
$140-0157 COIL: FXD RF 68C UH 28u480| 9140 0157 4l
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Section VI
Table 6-3

TABLE 6-3. CODE LIST OF MANUFACTURERS

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
No.

00000
00136
00334
00335
00373

00656
00779
00781
00815

00853

00866
00891
ozt
01255
01281
01295

01349
01561
01589
01930
01961
0114
02286
02660
02735

02771

02777
03508
03705
03797
-03877
03888
03954
04009

04062
04222
04298

04404
04651
04713

04732
04773
04777
04736
04870
05006

05277

05347
05593
05624
05728

08729

05783
06004
06175
06402
06555

06751

06812
0115

07126
07137
07138

07261

Manufacturer Address
U.S.A. Common
McCoy Eleclronics
Humtdail Co.
Westrex Corp.
Garlock Packing Co.,
Eleclronic Products Div,
Aerovox Corp.

Any supplier of U.S.
Mount Holly Springs, Pa.
Colten, Calif,

New York, N.Y.

Camden, N.J.
New Bedford, Mass,
Amp, Inc. Harrisburg, Pa.
Aircraft Radio Corp, Boonton, N.J.
Northern Engineering Laboraleries, Inc.
Burlington, Wis.
Sangamo Electric Company,

Ordill Division (Capacitors) Marion, 11I,
Goe Engineering Co. Los Angeles, Calil,
Carl E. Holmes Corp. Los Angeles, Calil.
Allen Bradley Co. Milwaukee, Wis.
Litlon Industries, Inc, Beverly Hills, Calif.
Pacific Semiconductors, Inc.  Culver City, Calif.
Texas Instruments, inc.,

Transistor Products Div.
The Alliance Mfg. Co.
Chassi-Trzk Corp.

Pacific Relays, Inc.
Amerock Cerp

Pulse Engineering Co.
Ferroxcube Corp. of America
Cole Mfg. Co. Palo Alto, Calif.
Amphenol-Borg Electronics Corp, Chicage, IIl.
Radio Corp. of America, Semiconductos

and Materials Div. Somerville, N. J.
Vocaline Co. of America, Inc.

0!d Saybrook, Conn,
Hopkins Engineering Co. San Fernando, Calif,
G.E. Semiconductor Products Dept. Syracuse, N.Y.
Apex Machine & Toal Co, Dayton, Obio
Eldema Corp. El Monte, Calif.
Transitron Electronic Corp. Wakefield, Mass.
Pyrofilm Resistor Co. Morristown, N.J.
Air Marine Motars, Inc. Los Angeles, Calif,
Atrow, Hart and Hegeman Elect. Co.

Hastlord, Conn,

New York, N.Y.
Myrtle Beach, S.C.

Daltas, Texas
Alliance, Ohio
Indignapolis, Ind.
Van Nuys, Calif,
Rockfoed, 111
Santa Clara, Calif,
Saugerties, N.Y.

Elmenco Producls Co.
Hi-Q Division of Aerovex
Elgin Nationa! Watch Co.,

Electronics Division Burbank, Catif.
Dymec Division of Hewlett-Packard Co.

Palo Alte, Calif,
Sylvania Electric Prods., Inc,
Electronic Tube Div.  Mountain View, Catif.
Motorola, Inc., Semiconductor Prod, Div.
Phoenix, Arizona
Filtron Co., Inc., Westem Div. Culver City, Calif.
Automatic Eleclric Co, Norlhlake, 11,
Automatic Electric Sales Corp, Nurthlake, 1l
Sequoia Wire & Cable Co.  Redwoad City, Calif,
P. M. Motor Company Chicago 44, |1,
Twentieth Canlury Plastics, Inc,
Los Angeles, Calif,
Westinghouse Electric Corp.,

Semi-Conductor Dept,
Ultronix, tnc.
illumitronic Engineering Co.
Barber Golman Co.

Tiffen Qptical Co.
Roslyn Heights, Long Island, N.Y.
Metropolilan Telecommunications Cotp. ,

Metro Cap. Division Brooklyn, N.Y.
Stewart Engineering Co. Santa Cruz, Calif.
The Bassick Co. Bridgeport, Conn,
Bausch and Lomb Optical Co.  Rochester, N.Y.
£.T.A, Products Co. of America Chicago, Il
Beede Eleclrical [nstrument Co., Inc.

Penacook, N.H.
U. S. Semcor Division of Nuclear Corp.

of America Phoenix, Arizona
Torrington Mig. Co., West Div.  Van Nuys, Calif.
Coming Glass Works

Efectronic Compenents Dept.
Digitran Co.

Transistor Electronics Corp,
Westinghouse Electric Corp,
Efectronic Tube Div,

Avnet Corp,

Youngwood, Pa.
San Mateo, Calif.
Sunnyvale, Calif,

Rockford, Ik

Bradford, Pa.
Pasadena, Calif,
Minneapolis, Minn.

Elmira, N.Y.
Los Angeles, Calif,

Code
No.

07263

07322
07700
07910
07933
07966

07980
08145
08358

08717
08718
08792

08984
09026
09134
09250
09569

09664
10214

10411
10646
11236
11237

1312
11534
1nnl

1717
11870
12697
12859
12930
13103
1339
14099
14193
14298
14655
15909
16688

16758
18873
19315

19500

19701
20183
21226
21520
21335
2194
24446
24455
24655
26365
26462
26992
28480
331
35434
37942
39543
40520
42190
43890
44555
47904
48620

49956
52090

Manvfacturer Address
Fairchild Semiconductor Corp.
Mounlain View, Calif.
Minnesota Rubber Co, Minneapolis, Minn.
Technical Wire Products Springfield, N.J.
Continental Device Corp. Hawthorne, Calil,
Rheem Semiconducter Corp. Mounlain View, Calil.
Shockley Semi-Conductor
Laboralories
Boonton Radio Corp.
U.S. Engineering Co.
Burgess Ballery Co.
Niagara Falls, Ontario, Canada.
Burbank, Calif,
Phoenix, Ariz

Palo Alte, Calil.
Boonton, N.J.
Los Angelos, Calil.

Sloan Gompany

Cannon Eleclric Co.,Phoanix Div.

CBS Electranics Semiconducter
Operations,Div.of C.B.S. Inc,

Mel-Rain

Babcock Refays, Inc.

Texas Capacitor Co,

Electro Assemblies, Inc,

Mallory Battery Co. of
Canada, Ltd.

The Brislol Co.

General Transistor Weslem Corp,

Los Angeles, Calif.
Berkefey, Calif.

