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SECTION I

GENERAL INFORMATION

General Information

1-1. INTRODUCTION

1-2. This manual provides operating and service in·
fonnation for Hewlett-Packard Models ISI1' and TR
oscilloscope mainframes. The manual is divided into
eight sections, each covering a specific topic or
aspect of the instrumenL All schematics are located in
Section VUI.

NOTE

This manual does not apply to the plug
ins_ The appropriate plug·in Operating
and Service Manual should be referred to.

1-3_ This section contains a description of Model
181T/181TR. Instrument specifications are listed in
table 1-1. Table 1·2 lists abbreviations used throughout
this manual, except in Section VI. The parts list in
Section VI is a computer printout and uses computer
supplied abbreviations.

1-4. DESCRIPTION.

1·5. Models 1811' and TH are general purpose, var
iable persistence storage oscilloscope mainframes with
plug-in capnbiJity. The instruments, as shipped from
the factory, are intended for bench use. The Model
181TH can be rack mounted as described in Section [I.

i.(). The st.c..age feature can be used to store single
shot occun-encea for later viewing or photographing.
Comparison of waveforms can be accomplished by
storing several separate occurrences and laler viewing
them simultaneously.

1·7. The horizontal amplifier has a direct-coupled
bandwidth of dc to 5 MHz. The ac-coupled band
width is 5 Hz to 5 MHz with a dynamic range of
t20 volts. The amplifier has front-panel selee
able deflection factor ranges of I VIdiv (Xl), 0_2 V/div
(X5) and 0_1 V/div {X 10)_ A vernier control pro
vides continuous adjustment between ranges_ A front
panel BNC connector pennits the use of external de
flection signals. The external input impedance is 1
megohm shunted by approximately 30 pF.

1-8. A rear-panel BNC connector (Z-Axis Input) is
provided for external control of CRT blanking. A sig·
nal of approximately +2 V, 5().ns pulse width (or;; 10
MHz) will blank a trace of normal intensity.

1-9. Four rear·panel BNC connectors provide recor
der outputs for use with spectrum analyzer plug-ins.

Since these outputs are dependent upon the plug-ins
utilized. the appropriate plug-in Operating and Ser
vice Manual should be referred to for identification
of the output signals available.

NOTE

These outputs should not be used when
II standard l~serie8 plug-in is in
stalled in the 08ciIlO8COpe.

1·10. A 10 V, I-kHz square-wave signal is available
at the front panel for calibration purposes_

1·11. The cathode ray tube has an internal graticule
and Pal aluminized ph08phor. Variable persistence
and storage are provided by internal elements.

1-12. WARRANTY.

1·13. This instrument is certified and war
ranted as described inside the front cover
of this manual The CRT is covered by a sep
arate warranty. The CRT warranty and war
ranty claim fonn are located at the rear of this
manual. Should the CRT fail within the time specified
on the warranty, process the warranty claim through
your nearest Hewlett-Packard Sales/Service Office.

The warranty may be void for instru
ments having a multilated serial tag.

1-14. ACCESSORIES FURNISHED.

1-15. The standard Model 181TITR oscilloscope is
supplied with a mesh contrast filter, blue plastic light
filter, and a detachable power cord. Also included with
the Model 18tTH is a rack·mounting kit.

1-16. ACCESSORIES AVAILABLE.

1-17. A series of mobile test stands are available for
the Models 1811' and 181TR The Model 1000B Test
mobile is intended for use with the cabinet Model
1811'. The Model 1117B Tealmobile is intended for use
with rack-model instruments such as the Model 181TR

1·18. A front-panel protection cover, Model 10166A.
is available for the cabinet Model 1811'. A similar
cover, HP Part No. 5060-0437, is available for the
rack Model 181TR

1-1



Genernllnfonnation

1.19. Cameras, probes. viewing hoods. tenninations
and other acces.sory items are available for special·
ized requirements. Infonnation concerning accessories
may be obtained from Hewlett.·Packard Sales/Service
Offices listed in the rear of this manual.

1-20. INSTRUMENT AND MANUAL IDENTIFI
CATION.

1·21. This manual applies directly to Model 181TITR
instruments with serial prefix number 8S listed on the
manual title page. The serial prefix number is t.he first
group of diKits in the instrument serial number
(figure 1·1). The inst.rument serial-number tag is lo
cated on the rear panel.

1·22. Check t.he serial prefix number of the instru
menL If t.he serial prefix number is different from that
listed on the title page of this manual. refer to Section
VII for instructions to adapt this manual for proper
instrument. coverage.

Model 181TITR

1-23. INQUIRIES.
1-24. Refer any questions regarding the manual. the
Manual Changes sheet, or the instrument to the near
est. Hewlett-Packard Sales/Service Office. Always
identify the instrument by model number. complete
name. and complete serial number in all correspon·
dence. Refer to the inside rear cover of this manual
for a world·wide listing of Hewlett-Packard Sales/
Service Offices.

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

COMPLETE SERIAL NUMBER

Figure I·I./ll$trument Serio I Number

Table J·l. Specifications

HORIZONTAL AMPLIFIER
EXTERNAL INPUT

B.ndwldth: dc-coupled, dc to 5 MHz; ae coupled,
5 Hz to 5 MHz.

o.nectlon FKtOr. I V/div. :t59flon Xl; 0.2 V/div,
.t5% on X5; 0.1 V/div, t59ll on XIO. Vernier
provides continuous adjustment. between
ranges. Dynamic Range :t20 V.

Input RC: I megohm shunted by approximately
30 pF.

Sweep M8gnnter: X5, XtO; accuracy :t5%.

CALIBRATOR
TYPE: approximately I·kHz square wave, <3 I-IS

rise time.
VOLTAGE: 10Vp-pinto>1 megohmaccuraey:tl9b.

CATHODE-RAY TUBE AND CONTROLS

TYPE: post-accelerator storage tube, 8.5 kV acceler
acting potential. aluminized P31 phosphor.