Niagara Falls, N.Y.

Berne, Ind,

Lowell, Mass,
Indianapolis, ind.
Costa Mesa, Catif.
Houston, Texas

Chicago, i,

Toronto, Ontario, Canada
Waterbury, Conn.

Ti-Tal, inc.

Carborundum Co.

CTS of Berne, Inc.

Chicago Teleptione of California, Inc.

So. Pasadena, Calif,
Palo Alte, Calif.
Santa Ana, Calit.

Microwave Eleclionics Corp.

Duncan Electronic, Inc.

General Instrument Corporation
Semiconduclor Division

Imperial Efectsonic, Inc.

Melabs, Inc.

Claroslal Mfg. Co.

Nippon Eleclric Co., Ltd.

Delta Semiconductor tnc,

Newark, N.J,

Buera Park, Calil.
Palo Alto, Calil.
Dover, N.H.

Tokyo, Japan
Newpert Beach, Calil.

Thermelloy Dallas, Texas
Telefunken (G.M.B.H.) Hannover, Germany
Sem-Tech Newbury Park, Calil.
Calif. Resistor Corp. Santa Monica, Calif.

American Components, Inc.  Conshohocken, Pa.
Conell Dubilier Elec. Corp. So. Plainfield, N.J.
The Daven Co. Livingston, N.J.
De Jur-Amsco Corporation
Long Isiand City 1, N.Y,
Delco Radio Div. of G.M. Corp. Kokemo, Ind,
E.l. DuPont and Co., Inc. Wilmington, Del,
Etlipse Pioneer, Div. of
Bendix Aviation Corp.
Thomas A. Edison Industries,
Div. of McGraw-Edison Co. Wesl Grange, N.J.
Electra Manufacturing Co. Kansas City, Mo.
Electronic Tube Corp, Philadelphia, Pa.
Executive, Inc. New York, N.Y.
Fansteel Metallurgical Corp. No. Chicago, M.
The Fatnir Bearing Co. New Britain, Conn.
Fed. Telephone and Radio Corp. Clifton, N.J.
General Eleclric Co. Schenectady, N.Y.
G.E., Lamp Division Nela Park, Cleveland, Ohic
General Radio Co. West Concord, Mass.
Gries Reproducer Corp. New Rochelle, N.Y.
Grobel File Co. of America, nc. Carlstadt, N.J.
Hamillon Watch Co. Lancaster, Pa.
Hewlett-Packard Co. Palo Alto, Calif.
G.E. Receiving Tube Dept. Owensboro, Ry,

Teterboro, N.J.

Lectrohm Inc, Chicage, I1i.
P.R. Mallory & Ce., Inc. Indianapolis, Ind.
Mechanical Induslries Prod. Co. Akran, Ohio
Miniature Precision Bearings, Inc. Keene, N.H.
Muter Co. Chicago, (Il
C. A, Norgren Co. Englewoed, Colo.
Ohmite Mfg. Co. Skokie, Il

Polaroid Corp.

Precision Thermometer and
fnst. Co.

Raytheon Company

Rowan Conlroller Co.

Cambridge, Mass.

Philadelphia, Pa.
Lexington, Mass.
Baltimore, Md.

Revised: Nov. 14, 1963
00015-34

Code
No.

63743
54294
55025
55933
55938
§6137
§6289
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346
70276
70309
70319

70485
70563
70903
70998
71002
71041

nze
71285
nn

71400

71436
71450
11468
nan
71482
71590

11700
n14
183

71785
71984
12092
72136

"7
12354
72619
72656
72699

12158
12765
12825
72928
72964
72982
73061
73076
13138

73293
73445

73430
73506
73659
73682
3734
73743
73793
73905
74455

Manufacturer Address
Ward Leonard Electric
Shallcross Mig. Co.
Simpson Electric Ceo.
Sonotone Corp,
Sorenson & Co., Inc.
Spaulding Fibre Co., Inc.
Sprague Electric Co.
Telex, Inc.
Thomas & Betts Co.
Tripplett Elecliical Inc,
Union Switch and Signal, Div. of
Westinghouse Air Brake Co.
Universal Efectric Co,
Ward-Lecnard Electric Co. Mt Vernon, N.Y.
Western Electric Co., Inc, New York, N.Y.
Weston Insl. Div. of Daystrom, Inc. Newark, N.J.
Wittek Manufacturing Co, Chicago 23, Il
Wollensak Optica! Co. Rochester, N.Y.
Allen Mfg. Co. Hartford, Conn.
Allied Conmtrol Go., Inc. New York, N.Y.
Allmetal Screw Prod. Co., Inc.

Garden City, N.Y.

Mt Vemen, N.Y.
Selma, N.C.
Chicago, I,

Elmsford, N.Y,

So. Norwalk, Conn,
Tonawanda, N.Y.
North Adams, Mass.
SL. Paul, Minn,
Elizabeth 1, N.J.
Bluffton, Ohio

Swissvale, Pa.
Owosso, Mich,

Allantic India Rubber Works, Inc.  Chicago, 11\,
Amperite Co,, Inc. New York, N.Y.
Belden Mfg. Co. Chicago, (11,

Bird Electronic Corp.

Birbach Radio Co.

Boston Gear Works Div. of
Mumay Co. of Texas

Bud Radio inc.

Camloc Fastener Corp.

Allen D. Cardwell Electronic
Piod. Gorp.

Bussmann Fuse Div. of McGraw-

Cleveland, Ohio
New York, N.Y.

Quincy, Mass.
Cleveiand, Ohio
Paramus, N.J.

Plainville, Conn.

Edison Co. St. Louis, Mo.
Chicago Condenser Corp. Chicago, lil
CTS Corp. Elkhart, Ind.

Cannon Electric Co.

Cinema Engineering Co.

C.P. Clare & Co.

Centralab Div. of Globe Union Inc.

Milwavkee, Wis,

New York, N.Y.
Chicago, I,

Los Angeles, Calif,
Burbank, Calif.
Chicago, 111,

The Cornish Wire Co.
Chicago Miniature Lamp Works
A.0. Smith Corp., Crowley Div,
West Orange, N.J.
Chicago, [l
Midland, Mich.
San Brune, Calif.

Cinch Mfg. Corp.

Dow Corning Corp.

Eitel-McCullough, Inc.

Electro Motive Mig. Co., Inc.
Willimantic, Conn.

Coto Coil Co., Inc. Providence, R.I.