GRATICULE: 8 x 10 div internal graticule, I div =
0.95 CID. Subdivisions of 0.2 div on major axes.
Front panel adjustment aligns trace with gnti·
cule.

WRITING SPEED: Write mode <20 div/ms.
Max write mode >1 div/I-Is.

ERASE: Pushbutton erasure takes approximately
300 ms.

BRIGHTNESS: >100 fL.
PERSISTENCE: continuously variable from <0.2 s

to more than one minute, or normal P31 pel'
sistence of approximately 40 1-18.

STORAGE TIME: from WRITE mode to STORE,
trace may be stored at reduced intensity for
>1 hour. To VIEW mode, traces may be viewed
at nonnal intensity for >1 minute. For MAX

1-2

WRITE mode to STORE, trace may be stored
at reduced intensity for >5 minutes. To VIEW
mode, trace may be stored at nonnal intensity
for >15 seconds.

INTENSITY MODULATION: approximately +2 V,
>50 ns pulse width ("10 101Hz sine wave), will
blank uaceofnonnnl intensity. Input resistance
"'5100 ohms.

BEAM FINDER: pressing FIND BEAM control
when operating in any mode except STORE or
VIEW brings trace on CRT 8Cl"een regardless
of setting of horizontal or vertical controls.

OUTPUTS
Four real'-panel BNC jacks provide recorder out
puts for use with spectrum analyzer. Maximum
current available is :t3 rnA. Will drive impedances
~1000 ohms without distortion.

GENERAL
ENVIRONMENT

T..,..per.lur.: O°C to +55°C.
Humidity: to~ relative humidity to 40°C.
AttItude: to 4.6 km (15 000 ft.).
VIbr8IJon: vibrated in three planes for 15 min.

each with 0.254 mm (0.010 in.) eXC1ll"8icn, 10
to 55 Hz.

POWER: tiS Vac or 230 Vae, .tUM, 48440 Hz.
<225 VA max with plug-ins. convection cooled.

WEIGHT: (without plug·ins) Model 1811'; net,
10.9 kg (24 Ib); shipping, 18,1 kg (40 lb), Model
IBITR (rack): net, U.8 kg (26 Ib); shipping,
18.1 kg (40 Ib).

ACCESSORIES FURNISHED: blue pl88tic light
filter. mesh contr88t filter, detachable power
cord, and rack mounting hardware (Model
181TR only).
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NOTES.
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General Infonnation Model 181TITR

Tabl~ ]-2. Referenct! Deaignatora and AbbreuiatioM

REFERENCE DESIGNATIONS
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Model 181TITR

SECTION II

INSTALLATION

Installation

2-1. INTRODUCTION.

2-2. This section contains instruction (or performing
an initial inspection o(the Mode1181TITR. Inswlation
procedures and precautions are presented in ste~by

step order. The procedures (or making claim for
warranty repairs and for repacking the instrument for
shipment are also described in this section.

S1201639 8120-0698

Q@ElJt:JlfJ

can deliver approximately 225 voltramperes. The
instrument is normally shipped from the factory set
to operate at 115 Vac. To operate from a 230 Vac
source, proceed 811 follows:

IWARNING I
Read the Safety Summary at the front of
this manual before installing or operating
the instrument.

2-3. INITIAL INSPECTION.

S1201689

Figure 2-1. PQl«r Receptacle.

81201395

2-4. The instrument was inspected mechanically and
electrically before shipment. Upon receipt, inspect it
for damage that may have occurred in transit. Check
for broken knobs, bent or broken connectors, and
dents or scratches. If damage is found, refer to the
claims paragraph in this aection. Retain the packing
material for possible future use.

2-5. Check the electrical performance of the instru·
ment immediately after receipt. Refer to Section V
for the performance check procedure. The performance
check will determine whether or not the instrument
is operating within the specifications listed in table
1-1. Initial performance and accuracy of the instru
ment are certified as stated in the front of this manual.
If the instrument does not operate as specified, refer
to the claims paragraph in this section.

2-8. PREPARATION FOR USE.

2-7. POWER REOUIREMENTS. The power cord re
quired depends on, (1) the ac input voltage, and (2)
the country in which the instrument is to be used.
Figure 2-1 illustrates the standard power receptacle
(wall outlet) configurations that are used throughout
the United States and in other countries. The HP part
number shown directly above each receptacle drawing
is the part number for a power cord equipped with
the appropriate mating plug for that receptacle. H
the appropriate power cord is not included with the
instrument, notify the nearest HP Sales/Service Office
and a replacement cord will be provided.

2-8. The instrument can operate on either 115 Vac
or 230 Vac .t1~, single phase, 48 Hz to 440 Hz that

a. Remove power cord (if connected).

b. Set switch on rear panel to 230 V position.

NOTE

It is not necessary to replace the 115 volt
fuse. P08itioning the 115/230 switch
selects the proper fuse.

c. Install power cord.

2-9. THREE·CONDUCTOR AC POWER CABLE. For
the protection of operating personnel, Hewlett.
Packard Company recommends that the instrument
panel and cabinet be grounded. This instrument is
equipped with a three-conductor ac power cable that,
when connected to an appropriate receptacle, grounds
the instrument through the offset pin. The power jack
and mating plug o( the power cord meet International
Electro-technical Commission (IEC) safety .tandard•.
To preserve this protection feature when operating
from a two-conlact outlet, use a three-condudor to
two-conductor adapter, and connect the adapter wire
to ground at the power outlet.

2·10. RACK MOUNTING. A kit for converting the
Model 181TR to a rack mount is supplied with each
instrument. Inatructions for making the conversion
are given below. Refer to figure 2-2 (or parts identifi·
cation.

a. Detach tilt stand by pressing it away from
front feet. Remove all plastic (eet by pressing metal
button and sliding teet free.

2·1



Installation

RACK
MOUNTING
FLANGE

TRIM STRIP
(AOHESIVE_
BACK)

/
/'

/'

FOOT
RELEASE ~~~:
BUTTON ...