John E. Fasl & Co. Chicago, 11l
Dialight Corp. Brooklyn, N.Y.
General Ceramics Corp. Keasbey, N.J.

General Instsument Corp.,
Semiconducler Div.

Girard-Hopkins

Drake Mig. Co.

Hugh H. Eby Inc.

Newatk, N.J,
Oakland, Calif,
Chicago, ill.
Philadelphia, Pa.

Gudeman Co. Chicago, il
Robert M. Hadley Co, Leos Angeles, Calif.
Erie Resistor Corp. Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, Ind.
H. M. Harper Co. Chicago, Il

Helipat Div. of Beckman

Instruments, Inc.
Hughes Products Division of

Hughes Aircraft Co., Newport Beach, Calif.
Ampaiex Electronic Co., Div. of Notth

American Phillips Co, Inc.  Hicksville, N.Y.
Beckman Helipot Carp, So. Pasadena, Calif,
Bradley Semiconductor Corp. Hamden, Conn.
Carling Electric, Inc. Hartford, Conn,
George K. Garett Co., g, Philadelphia, Pa.

Fullerton, Calif,

Federal Screw Prod, Co. Ghicago, fIl.
Fischer Special Mfg. Co. Cincinnati, Ohio
The Genera) Industries Co, Elyria, Ohic

Jeanings Radio Mfg. Co,
1.H, Winns, and Sons

San Jose, Calif.
Winchester, Mass,

Code
No.

74861
74868

74970
75042
75173

75378
75382
75818
75915
76005
76210
76433
76487
76493
76530
76545
76854
77068

1075
m

77250
17252

77342

77630
77638
77764
78189

78283
78290
78452
78271
78488
78433
78563
78790
78947
79142
79251
79721

79963
80031

80120
80130
80131

80207

80223
80248
80294
§0411

80486
80583
80640
81030

81073
81095
81312
81349
81415
81453

81483
81541
81860
82042
82142

f2170
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Menufacturer Address

Industrizl Gondenser Corp,

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

E.F. Johnson Co. Waseca, Minn.

International Resislance Co. Philadelphia, Pa.

Jones, Howard B., Division
of Cinch Mfg. Corp.

Chicage, 111,

Chicago, i

James Knights Co. Sandwich, [Il.
Kulka Electric Corporation Mt. Vemon, N.Y.
Lenz Electric Mfg. Co. Chicago, 1lI.
Littiefuse Inc. Des Plaines, (1.
Lorg Mfg. Co. Erie, Pa.

C.¥. Marwedel San Francisco, Calif,
Micamold Electronic Mig. Corp.  Brooklya, N. Y.
James Millen Mfg. Co., Inc. Malden, Mass.
J.W. Mitler Co, Los Angeles, Calif.
Monadnock Mills San Leandro, Calif,
Mueller Electric Co. Cleveland, Ohic.
Oak Manufacturing Co. Crystal Lake, III.
Bendix Pacific Division of

Bendix Corp.
Pacilic Metals Co.
Phaostran Instrument and

Electronic Co.
Phoell Mig. Co.
Philadelphia Stee! and Wire Corp.

Philadelphia, Pa.

Potter and Brumlie!d, Div, of American

Machine and Foundry Princeten, ind.
Radio Condenser Co. Camden, N.J.
Radio Receptor Co., Inc. Brookiyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Shakeproof Division of {ilinois

fo. Hollywood, Calif,
San Francisco, Calif.

South Pasadena, Catif.
Chicago, 11,

Tool Works Elgin, 1.
Signal Indicator Corp. New York, N.Y.
Struthers-Duan Inc. Pitman, N.J.
Thompson-Bremer & Co. Chicago, 11,

Tilley Mfg. Co.
Stackpole Carbon Co.
Standard Thomson Corp.
Tinnerman Preducls, Inc.
Transformer Engineers
Ucinite Co.
Veeder Root, Inc.
Wenco Mig. Co.
Continental-Wirl Electronics Corp.

Philadelphia, Pa.
New Rochelle, N. Y.

San Francisce, Calif,
S$t. Marys, Pa.
Waltham, Mass.
Cleveland, Ohio

Pasadena, Calif.
Newtonville, Mass.
Hartlord, Conn,
Chicago, 11l

Zierick Mfg. Corp.
Mepco Division of Sessions
Clock Co. Morristown, N.J.
Schnitzer Alloy Products Elizabeth, N.J,
Times Facsimile Corp. New York, N.Y.
Electronic Industries Association. Any brend
tube meeting EIA standards Washington, D.C.
Unimax Switch, Div, of
W.L. Maxson Corp.,
United Transformes Corp.
Oxford Electric Corp.
Bourns Laboralories, Inc.
Acro Div. of Robertshaw
Fulton Cenlrels Co,
All Star Producls Inc.
Hammerlungd Co., Inc,
Stevens, Arnold, Co., Inc.
Intemalional Instruments, inc.

Wallingford, Conn,
New York, N.Y.
Chicago, 'l
Riverside, Calif,

Colembus 16, Obio
Detiance, Ohio
New York, N.Y.
Boston, Mass.

New Haven, Conn,
LaGrange, Ul
Venice, Calif.

Noswalk, Conn.

Grayhill Co,

Triad Transformer Corp.

Winchester Eleclionics Co. . Inc.

Military Specilication

Wilkor Praducts, inc, Cleveland,

Raytheon Mig. Co., industrial Components
Div., induslr. Tube Operations Newton, Mass.

Intern; al Rectifier Corp. El Segunde, Calif.

The Airpax Products Co. Cambridge, Mass.

Barry Conlrels, Inc. Walertown, Mass.

Carter Parts Co. Skokie, 111,
Jeffers Electronics Division of

Speer Carbon Co. Du Bois, Pa.
Allen B. DuMonl Labs, Inc. Cliften, N.J.

F.S.C. Handbook Supplements
H4-1  Dated March 1963
H4-2  Dated March 1962
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Section VI
Table 6-3

Model 130C

TABLE 6-3. CODE LIST OF MANUFACTURERS (Cont’d)

Manufacturer Addrass

Magwire Industries, inc.

Sylvania Electric Prod. Inc.
Clectronic Tube Div.

Asiroa Co,

Switcheraft, inc.

Mefals and Conliols, lac., Div. of
Titkas dnsituments, Inc.,
Srencer Preds.

Research Products Corp.

Rotron Manufacturing Co., inc,

Vector Electionic Co.

Western Washer Mir. Co. Los Angelas, Calif,

Caw Fastener Co, Camhridge, Mass.

New Hampshire Bat! Bearing, Inc.