PLASTIC
FOOT

Figure 2-2. Bench/Rack-Mount Conversion

Model 181T/TR

FillER
STRIP

BOTTOM
PANEL

TILT
STANO

111TITA-003

b. Remove aluminum trim strip from each side
of instrument with a thin blade tool.

C. Attach rack mounting nange in space from
which trim strip was removed (use screws provided
with kit). Large notch of nange should be positioned at
bottom of instrument.

2-11. CLAIMS.

2·12. The warranty statement applicable to this
instrument is printed at the front of this manual. The
CRT warranty and claims fonn is located at the rear
of this manual. If damage is found or if perfonnance
is not as specified, notify the carrier and the HP
Sales/Service Office immediately. Refer to the back
of this manual for addresses. The HP Sales/Service
Office will arrange for repair or replacement without
waiting for settlement of a claim with the carrier.

2·13. REPACKING FOR SHIPMENT.

2-14. If the instrument is to be shipped to an HP
Sales/Service Office for service or repair, attach a

tag showing owner (with address), instrument serial
number, and a description of the service required.

2-15. Use the original shipping carton and packing
material, if available. If not available, the HP Sales/
Service Office will provide information and recom·
mendations on material to be used. Materials for
shipping an instrument nonnally include the following:

a. A double-walled carton. Refer to table 2·1.

b. Heavy paper or sheets of cardboard to protect
all instrument surfaces; use a nonabrasive material
such 8S Kimpak around all projecting pam.

Table 2-1. Shipping Carton Test Strength

Gro88 Weight Ob) Carton Test Strength Ob)

up to 10 . 200
up to 30 275
30 to 120 350

120 to 140 500
140 to 160 600

c. At least 4 inches of tightly packed. industry
approved, shock·absorbing material such as extra·
finn polurethane foam.
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SECTION III

OPERATION

Operation

3-1. INTRODUCTION.

3-2. This section provides general operating instruc
tions and applications information for Mode1181TITR.
Front- and rear-panel controls and connectors are iden
tified and brieny described in figure 3-1.

3-3. CONTROLS AND CONNECTORS.

3-4. The following paragraphs provide detailed des
cription of controls and connectors.

3-5. FOCUS AND ASTIGMATISM. These controls pro
vide sharp and uniform display over the entire CRT
viewing area. To adjust. press WRITE pushbutton and
(with a low-intensity spot on the CRT screen) adjust
FOCUS and ASTIG controls for a small, round,sharply
focused spot.

NOTE

It may be necessary to adjust for best a vcrage
in center area of CRT.

3-6. STORE. To store the CRT display, press the
STORE pushbutton. The signal will be stored at re
duced intensity. resulting in a storage time of greater
than one hour. The INTENSITY, PERSISTENCE,
FOCUS. ERASE. and HOHIZONTAL POSITION con
trols do not affect the presentation in the STORE
mode.

3-7. VIEW. To obscrve a previously stored display,
press the VIEW pushbutton. The stored display
will be intensified to a brightness level established
by the intensity and persistence values selected during
the write process. The INTENSITY, PERSISTENCE,
FOCUS, ERASE, and POSITION controls do not affect
the display.

3-8. NORM. This operating modc disables the variable
persistence and storage features of the instrument.
It will now function as a convcntional, general purpose,
oscilloscope. The PERSISTENCE control does not
function in this mode.

Always adjust !NTENSITY in WRlTE
mode with minimum PERSISTENCE for
no blooming, then switch to NORM.
Do not increase intensity beyond this
level while in NORM.

3-9. WRITE. Pressing the WRlTE pushbutton estab
lishes the CRT in a condition for variable persistence
display of a signal which can later be stored. Use
the minimum INTENSITY and maximum PERSIS
TENCE required to obtain the desired display.

3-10. MAX W. Operation in the max write mode
(MAX W.) provides a more rapid build-up and dis
play of fast single-shot signals. Because the back
ground illumination also increases more rapidly, the
CRT contrast level and storage time are reduced.

3-11. ERASE. Pressing the ERASE pushbutton will
remove stored signals from the CRT when either the
WRITE or MAX W. pushbutton is pressed. ERASE
should always be pressed after switching to WRlTE
or MAX W. to condition the CRT.

3-12. PERSISTENCE AND INTENSITY. These controls
determine the viewing time ofa signal being displayed.
The INTENSITY control sets brightness of the trace
as it is written. The PEHSISTENCE control is used to
est....blish the desired duration of signal viewing with
out rewriting. Il accomplishes this by varying the rate
which the displayed signal decays.

Excessive intensity for long duration
will damage the CHT storage mesh.
The INTENSITY setting for any sweep
speed should be at minimum usable
intensity.

3-13. TRACE ALIGN. The TRACE ALIGN adjust
ment compensates for external magnetic fields which
may affect the alignment of the horizontal trace with
the graticule. The alignment should be checked and
adjusted if necessary, when the instrument is moved
to a new location.

3-14. FINO BEAM. Off-screen positioning of the CRT
beam may occur due to improper control settings or a
very high dc input signal. The beam may be brought
back on screen by pressing the FfND BEAM push
button. While pressing FIND BEAM adjust the hori
zontal and vertical position controls to center the
display (refer to the plug-in manuals). Adjust the
INTENSITY control to obtain a visible trace.

3-1
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NOTE 1L FIND BEAM. Returns display to CRT.

FOCUS. Controls sharpness of writing beam.I.

Models 1811' and 181TR
power module location.
are identical.

diffcr
All

only in
controls

12. INTENSITY. Controls brightness of display.

13. POSITION. Coarse adjustment of display's
horizontal position.

2, STORE. Retains displayed signal at reduced
intensity for long time storage.

14. FINE. Fine adjustment of display's horizontal
position.

3.

4.

VIEW. Intensifies stored display to brightness
level for viewing.

NORM. Selects operation as standard oscil·
loscope.

15. MAGNIFIER. Magnifies horizontal display.

16. PHASE/BANDWIDTH. Selects between nor
mal operation (BANDWIDTH) and X-Yoper
ation (PHASE). Located inside on board.

5. WHITE. Operates CRT at nonnal writing rate
with variable persistence.

17. OISPLAY. Selects source of horizontal input
signal.

6. MAX. Operates CRT at maximum writing rate
with variable persistence.

18. AC/DC. Selects AC or DC coupling of an
external horizontal input signal.

7. ERASE. Removes stored or written displays.

8. PERSISTENCE. Controls endurance time of
displayed signal.

9. ASTIG. Adjust roundness of writing beam.

19. EXT INPUT. BNC connector for coupling an
external horizontal input signal to oscilloscope.

20. POWER. Pushbutton switch (with indicator
light) for tuming o8cilloscope on and off.

10. TRACE ALIGN. Rotates trace around center
of CRT face.

21. CAL IOV. Provides a I-kHz square wave sig
nal at 10 V p-p.

Figure3- J. Front and Rear Panel Controls and Connectors

3-2
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REAR PANEL

Operation

F. Z-AXIS INPUT. BNG for connecting external
intensification or blanking signal.

A. AC INPUT. 3-wire ac power line input jack.

B. AUX A. BNG for connecting recorder output.

C. AUX B. BNC for connecting recorder output.

D. AUX C. BNG for connecting recorder output.

E. AUX D. BNG for connecting recorder output.

G. rUSE. AC line fuse for 230 Vac operation.

H. FUSE. AC line fuse for 115 Vuc operation.

J. LINE SWITCH. Input power switch for selec
tion of 115 Vac or 230 Vac operation.

J. GROUNDING CONNECTOR. 3-way con
nector jack for instrument grounding.

Figure J·l. Front find Rear Panel Contra/sand Connectors (Con t'd)

3-15. DISPLAY. This control selects the input signal
to the horizontal amplifier. With the DISPLAY
control set to EXT CAL, the external horizontal input
signal is coupled directly to the horizontal amplifier.
As the DISPLAY control is rotated ccw, the external
signal is increasingly attenuated to at least 10 V(div
in XI. When the DISPLA Y control is fully ccw (lNT).
the external input signal is disconnected and the inter
nal sweep is coupled directly to the horizontal ampli
fier.

3-16. MAGNIFIER. The MAGNIFIER provides select".
ted gain levels in the horizontal amplifier of XI, X5,
or X10. In the X5 or X10 positions. horizontal gain
is increased to provide a magnified display of five
or ten times. respectively. The MAGNIFIER is usable
in both internal and external sweep modes.

3-17. CALIBRATOR. A square-wave signal of approxi
mately 10 V, 1 kHz can be used for vertical sensitiv
ity calibration and for probe compensation adjustment.
The CALIBRATOR output amplitude is accurate with
in tl%. Rise time of the square-wave output is less
than 3 IJ.s.

3-18. AUX OUTPUTS. Four rear-panel BNC connec
tors provide recorder output for use with spectrum
analyzer plug-ins. Refer to the plug·in operating and
service manual for information about the use of these
outputs.

NOTE

These outputs should not be used when a
standard l800-series plug-in is installed
in the oscilloscope, or calibrated perfonn
ance of the plug-in will be degraded due
to loading.

3-19. Z·AXIS INPUT. An external signal can be util
ized for control of CRT intensity. A rear-panel BNC
connector pennits a direct connection to the CRT
intensity gate amplifier. A signal of approximately
+2 V, 5O-ns pulse width « 10 MHz) will blank a trace
of nonnal intensity. Input of a negative signal can be
used for beam intensification.

3·20. AC LINE INPUT. A three-eonductor ac input jack
is provided for power input. Also located on the rear
panel is the 115 V - 230 V slide switch and required
fuses for either 115 Vac or 230 VllC operation.

3-21. OPERATING INFORMATION.

3-22. The following paragraphs provide additional in
formation concerning the use of Model 181TITR
functions.

3-23. For nonnal persistence operation, press WRITE
pushbutton and turn PERSISTE CE control fully ccw.
Slowly rotate INTE TSITY cw to a point where no trace
blooming occurs. Press NORM pushbutton; do not in
crease INTENSITY while in NORM mode. If sweep
speed is changed, always check for proper intensity
using the above procedure.

When not actively using the oscillo
scope, switch to STOHE or VIEW mode.
This turns off the write gun and elim
inates the possibility of burning the
storage mesh. When in WRITE, NORM,
or MAX W. mode, Bny visible trace may
cause pennanent damage to the CRT if the
display is left for prolonged periods of
time. To prevent such damage. period.
ically erase the display. or switch to
STORE mode if image retention is
desired.

3-24. For variable persistence operation. press
WRITE pushbutton. Use minimum INTENSITY
and maximum PERSISTE TCE compatible with dis·
play.

3-25. Usc MAX W. mode only for fast sweep time,
single shot display, or to improve unifonnity of trace
intensity. The MAX W. mode causes more rapid posi
tive fading (figure 3-2A) on CRT and persistence or
storage time of display is reduced.

3-3



Operation Model181TITR

Figure 3-2. Fade Positiueand Background Illumination

A

JL 1.1TfTl'l'-

neet second signal to be stored. Reset vertical POS
ITION if second display is not to be superimposed on
first. Slowly rotate INTENSITY cw until second dis
play appears and then press STORE pushbutton.

3-28. A display that is stored when power is turned
off will remain stored for several days. To redisplay
stored waveform. press STORE pushbutton and turn
POSITION controls fully ccw before turning power
on. Apply I>ower and allow 5 minutes warm-up. Press
VIEW pushbutton to observe waveform.

3-29. To erase all persistent or stored displays, set
mode to WRITE or MAX W. Press ERASE push
button.

~. If only a portion of a slow sweep display is de
sired, press STORE pushbutton when trace has been
written to desired point: write gun is blanked and
written portion is stored.