Peterharough, N.H
Darfingten, S.C.

Los Angeles, Calif

Greenwich, Conn.

Emperivm, Pa.
East Newark, N.J
Chicago, 131

Attleboro, Mass

Madison, Wis.
Woodstock, N.Y
Glendale, Calif.

Pyramid Efeclric Co.
Electro Cords Co.

Victory Engineering Corp, Union, K,).
Bendix Corp., Red Bank Div. Red Bank, N.J
Hubbell Carp. Mundeiein, 111
Smith, Herman H. | Inc. Brookiya, N.Y
Cealral Sciew Co. Chicago, 111

Gavitt Wire and Cable Co.,
Div. of Amerace Corp.

Burroughs Corp.,
Etectronic Fube Div,

Brookfield, Mass.

Plainfieid, N.J

Eveready Ballery New York, N.Y.
Mode! Eng. and Mig., Inc. Huntington, Ind.
Loyd Scropes Co. Faslus, Mo.

Asco Electronis, Inc,
A.}. Glesener Co., Inc.
Good All Eleclric Mig. Co.
Sarkes Tarzian, Inc.
Boonton Maldiag Company
A.B. Boyd Ca.

R.M. Bracamonle & Co.
Koiled Kords, Inc.

New Yark, N.Y

San Francisco, Calif.
Ogallala, Neb.
Bioominglon, Ind.
Boonton, N.J

San Francisce, Calif.
San Francisco, Calif
New Haven, Conn,

Seamless Rubher Co. Chicago, .
Cliften Precisian Products  Clifton Heights, Pa.
Precision Rubber Products Corp. Dayton, Ohin

Radic Corp. of America, RCA
Flectron Tuba Div,
Phiico Corporalion fLansdale
Division}
Western Fibrous Glass Preducts Co.
san Francisco, Calif.

Harrison, N.{

Lansdale, ra.

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

£5-22

Code
Ne. Manufacturer Address
87664 Van Waters & Rogess In:. Seattle, Wash.
88140 Cutler-Hammer, fnc. Lincoln, Hi,
88220 Gould-National Batienes, Inc. St. Paul, Minn,
88698 General Mills, inc Buffalo, N. Y,
89473 Generai Electric Distributing Corp,
Schenactady, N.Y.
88036 Carter Parts Div. v Fconomy Baler Co.
Chicapo, 111
89665 United Transformer Ce. Chicago, IlI.
90178 U.S. Rubber Go.. Mechanical
tioods Div. Passaic, N.J.
Y0970 Bearing Engineertng Co San Francisco, Calif,
91260 Conner Spring Mfg. Co. Sa1 Francisco, Calil,
91345 Miller Dial & Nameplate Co. El Monte, Calif.
91418 Radio Materials Co. Chicago, IlI.
91506 Augal Brothess’, inc, Attleboro, Mass.
41637 Dale Electionics, ‘inc Columbus, Nebr.
91662 Elca Corp, Phitadelphia, Pa.
91737 Gremar Mfg. Co., inc Wakefield, Mass.
91827 K F Development Co. Redwood City, Calif.
91929 Minneapolis-Honeywell Regufalor Co,
Micreswitch Div Freeport, 111
92136  Universal Metai Prod., 1hc, Basselt Fuente, Calif.
92367 Elgeet Optical Co., lac. Rochester, N.Y.
42607 Tinsolite Insulated Wire Co. Tairytown, N.Y.
93332 Sylvania Efeciric Piod. Inc.,
Semicanductor Uiy, Woburn, Mass.
Y3369 Robbins and Myers Inc. New York, N.Y.
493410 Stevens Mfg. Co., 'nc. Mansfieid, Ohio
93983 insuline-Yan Norman Ind., inc,
Electronic Division Manchester, N.H.
Y4144 Raytheon MlIg. Co. Indistriat (omponents
Utv., Receiviag fube Operation Quincy, Mass.
94145 Raytheon Mfg. Co. Semiconductor Diy,,
California Street Pigat Newton, Mass,
44148 Scientific Radio Producls, Inc
Loveland, Calo.
44184 Tung-Sof Electric, inc. Newark, N.J.
94197 Curtiss-¥right Corp. |
Electronics Div. East Paterson, N.J.
0431¢ T Obm Prod. Div. of Model
Cngincering and Mig. Co. Chicaga, 1L,
34682 Worcester Piessed Alum nem Corp.
Wurcester, Mass.
95023 Philbrick Researchers, nc. Boston, Mass.
95236 Allies Products Co:a. Miami, Fla,
55238 Continenta) Connector Corp, Woodside, N.Y.
£0015-32

®avised: Nov. 14, 1963

Cade
No.

§5263
95264
95265
95275
95348
95354
95987
96067
36095
96756

96796
95330
95341
96501
97464
97539

47966

97979
98141
38159
98220
98278
98291
98405
98731
98821
98925

98978
99109
93313
93515
99707
99800
99848
99934
99942

99957

Monufacturer Address
Leecraft Mig. Co., inc.
Lerco Electranics, Inc.
National Coil Co.
Vitramon, Inc.

Gordas Corp.

New Yok, N.Y.
Burbank, Calif,
Sheridan, Wyo.
Bridgepert, Cenn.
Bloomfield, N.J.

Methode Mfg. Co. Chicage, 1.
Wackesser Co. Chicage, Ul.
Huggins Laboratories Sunnyvale, Calif.
Hi-Q Division of Aerovox Olean, N.Y.

Thordasson-Messner Div. of
Maguire Industries, Ing
Solar Manufacturing Ca.
Caritan Serew Ca.
Microwave Associates, Inc.
Excel Transformer Co.
{ndustrial Retaining Ring Ca.
Automatic and Precision Mfg. Co.

Mt. Carmel, 1l
Los Angeles, Calif.
Chicago, M.
Burlington, Mass.
Cakland, Calif.
lrvington, N.J.

Yonkess, N.Y.
GBS E'ectronics,
Div. af €. B.S., Inc.
Reon Resistor Corp.
Axel Brothers inc.
Rubber Teck. Inc.
Francis L, Mosley
Microdot, Inc.
Sealectro Corp.
Carad Corp.
General Mills
North Hills Eleckric Co,
Cievite Transistar Prod.
Div. of Clevite Corp.
International Electronic
Research Corp.
Columbia Technical Corp.
Varian Assoclates
Marshall Indusiries, Eleciron
Products Division Pasadena, Calif.
Control Switch Division, Cantrols Co.
of America El Segundo, Calif.
Delevan Electronics Corg. East Aurora, N.Y.
Wilco Corporation indianapolis, Ind.
Renbrandt, Inc. Boston, Mass.
Hoftman Semiconductor Div. of
Hoffman Electronics Carp.
Technology Instrument Cocp
of Calil.