3-31. To write or store single-shot phenomenon, a
trial setting of INTENSITY is the best approach. Am
plitude of phenomena and sweep·time required to
display them will affect persistence. For example, with
maximum PERSISTENCE and some setting of
INTENSITY, a single·shot straight·Jine may bloom
(figure 3-2A). A single-shot signal with amplitude var
iations may not eause blooming. To determine best
INTENSITY setting, connect a signal that approxi
mates sweep time and amplitude of single-shot signal
to be written. Set PERSISTE ICE fully cw and trigger
a single sweep of test signal. Set INTENSITY 8S high
as possible without causing blooming. Repeat this pro
cedure, varying I TENSITY, until proper display isob
lained. This should give maximum persistence to
single-shot display. After signal has been written,
press STORE pushbutton to retain display.

3-26. To store a display, press WRITE pushbutton.
adjust INTENSITY Hnd PERSISTENCE for desired
display, and then press STORE pushbutton.

3-27. To store more than one display, press WRlTE
pushbutton, set PERSISTENCE fully ccw and
INTENSITY as required; allow first display to be
stored on CRT. Set INTENSITY fully ccw and con-

3-4

3-32. Single-shot signals that require a sweep time
faster than 20 microseconds per division can be written
with more brightness by switching to the MAX W.
mode. The screen will be unevenly illuminated after
erasing when in MAX W. (figure 3-28). INTENSITY
however, can be set hjgh enough to make display
visible through illumination. A display written in
MAX W. will be obscured more rapidly by positive
fading than a signal written in WRITE.
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SECTION IV

PRINCIPLES OF OPERATION

Theory

4-1. INTRODUCTION.

4-2. This section provides circuit theory analysis of
the Model IBITITR oscilloscope. An overall block
diagram description keyed to figure 4-1 is presented
first, followed by a detH.iled description of the indi
vidual circuits. Because variable persistence and stor
age tcchniques may be somewhat unfamiliar to the
reader, basic theory of operation will be explained
following the block diagram description.

4-3. GENERAL.

4-4. The Model 181TI1'R oscilloscope mainframe
consists of a low-voltage power supply, a high.voltage
power supply, a CRT, a gate amplifier, and a horizontal
amplifier similar to a standard oscilloscope. In addi
tion, there is a pulse circuit to initiate the variable per
sistence and storage functions. The mainframe also
contains a calibrator to compensate probes and check
sensitivity should standard vertical and horizontal
plug-ins be inst.'liled. There are four rear-panel outputs
from the frequency domain plug-ins that can be used
to drive an external recorder. These outputs should not
be used if standard plug-ins are installed.

4-5. The instrument may be operated as a variable
persistence and storage oscilloscope, or as a conven
tional oscilloscope when operated in NORM mode_
However, the write gun beam must still pass through
the storage mesh in NORM, thus the presentation will
be dimmer than for a conventional oscilloscope, Any
attempts to make the trace as bright as a conventional
oscillos(:opc may damage the storage surface of the
CRT.

4-6. Three basic signals are necessary to obtain a
usable CRT display, horizontal deflection, vertical
deflection, and intensity (or unblanking). The circuitry
for horizontal and intensity signals will be explained
in the following paragraphs, referenced to figure 4-1.
The vertical deflection signal is coupled directly to the
CRT plates from the frequency domain or vertical
plug·in. These plug-ins are covered by separate
manuals.

4-7. The low-voltage power supply produces seven dc
voltages. Three of these are used only in the main
frame and four are used both in the mainframe and
the plug-ins.

4-8. The high-voltage power supply produces
operating potentials for the CRT grid and cathode. In
addition, there is a multiplier assembly that increases
the voltage to"7 kV for the CRT post accelerator.

4-9. The CRT contains a standard write gun assembly
to initiate and form a beam, and deflection plates to
control the beam. In addition, there are two flood guns
and two added meshes for the variable persistence
and storage functions. To help form the flood electrons
used in the variable persistence and storage mode, a
collimation voltage is tied to the a<luadag coating in
the CRT funnel. The post-accelerator voltage is tied to
a silver ring around the inner face of the CRT.

4-10. The unblanking gate amplifier unblanks the
normally off CRT. Internal inputs to the gate ampli
fier include; an unblanking gate from the frequency
domain or time base plug-in, or chopped blanking from
a frequency domain or vertical plug·in. These inputs
are summed with a current level from the front-panel
INTENSITY control to adjust the beam level. If EXT
(external) display is selected, -IOOV is disconnected
from the plug-in, so no unblanking gate can be initiat
ed and applied to the amplifier input to give a level
similar to an unblanking gate. This is summed with
the intensity level to control the beam. Chopped
bli.mking, as well as Z-axis, may also be applied in the
external display mode. Input to the gate amplifier from
the storage pulse circuit is normally off, except when
STORE, VIEW, or ERASE is selected. When on, this
input inhibits any other inputs from unblanking the
beam.

4-11. There are two outputs from the gate amplifier.
One is a positive pulse that controls the CRT grid.
The other is a negative spike generated on the trailing
edge of the gate and is used by the plug·in as an ALl'
signal for switching between vertical input channels.

4-12. If INT is selected by the HORIZONTAL DIS
PI..A Y switch, the sweep is coupled from the frequency
domain or time base plug-in to the horizontal amplifier
input. This sweep is summed with a current from the
POSITION control, amplified, and changed to a dif
ferential signal to provide horizontal deflection. When
EXT is selected horizontal drive is supplied by an
external input thru the horizontal impedance con·
verter.

4-13. Pushbuttons on the front panel allow selection
of the various functions available. The switches con
trol circuitry on the pulse board, which in turn controls
elements within the CRT to give the variable persist
ence, storage, or conventional modes of operation.
Pulses from the calibration circuit are transferred to
the pulse circuit to be shaped for use by the CRT
elements in the variable persistence and storage modes.

4·1



Theory

.
5 ,

•!o-----,

..

ModelI81T/TH

r-~'-----:-',
,

>, ,
- ,

~
:
~~ii

,
".,
i~

00
,

j'g ii: ,
j ,

~> >

o.,,,
•

4-2



ModellBITITR
Theory

4-15. STORAGE PRINCIPLES. The Model 18lTITR
storage CRT consists of a conventional electron gun
with deflection plates (write gun), an aluminized
phosphor viewing screen, two flood guns, flood-beam
collimator, collector mesh, and a storage mesh as
shown in figure 4-2.

4-14. VARIABLE
STORAGE.

PERSISTENCE AND curve shown in figure 4-3. This curve shows the ratio
of the number of electrons leaving the surface to the
energy of the electrons striking the surface. At an
encrg-y of about 40 electron/volts (eV) the number of
electrons leaving- the surface is equul to the number
arriving. The point where the secondary emission
ratio is equal to unity is called "first crossover". If the
surface is bombarded with electrons having less than
40 eV of en erg)', the surface potential decreases
because there are fewer electrons leaving than ar
nvmg.

Figure 4-2. Simplified Storage Construction
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Figure 4·3. Secondary Emission Ratio

4-16. The wire gun functions as a conventional
electrostatic deflection gun, delivering high velocity
electrons to selected points on the phosphor viewing
screen. The elements that provide storage and variable
persistence are located between the write gun and the
phosphor.

o +40 +156

STORAGE; MESH POTENTIAL IN VOLTS

+1440

l'1TI1lI~

4-17. The flood guns are physically located just out
side the horizontal deflection plates. A cloud of
electron is emitted by each flood-gun cathode. These
electron clouds are combined, shaped. and accelerated
by two control grids. Under certain conditions the
two electron clouds wilt appear as light areas on the
viewing screen when the instrument is first turned on.
The combined electron cloud is further shaped
and accelerated by the collimator (a coating on the
inside of the funnel section of the glass). The positive
voltage on the collimator is adjusted so that the flood
gun electron cloud just fills the CRT viewing screen.
The cloud is further accelerated toward the storage
mesh and viewing screen by the collector mesh, the
flood electrons are further controlled by potentials on
the storage mesh and surface.

4-18. The storage mesh is located between the col·
lector mesh and the phosphor. The back side of this
mesh is coated with a layer of non-conductive
materiaJ. The storage of infonnation takes place on the
surface of this non-conductive material (storage
surface).

4-19. The basis for storage of infonnation on the non.
conductive material is the sccondary emission ratio

4-20. When the ERASE pushbutton is pressed the
storage mesh is charged to the same potential a~ the
collector mesh (+ 156 V). The storage surface is also
charged to approximately this same potential by
capacitive coupling. Since the surface is then being
bombarded by electrons with energy levels much
higher than first crossover energy, the entire storage
potential becomes equal to +156 volts. The surface
potential cannot increase beyond +156 volts because
the collector mesh would then repel the electrons back
to the storage surface. tending to decrease the sur
face potential.

4-21. When the ERASE pushbutton is released
(figure 4-4), the storage mesh is now charged to
-+4 volts and the storage surface follows to the same
potential by capacitive coupling. The surface potential
then decays to zero volt by action of the flood·gun
electrons (surface below first crossover, brought to
flood·gun cathode potential). After 100 ms, the storage
mesh is raised to -+4 volts and held there for 200 ms.
The storage surface follows to +10 volts by capacitive
coupling, but immediately starts decaying toward zero
volt by C1.lpturing nood-gun electrons. At the end of
the 200 ms, the storage mesh is brought back to
~+4 volts. The storage surface is consequently reduced
from zero volt to -10 volts by capacitive coupling.

4-3
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Figure 4-4. Storage Mesh and Surface Potentials During Erasure

4-22. Since the write gun electrons reach the storage
surface with energy levels much higher than first
crossover energy, they charge the surface in a positive
direction wherever they strike. This charge pattern on
the storage surfnce remains for a considerable length
of time since the storage material is a very good in
sulator.

4-23. Those areas of the storage surface that are
charged to near zero volt allow the field created by
the high positive potential on the post accelerator to
capture flood gun electrons, accelerating them to
strike the phosphor viewing screen, causing the
phosphor to emit light. Thus, the pattern of charge on
the storage surface is made visible.

• '3.3Y

•••

'1-24. The secondary electrons emitted by the storage
surfuce where the write gun electrons strike must
charge the surface from its erased potential to about
-5 volts before flood electrons can be captured by the
post accelerator. The writing speed of the CRT can be
enhanced by erasing the surface to just below cutoff
level. This is the MAX W. mode_ Operating in this
mode reduces storage time and contrast ratio. The cut
off potentials of various areas of the storage surface
may not be exactly the same. Thus, the background
illumination may not be uniform when the storage sur·
face is erased in the MAX W. mode.

4-25. VARIABLE PERSISTENCE. Figure 4-5 repre
sents the method ofobtaining variable persistence. The
unwritien storage surface after erasure is at approxi·

o

IItTITR-(ll0

Figure 4-5. Variable PersistenCi! Accomplishment Through Pulsed Erasure
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matel,v -10 volts. Those I.IreHS of the storage surface
lhat are slruck b~' eleclrons from the write gun become
charj!P£1 to near zero voll. A oJO_VOll pulse applied to
the ;;;Wrag-(' ll1('sh charg'cs l,hc unwrilten areas of the
stOfng-e surfa<."t' to approximately zero volt and the
wriu('11 areas to -10 volts. While al lhis potential. the
written areas of the storage surface auract and capture
Oood g'un electrons. this tends to lower the potential
of these areas. When the stor<lge mesh returns to its
normal level. the storag-e surface drops 10 volts. The
unwrinen areas of the stora,g-e surf;,lce return to -10
\'olts and the written areas return to a slightly negative
pownli,d. somewhnt lower (more nCl!ative) than their
initial v:tlue. This decrease in potential reduces the
u<.-ceIN:lIion potentinl. pre\'Cntinj.! the capture of flood
el('(.'.ron;: which slij!htly reduces the t"lce brightness.

4·26. When this proccclure is repeated many times.
tht· stored trace will eventually be erased. The time
required to accomplish this erasure is controlled by
\'aryin/t the pulse width of the pulses applied to the
stora/te mesh.

4·27. Durin,g- the time the stora.!!e mesh is pulsed pos·
iti\'e. Oood electrons arc nHowed throuj.!h to the phos·
phor vit'will/t scr~ll. This creates a light backb'TOUnd
I!low lhat is visibl£." when du' CBT is used in the
\'nriabl£' I>crsistence mode.