Danvers, Mass.
Yonkers, N.Y.
Jamaica, N.Y.
Gardena, Calif.
Pasadena, Calif,
So. Pasadena, Catif.
Mamaroneck, N.Y.
Redwaod City, Calif.
Minneapolis, Mins,
Mineola, N.Y.

Waltham, Mass.
Surbank, Calif.

New York, N.Y.
Palo Alts, Calif,

Evanston, |1,

Newhury Park, Calif,

Code
Ko.

Address

Manufactorer

THE FOLLOWING H-P VENDORS HAVE NO NUM-
BER ASSIGNED IN THE LATEST SUPPLEMENT TO
THE FEDERAL SUPPLY CODE FOR MANUFAC-
TURERS HANDBOOK.

€006
Goeoo
10000

Joooo

0000F
0000M

QCOON
00000
coooP
oooeT

Lt ]
oogow
Q000X
opooy
[UEi24
000AR
000AB
DO0AC
000AD
00088

003CC
D0CEE
000GG
Q00HH
gl

GD0KK
000LL
000MM
000NN
00oPP
0000Q
000RR
00088

000WW
000XX
000YY

From:

JFD Electronics Corp.
Tranex Company

Western Devices, Inc.
Winchester Electronics . inc,

Van Nuys, Calif.
Mountain View, Calif.
Inglewand, Calif.

Santa Monica, Calif,
Maice Tool and Die Los Angeles, Calif.
Western Coil Div. of Automatic

Ind., Inc. Redwood City, Calif,
Nahm-Bros. Sering Co. San Leandra, Calif,
U.S.A. Common Any supplier of U. S,

Ty-Car Wfg, Co., Inc.
Texas Instruments, Ini.

Metals and Controls Div.
Tower Mfg. Corp.
Webster Efectromics Cu. Inc.
Spruce Pine Mica Ca.
Midland #fg, Co. Inc. Kansas City, Kans.
Willow Leather Producis Corp. Newark, N.J.
Brilish Radio Electromts Lid. Washington, D.C.
ETA Eagland
Indiana Genesal Corp., Elect. Div. Indiana
Curtis lnstrumeal inc, Mt. Kisco, N. Y.
Precision Instrument Components Co.

Van Nuys, Calil.

Holliston, Mass.

Versailles, Ky.
Providence, R.I.
New York, N.Y.
Spruce Pine, N.C.

Computer Diode Corp. Lodi, N.).
A. Williams Manufacte'ing Co.  San Jose, Calif,
Goshen Die Cutting Se-vice Goshen, Ind.

Rubbercraft Corp.
Birtcher Corporation, adustrial

Tomance, Calif.

Division Monterey Pask, Calit,
Amatom New Rochielle, N.Y.
Avesy Label Monrovia, Calit,

Rubber Eng. & Development
A N D Manofacturing Co.
Atohm Electronics

Coaltren

Radio Indusiries

Contrel of Elgin Watch Co.
California Eastern Lat.
Methode Electionics, lac.
S.K. Smith Co.

Hayward, Calif.

San Jose 27, Calif,
Sun Vailey, Calif.
Qakland. Calif.

Des Plaines, Ii.
Burbank, Calif.
Burlingame, Calif,
Chicago 31, Ill,

Los Angeles 45, Calif.

F.S.C. Handbook Supplements
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Model 130C

Appendix 1

APPENDIX 1

MANUAL

This appendix contains information on changes required
to adapt this manual to an instrument with a serial
prefix listed in the table below. Checkfor your instru-
ment serial prefix and make numbered changes in-
dicated. Note that these changes adapt the manual to
cover a particular instrument as manufactured and

therefore willnot apply to an instrument subsequently

modified in the field. Refer back to Section I for

information on errata in this manual and on any other
instrument serial prefix not covered in this appendix.

Instrument Make Numbered

Serial Prefix Changes
438- 1
425- 1, 2
344- 1, 2, 3
336- 1, 2, 3, 4
335- 1, 2, 3, 4, 5
320- 1, 2, 3, 4, 5, 6
31%- 1, 2, 3, 4,5, 6
312- 1, 2, 3, 4, 5, 6, 7
309- i, 2, 3, 4,5,6, 7,8

CHANGE 1
Figure 5-7,

Change C9 and C10 each to .022 uf.

Figure 5-16,
Change C209 and C210 each to .022 uf.

Section VI,
Change C9, C10, C209, C210toC: fxd, my, . 022 f,
10%, 600VDCW; @ Stock No. 0160-0003; Mfr.
56289; Mfr. Part No. 160P22396.

CHANGE 2

Figure 5-20,
Change value of C444 and C465 to .01 uf.

Section VI,
Change C444 and C465 to C: fxd, cer, .01 uf, 20%,
1000 VDCW; & Stock No. 0150-0012; Mfr. 56289;
Mfr. Part No. H1038.

CHANGE 3
Figure 5-1T,
Change value of R40 to 9 ohms.
Section VI,

Change R40 to R: fxd, ww, 9 ohms, 10%, 5W; )
Stock No. 0813-0016; Mfr. 35434; Mfr. Part
No. C-5-9.

01@1@95'0"9‘1 For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4

CHANGES

CHANGE 4

Figure 5-7,
Change value of R30 to 9.76 ohms.

Figure 5-16,
Change value of R260 to 7. 50 ohms.

Section VI,

Change Q3, Q4, Q203, Q204 to Transistor: PNP
Ge; @ Stock No. 1850-0097; Mfr. 73445; Mfr.
Part No. 2N2084.

Change R30to R:fxd, depc, 9.93ohms, 1%, 1/2W;
@ Stock No. 0727-0430; Mfr. 28480 ; Mir. Part
No. 0727-0430.

Change R260 to R: fxd, depc, 7.68ohms, 1%, 1/2W;
& Stock No. 0727-0421; Mfr. 19701; Mfr. Part
No. DC 1/2 ARS.

Note: Some instruments mayhave ashuntresistor

to obtain correct value for R30 and R260. For re-

placement, order by new stock number above.