4-28. NORMAL. When the storage mesh potential is
reduced to -50 \'olts it acts as a control grid to flood
gun electrons and prevents them from reaching the
Ilhosphor. Howe\'er. il has little affect 011 write g-un
declrons. allowing- some of them to reach the phosphor
vicwin,g- screen. Some of the write gun dectrons strike
the stora,g-e surface. charging it positively toward
zero vol I whl'rcver thcy strike. The CIlT appears to
aCI as a conventional CHT without variable per'
sistence or stora~e. lIowever, when the storage mesh
is char~t.>d to -+'1 volts. the areas of the storage
surface that have been struck by write gun electrons
allow tlood eleClrons to be c~lIll.ured by the post
uccelerator field. This displays the pattern that was
written on the phosphor when the storage mesh was
at -50 volt.s.

'1·2H. To view II stored trace for one minute or more,
the storag-t.' mesh is held at ~+<I volts. This is accom
plished by reducing' the width of the variable per·
sislance erase ludses to zero (corresponding to
maximum persistence), or bJ' disconnecting the pulses
from the storll,g-e mesh. The write gun may be turned
off if desired. to prevent additional writing on the
storage surface.

4-30. The viewing time is limited by fade positive of
the storal!e surface (entire screen illuminated). This
is caused by positive ions re<lching the storuge surface
and charJ,.'in,g- it IlOsith'ely. The positive ions are gen
erated by Oood'l!un electrons striking residual gas
molecules in the CHT. To ob!...'lin an extended storage
time. the flood j!uns should be turned off. This is done
in the STOnE mode; however. the flood guns are
turned on occasionally to pennit viewing of the stored
trace at a reduced intensity.

Theory

4-31. DETAILED DESCRIPTION.

4·32. The following paragraphs provide a more
detailed description of the circuits ofthe ModeI1BIT/TB
oscillos<.'OI>c. Hefer to the schematics in Section VIII
while rNldin/..' the thoory of operation.

4·33. lVPS. (See ligure 8-21.) The Low Voltage Power
Supply produces seven dc volta/..'es and four ac volt
ag-cs for us£' in both the mainframe and the plug·ins.
These include: +156 \'olts for use in variable persist·
t'nee and slora.!!e circuits.• 100 volts used both in the
mainframe and the Illug--ins. +3(1 volts used by the
hil!h·\,olt:l/te oscillator and pilot light. +15 volts.
-12.6 volts nnd -100 volts are used in both the main
frame and the plug·ins. Two II5-volt lines transfer
primary IlOwer to the plug·ins for use as necessary.
-20 V p.p from one secondary is transferred to the
timt· bast' plu,g--in for line sync. and 6.3 Vac for the
CRT write I!lln filament..

4-3<1. Ac input power is transferred via JI. FI and
switch $.j (POWEH) to the primary windings of '1'1.
These winding-s are connected by switch S6 (VOLTS
ACl. For II5-Vac operation. the windings are in
parallel and for 230-Vac operation. the windings are
in series. When switched 10 230 Vae, F2 is inserted
for primary protection. IlF filtering is provided by
ferrile beads I.A and 1...5 and capacitors C7 and C8.
Lines Imrallel with each primary winding transfers
II:') Vac to Ihe Plug.ins. Secondary windings pro.
vide: 6.3 Vae to the CHT filament. and various out
IlutS to uridg-(' rectifiers for rectified dc outputs. A
tap off the winding for the .15 V supply goes to the
time base plug·ins for line sync.

'I-;trl. Four fuJl,wllve rcctified outputs are applied to
regulating" circuits for the -100 V" -12.6 Y-, +15 V-and
"100 V·sullPlics. Approximately <to V is tapped off
lhe ; If) V sUI)ply (before rCl!ulation) for use in the
higlH'oJt.age oscillntor and for lamp OS!. A fifth full·
wavc rect.ified output is stacked on top of the +100 Y
output Hnd rel!ulated by break down diodes to pro·
vide +105 V (currcnt source for the +100 V differential
amplifier) and -156 V for the variable persistence and
storage functions. These outputs will only be +105 V
and +156 V if the .100 V supply is correct. The
-100 Y·. 12.6 Y-.• 15 V-.• 100 V- supplies are fused by
F;~. F4. F,j. F6 ,lnd A7B3/H5 to protect '1'1 from burnout
due to overloads.

4-36. Th£' -100 V is used as a reference voltage for
the -12.6 Y-. '''15 V- and <100 V-supplies as well as
hein/t used by other mainframe and plug·in circuits.
It will be discussed first.

4-37. The output of bridge rectifier A7CBI7-A7CR20.
is prefiltered by A7H6 and C4, and applied across
di\'ider network ABR35/R36/R37 and the load to
l,,'Tound. Variations in this output (ripple and drift)
are sensed at the base of ASQI2. one half of a
differential amplifier. These variations are compared
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to n fixl'd level j!enernted at the bnse of A8QII by
vohag-e reference tube A8V2. The difference between
these levelfl is amplified and used to control the
conduction of series regulator Q4 by way of driver
A8QIO. Q.l is in the return pnth to the bridge rectifier
and controls the current. across the divider network
and 1000Id and thus the voltage outpul. The level of the
output is controlled by -100 V Adj ABR36. Capacitor
A8CIO, across the output. provides filtering of load
sij!nllls from returninJ! to the supply. Should F6 0l>cn
cn I0 dam ps the voltng-e to grou nd to preventdamaJ!i ng
A8CIO. A8C9 and A8R34 provide a short time
consttmt path to couple fnst transients to the baS(!
of A QI2 for regulalion. Diodes ASCRB and ABCR9
provide protection nA"ainsl excessive reverse bias dur
inll turn on and turn off. A8CRI2 provides protection
for ABQlI and A8QI2 durinj! short duration line
transients coupled into the sUI)ply.