CHANGE 5

Section VI,
Change assembly stock numbers as follows:

Al to 130C-65A
A2 to 130C-19A
Ab to 130C-65F
A101 to 130C-65C
A102 to 130C-19D
Al175 to 130C-19C

A201 to 130C-65B
A202 to 130C-19B
A205 to 130C-65F
A301 to 130C-65E
A401 to 130C-65D

Note: This change involved a mechanical change
only, resulting innew PC board material and con-
sequently different size edge-on connectors. When
old stock numbers as listed above are ordered,
new stock numbers as listed in Section VI will be
shipped. The edge-on connectors may be bent to
£it when matching old and new assemblies.

CHANGE 6
Figure 5-20,
Change value of R482from 10K ohms to 12K ohms.
Section VI,

Change CR482 @ Stock No. to 1902-0031.

Change R482 to R: fxd, comp, 12K ohms, +10%,
1W; % Stock No. 0690-1231; Mfr. 01121; Mfr.
Part No. GB 1231.

CHANGE 7
Figure 5-11,
Delete C122, 1000 pf,
Figure 5-13,

Change value of R184 to 4. 5M ohms.
Change value of R185 to 1. 8M ohms.

1-A-1
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Appendix 1

Model 130C

APPENDIX 1 (Continued)

CHANGE 7 (Cont'd)

Figure 5-18,
Change R329A/B each to 10K ohms.
Delete R330, 100 ohms.

Section VI,

Delete C122, % Stock No. 0150-0069.

Change L302, % Stock No. to 5060-0409.

Change R184 to R: fxd, depc, 4.5M ohms, +1%,
1W; % Stock No. 0730-0157; Mfr. 19701; Mfr.
Part No. DC 1 R5.

Change R185 to R: fxd, depc, 1.8M ohms, +1%,
1/2W; @ Stock No. 0727-0285; Mfr. 19701;
Mfr. Part No. DC 1/2 CRS5.

Change R329 to R: var, ganged, 10K ohms, +20%,
lin, 1/4W; % Stock No. 2100-0150: Mfr. 28480;
Mfr. Part No. 2100-0150.

Delete R330, ® Stock No. 0687-1011.

1-A-2
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CHANGE 8

Figure 5-7,
Change wht lead from emitter of Q3 and junction
of R21-R22 to wht-gra.
Change wht-gra lead from emitter of Q4 and
wiper of SLF to wht.

Figure 5-16,
Add C243, . 001 uf, in parallel with R%58.
Lift "WHT-YEL" lead from fixed contacts of switch
S202H and reconnect it to R251-R252 junction.
Lift "WHT-GRA" lead from R259-R260 junction
and reconnect it to movable arm of switch S203.

Section VI,
Add C243, C: fxd, .001 uf, 10%; & Stock No.
0160-0153; Mfr. 56289; Mfr. PartNo. 192P10292.

.%%.
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CATHODE RAY TUBE WARRANTY

The cathode ray tube supplied in your Hewlett-Packard Oscilloscope and replacement
cathode ray tubes purchased from %, are guaranteed against electrical failure for one
year from the date of sale by the Hewlett-Packard Company. Broken tubes or tubes with
burned phosphor are not included in this guarantee.

Your local Hewlett-Packard Field Office maintains a stock of replacement tubes and will
be glad to process your warranty claim for you.

Whenever a tube is returned for a warranty claim, the reverse side of this sheet must be
filled out in full and returned with the tube. Follow shipping instructions carefully to
insure safe arrival, since no credit can be allowed on broken tubes.

SHIPPING INSTRUCTIONS

1) Carefully wrap the tube in 1/4’’ thick cotton batting or other
soft padding material.

2) Wrap the above in heavy kraft paper.

3) Pack in a rigid container which is at least 4 inches larger than
the tube in each dimension.

4) Surround the tube with at least four inches of packed excelsior
or similar shock absorbing material. Be certain that the pack-
ing is tight all around the tube.

5) Tubes returned from outside the continental United States should
be packed in a wooden box.

6) Ship prepaid preferably by AIR FREIGHT or RAILWAY EXPRESS.
We do not recommend parcel post or air parcel post shipment.

CUSTOMER SERVICE

Hewlett-Packard Company

395 Page Mill Road
Palo Alto, California, 94306, U.S.A.

Telephone: (415) 326-3950
TWX No. (415) 492-9363

00922-2
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CRT WARRANTY CLAIM

FROM: DATE:

COMPANY: —

ADDRESS:

Person to contact for further information:
NAME:

TITLE:

COMPANY: ____ . O

ADDRESS: e e i e

To process your claim quickly please enter the information indicated below:

1) ® INSTRUMENT MODEL SERIAL R

2) TUBE TYPE SERIAL _—

3) ORIGINAL TUBE REPLACEMENT TUBE

4) YOUR PURCHASE ORDER NO. : — e -
v e

5) DATE PURCHASED -

6) PURCHASED FROM .. e

7) COMPLAINT: (Please describe nature of trouble) o

8) OPERATING CONDITIONS: (Please describe conditions prior to and at time of failure __

SIGNATURE

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100270001-4
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SALES AND SERVICE OFFICES IN TH

ALABAMA

-+ Huntsville, 35801
Hewlett-Packard
Southern Sales Division
Holiday Office Ctr., Suite 18
(205) 881-4591

ARIZONA

<+ Scottsdale, 85251
Hewlett-Packard
Neely Sales Division
3009 No. Scottsdale Rd.
(602) 945-7601

Tucson, 85716
Hewlett-Packard
Neely Sales Division
232 So. Tucson Blvd
(602) 623-2564

CALIFORNIA

-4 Los Angeles Area
Hewlett-Packard
Neely Sales Division
3939 Lankershim Blvd.
North Hollywood, Calif. 91604
(213) 877-1282 and 766-3811

Sacramento, 95821
Hewlett-Packard
Meely Sales Division
2591 Carlsbad Ave.
(716) 482-1463

San Diego, 92106
Hewlett-Packard
Neely Sales Division
1055 Shafter Street
(714) 223-8103

/A San Francisco Area
Hewlett-Packard
Neely Sales Division
50l Laurel Sireet
San Carlos, Calif. 94071
(415) 5917661

COLORADO
-+ Denver, 80222
|Hewlett-Packard
l.ahana Sales Division
.0, Box 22085
Belleview Valley Hy. Interchange
(303) 771-3455

CONNECTICUT

-4+ Middletown, 06458
Hewlett-Packard
Yewell Sales Division
589 Saybrook Rd.
(203) 346-6611

FLORIDA

~+- Orlando, 32803
Hewlett-Packard
Florida Sales Division
621 Commonwealth Ave
(305) 425-5541

St. Petersburg, 33708
Hewlett-Packard

Florida Sales Division
410-150th Ave., Madeira Beach
(813) 391-0211

GEORGIA

-4 Atlanta, 30305
Hewlett-Packard
Southern Sales Division
3110 Maple Drive, N. E
(404) 233-1141

ILLINOIS

<4 Chicago, 60645
Hewlett-Packard
Crossley Sales Division
2501 West Peterson Ave.
(312} 275-1600

INDIANA

—+ Indianapolis, 46205
Hewlett-Packard
Crossley Sales Dmslon
3919 Meadows Dr.
(317) 546-4891

KENTUCKY
Louisville, 40218
Hewlett-Packard
Southern Sales Division
Suite 4, 3411 Bardstown Rd.
(502) 459-4140

MARYLAND
Baltimore, 21207
Hewlett-Packard
Horman Sales Division
6660 Security Blvd.
(301) 944-5400

-+ Washington, D. C. Area
Hewlett-Packard
Horman Sales Division
941 Rollins Avenue
Rockville, Md, 20852
{301) 427-7560

MASSACHUSETTS

+ Boston Area
Hewlett-Packard
Yewell Sales Division
Middlesex Turnpike
Burlington, Mass, 01804
(617) 272-9000

MICHIGAN

<+ Detroit, 48235
Hewlett-Packard
Crossley Sales Division
14425 West Eight Mile Road
(313) 342-5700

MINNESOTA

-+ St. Paul, 55114
Hewlett-Packard
Crossley Sales Division
842 Raymond Avenue
(612) 646-7881

MISSOURI
Kansas City, 64131
Harris-Hanson Company
7916 Paseo Street
(816) 444-9494

~+ St. Louis, 63144
Harris-Hanson Company
2814 South Brentwood Blvd.
(314) 647-4340

NEW JERSEY
Asbury Park Area
Hewlett-Packard
Robinson Sales Division
Shrewsbury, New Jersey
(201) 747-1060

Englewood, 075631
Hewlett-Packard
RMC Sales Division
391 Grand Avenue
(201) 567-3933

NEW MEXICO

-+ Albuquerque, 87108
Hewlett-Packard
Neely Sales Division
6501 Lomas Blvd., N. E.
{505) 255-5586

Las Cruces, 88001
Hewlett-Packard
Neely Sales Division
114 S, Water Street
(505) 526-2486

NEW YORK

+ New York, 10021
Hewlett-Packard
RMC Sales Division
236 East 75th Street
{212) 879-2023

<+ Rochester, 14625
Hewlett-Packard
Syracuse Sales Division
800 Linden Avenue
(716) 381-4120

<+ Poughkeepsie, 12601

Hewlett-Packard
Syracuse Sales Division
82 Washington St.
{914) 454-7330

-+ Syracuse, 13211

Hewlett-Packard
Syracuse Sales Division

Pickard Bldg., E. Moiloy Rd.

(315) 454-2486'

NORTH CAROLINA
-+ High Point, 27262
Hewlett- Packard
Soufhern Sales Division
3 N. Main Street
(9I?) 882-6873

OHIO

-+ Cleveland, 44129
Hewlett-Packard
Crossley Sales Division
5579 Pearl Road
(216) 884-9209

+ Dayton, 45409
Hewlett-Packard
Crossley Sales Division
1250 W. Dorothy Lane
(513) 299-3594

'§ "ARD ‘CANADA

PENNSYLVANIA
Camp Hill
HewleH-Packard

Robinson Sales Division
(717} 737-6791

-+ Philadelphia Area
Hewlett-Packard
Robinson Sales Division
144 Elizabeth Street
West Conshohocken, Pa, 19428
(215) 248-1600 and 828-6200

Pittsburgh Area
Hewlett-Packard
Crossley Sales Division
2545 Moss Side Blvd.
Monroeville, Pa. 15146
(412) 2715227

TEXAS

<+ Dallas, 75209
Hewlett-Packard
Southwest Sales Division

P.O. Box 7166, 3605 Inwood Rd.

(214) 357-1881 and 332-6667

<4 Houston, 77027
Hewlett-Packard
Southwest Sales Division

P.O. Box 22813, 4242 Richmond Ave.

(713) 667-2407

UTAH
Salt Lake City, 84115
Hewlett-Packard
Lahana Sales Division
1482 Major St.
(801) 484-8166

VIRGINIA
Richmond 23230
Hewlett-Packard
Southern Sales Division
2112 Spencer Road
(703) 282-5451

WASHINGTON

+ Seattle, 98109
ARVA, Inc.
1320 Prospect Street
(208) 622-0177

CANADA
-+ Montreal, Quebec

Hewlett-Packard (Canada) Ltd.

8270 Mayrand Street
{514} 735-2273

Ottawa, Ontario

Hewlett-Packard (Canada) Lid.

1762 Carling Avenue
{613) 722-8162

Toronto, Ontario

Hewlett-Packard {Canada} Lid.

1415 Lawrence Avenue, West
(416) 249-91%6

A For repair services in the San Francisco area, please contact Hewlett-Packard, 395 Page Mill Road, Palo Alto, California, Tel. (415) 326-3950.

—+4- Indicates Instrument Repair Stations.

DYMEC DIVISION
395 Page Mill Road
Tel: (415) 326-1755

BOONTON DIVISION
Green Pond Road - Rockaway, New Jersey 07866
Tel: (201) 627-6400 « TWX: 201-627-3912

HARRISON LABS DIVISION
100 Locust Ave. = Berkeley Heights, N. J. 07922
Tel: (201) 464-1234 - TWX: 201-464-2117

SANBORN DIVISION
175 Wyman St., Waltham, Mass. 02154
Tel: (617) 894- 300 - TWX: 617-394-0789

F. L. MOSELEY CO.
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+ Palo Alto, California 94306
+ TWX: 415-492-9363
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HEWLETT jhp

1501 Page Mill Road ¢ Palo Alto, California 94304
Tel: (415) 326-7000 » TWX: 910- 373-1267 « Cable: HEWPACK © Telex: 033-811

Pasadena, Calif. 91102
TWX: 213-449-2053



Argentina

Mauricio A. Saurez
Telecommunicaciones

Carlos Calvo 224, Buenos Aires
Tel: 30-4312

Australia

Sample Electronics Pty. Lid.
4 9-t1 Cremorne Street

Richmond E. 1, Victoria

Tel: 42-4757 (3 lines)

Sample Electronics Pty. Lid.
4 Grose Street, Glebe, Sydney
New South Wales

Tel: 69-6338 (& lines)

Austria

Contact: Hewlett-Packard 5.A.
Geneva (see below)

Belgium

Hewlett-Packard Benelux
+- 20-24 Rue de 'Hopital, Brussels |
Tel: 11.22.20

Brazil

Ciental Importacac E Comercio Ltda
Rua Cons. Crispiniano, 49, 8. ° And.,
Conj. 81, Sao Paulo

Tel: 32-43132

Canada

Hewlett-Packard {Canada) Ltd.
-+ 8270 Mayrand Street

Montreal, Quebec

(514) 735-2273

Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue

Ottawa, Ontario

{613) 722-8162

Hewlett-Packard (Canada) Lid.
1415 Lawrence Avenue W.
Toronto, Ontario

(416} 249-9196

Chile

Hector Calcagni
Casilla 13942
Santiago

Tel: 6.42.26

Denmark

Tage Qisen A/S
4- Rennegade |

6D, Vesterbrogade

Copenhagen B

Tel: 29.48.00

Finland
INTO O/Y
P. O. Box [53

-4- Il Merituliinkatu, Helsinki
Tel: 66.39.09 and 35.125

France

Hewlett-Packard France
-+~ Boulevard Massena 150

Paris [3e

Tel: 707.97.19

-+ Indicates Repair Stations

FOR SALES AND SERVICE ASSISTANCE IN AREAS NOT LISTED CONTACT.

in Europe
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Hewlett-Packard S. A.
54 Route des Acacias
Geneva, Switzerland
Telephone: (022) 42.81.50

Cable: HEWPACKSA
ved For Releas

Germany

Hewlett-Packard V.m.b.H.
Steindamm 35, Hamburg
Tel: 24.05.51
Hewlett-Packard V.m b.H.
Kurhessenstrasse 95

- Frankfurt am Main
Tel: 52.00.36
Hewlett-Packard V.m b.H.
Reginfriedstrasse 13
Munich ¢
Tel: 49.51.21

Greece

K. Karayannis
Klaftmenos Square, Athens 124
Tel: 230.301 (5 lines)

India

The Scientific Instrument Company, Ld.
&, Te] Bahadur Sapru Road, Ailahabad

Tel: 2451

The Scientific Instrument Company, Ld,

240, Dr. Dadabhai Naoroji Road,
Bombay I

Tel: 26-2642

The Scientific Instrument Company,
I, Esplanade East, Calcutta |
Tel: 23-4129

The Scientific Instrument Company,
30, Mount Road, Madras 2

Tel: 86339

The Scientific_Instrument Company,
B-7, Ajmeri Gate Exin., New Dethi
Tel: 271053

iran

Telecom Lid.

240, Khiabane 5aba Shoomali
P. O, Box 1812, Tehran

Tel: 43850, 4811

Electronics & Engineering Ltd.
<+ 16 Kremenetski St., Tel Aviv
Tel: 35021 (3 lines)

ftaly

Hewlett-Packard Italiana S.p.A.
Viale Lunigiana 46, Milan

Tel: 691.584/5/4
Hewlett-Packard ltaliana S.p.A.
Palazzo ltalia 25, Piazza Marconi
Roma-Eur

Tel: 59.12.544/5

-

Japan

Tokogawa-Hewlett-Packard Ltd.
+-2270 Takakurano, Ishikawa-cho
Hachioji-shi, Tokyo
‘fokegawa-Hewlett-Packard Ltd.
No. 3, 6-chome, Aoyama-Kitamachi
MAkasaka, Minato-ku, Tokyo
Tel: 403-0073, 403-0074, 403-0075
‘fokogawa-Hewlett-Packard Lid.
No. 8, Umeda, Kita-ku, Osaka City
Tel: 361-3084, 341-2095
“okogawa-Hewlett-Packard Lid.
No. 4, 3-chome, Himeikedori,
Chigusa-ku, Nagoya City
Tel: 75-8545

Horea

American Trading Company, Korea, Ltd.

112-35 Sokong-Dong
Seoul P. O. Box 1103
Jung-ku, Seoul

Tel: 3-7049, 3-7513

In Laotin America

-+ 1501 Page Mill Road

TWX: 415-492-9200
Telex: 033811

ation;

Hewlett-Packard Inter-Americas

Palo Alto, Caifornia 94304, U.S.A.
Telephone: (415) 326-7000
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Netherlands

Hewlett-Packard Benelux
<+ 23, Burg, Roellstraat, Amsterdam W
Tel: 13.28.98 and 13.54.9%9

New Zealand

Sample Electronics (N. Z.) Ltd.
8 Matipe Street

Onehunga S. E. 5, Auckland
Tel: 565-381

Norway

Morgenstierne & Co.
+ Wessels Gate 6, Oslo
Tel: 20 16 35

Portugal

Telectra
Rua Rodrigo da Fonseca 103
P, O. Box 253i
Lisbon |
Tel: 68 40 72
68 60 73
48 60 74

Puerto Rico & Virgin Islands

San Juan Electronics, Inc.
+ P O. Box 51&7

Pta. de Tierra Sta., San Juan

Tel: 722-3342, 724-4406

Spain

ATAIO, Ingenieros

A. Aguilera, No. 8, Madrid I5
Tel: 223.27.42

223.41.71 and 224.84.97

South Africa

F. H. Flanter & Co. (Pty.), I.td
Roseila House

Buitencingle Street, Cape Tawn
Tel: 3-3817

Sweden

<+ H-P Instrument AB
Centralvagen 28
Solna Centrum
Tel: 08-83.08.30

Switzerland

Max Pual Frey
+ Wankdorffeldstrasse 46, Bern
Tel: (031) 42.00.78

Taiwan (Formosa)

Hwa Sheng Electronic Co., Ltd.
2] Nanking West Road, Taipet
Tel: 4-6075, 4.5935

Turkey

TELEKOM Engineering Bureau
P. Q. Box 376—Galata
Istanbul

Tei: 49.40.40

United Kingdom

Hewlett-Packard Ltd.
<+ Dallas Road

Bedford, England

Tel: Bedford 68052

Yugoslavia

Belram Electronics
83 Av. des Mimosas
Brussels I5, Belgium
Tel: 35.29.58

Elsewhere

Hewlett-Packard
International Marketing Department
-+ 1501 Page Mill Road
Palo Alto, California 94304, U.S.A.
Telephone: (415) 326-7000
: 415-492-9200
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INTERNATIONAL SALES AND SERVICE OFFICES
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