4-38. A8C8 and ABH29. from the base of A8QIO to
ground. nre to keep the supply from oscillating.
Avalanche diode ABVR3 and A8R28 provide protection
from excessive reverse breakdown voltages during
short circuit conditions. Thl' 54.9 volts will not nonnal
ty be measured across VR3 except for a brief I>criod
when a short circuit in the load occurs. Dnd then only
until F6 opens.

'1·39. The +100 V supply functions similarly to the
-100 V supply. Output from the bridge rectifier is
supplied to the series regulator. then to the load to
~.'Tound in I)[l.mllel with the divider network ABR9/
RIO/Rli b~lck to the -100 V. Variations are sensed
at the base of A8Q3, compared with the fixed reference
of A8V I at the base of A8Q2. and the umplified dif
ference controls conduction of series re/{ulator QI
by way of driver A8Q1. A8C3 filters load signals while
ASCRJ dnmps excessive negative voltages from
destroying ASC3. A8CRI/CR2 provide turn-on and
turn-off protection and ABCR II protects QI and A8Ql
during line transients. A8R3 and A8Cl. from the base
of A8Ql to +100 V, presents the SUI>ply from oscil
latin.lr. A8R2 and A8VR2 provide short circuit
protection.

4-40. Current source for the ·100 V differential ampli
fier. A8Q3. is the auxiliary +105 V supply. The value
of this current source voltage is relatively uniml>ortant
as long as it is more posilive tllUn the output. The
+100 V supply then becomes the current source for
the other supplies. If F3 in the +100 V supply opens,
none of the other supplies will be correct.

•1-41. The -12.6 V supply functions similar to the
-100 V supply with the following exceptions. The
reJ.(ulated -100 V is used as a reference on divider
network A8R25/R26/R27 and the regulated +100 V
is used as II current source for A8Q9. Variations in the
output are amplified by A8Q9 and applied to series
regulator Q3 by way of driver A8Q7. A8C7 performs
as ASC3/CIO. but there is no protection diode (or A8C7.
ABCR6 provides turn on protection for A8Q9. ABCR7,
with the opl>osite temperature coefficient of A8Q9
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provides thermal stability in the absence of a differen
tial amplifier. A8R20 and A8C6. from the base of
A8Q7 to g'round. prevents the supply from oscillating'.
A8Q8. in conjunction with A8R22. provides output
current limit protection. A8Q8 is normally off. but flS

current exceeds the desi,l..'n limit. the volta.'.'e drop
ncross A8H:?:? turns on A8Q8. which in turn tends to
shut Q3 off. Thus. the output voltn~e will decrease to
a lower level mailltaininM' a maximum"current limita
tion. If the output load becomes a short circuit, output
voltage will decrease to 0 V. Should ABQ8/R22 fail
to function. F,'j will open and protect the main trans
former.

4-.12. The +15 V supply functions essentially the same
as the -12.l).volt supply.

4-43. It should be noted that there are centain inter·
relations within the low voltage I)Ower supplies. The
-100 V will not function without the ·100 V. The
-100 V: • Lj V; nnd -12.6 V supplies rely on the -100 V
supply as reference. The .15 V and -12.6 V supplies
also need +100 V as a current source. +100 V and
+156 V will not be correct if the +100 V is not correct.
Since -100 V it; used as a reference for the other
voltaJ.,'e t;ources it should be adjusted properly first.
Test points are provided on the r('l,!"ulator board for
volw,lte mensurements.

4·44. HVPS AND CRT. (See figure 8·18.) The high
voltage power supply provides operating potentials
for the CRT. These include -1.44 kV for the cathode.
--1.5 kV for the grid and -+7 kV for the post accel
erator. These values are produced by a Hartley oscil
Intor and a high ratio step up transformer. The outputs
are half-wave rectified and filtered before application
to the CRT elements.

4-45. When line power is applied. ·30 V is applied
to the collector of high-voltage oscillator Q5 and the
primary of hig-h volta~e trnllsformcr A5TI. Current is
drawn throuJ[h Q5 and the transformer primary
producinj! u mU,ltnetic field. This field is coupled back
to the base of Q5 by one secondary winding and turns
on Q5 harder. producing more field and feedback to
the base of Q5. This continues until the transfonner
core saturates and Q5 draws less current causing the
field to collapse. The collapsing field is fed back to the
bnse of Q5 as a turn off sig-nal. causing oscillation.
The fn.'<luellcy of oscillntion is about 40 kHz and is
controlled by the values of the transfonner primary,
A4L1 and A4C2.

'1-46. The oscillations are also applied to t.....o morc
secondary windings with high step-up TtItios. The
center U1l' of the cathode winding provides about
100: I step·up ratio, the J[rid winding approximately
102:1. and the full winding oUll>Ut for the I>ost
nccelerator about 170:1.

4-.17. Negative half c}'c1es arc rectified by A5CRI.
filtered by A5Cl/C2/R3. and applied to the CRT grid.
The ,L.'Tid supply is not referencro directly to ground,
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but is stacked on top of the gate amplifier output.
The dc component of the gate amplifier output sets
the ~rrid more or less negalive in respect to the cathode
and controls the beam intensity. The ae component
(unbl~mkinggale) is coupled to the grid thru capacitors
AIC21 C2"2 C23.

1-48. Ne/-:"ative half cycles an' also rectified by
A.Klt!, filtered by A5C-\ C4 and A IH52 C24 C:z:;
C'2(i. nnd npplied to the CHT cathode. A sllmple of
thi.'! our put is fed hack to the l'e,l!ulatin,l! circuit of
A IQR Q9 QIO lhru feedhack resistor Al H50 to control
till' cathode supply. similnr to a standard de feedback
sUPl)ly. Any variations in the SUI)ply output arc fed
back throug-h A IQR Q9 QIO to the basE' of Q5 as a
ch'lIlJ-rin/-:" bias 1E'\'el. SUI>erimposed on this bias le"el
arc the oscilbtions induced in the buS(' secondary.
This turns on Q.') for a shorter or longer time as neces
sary to alter the field ener,l!"Y and kE>ep the supply
output consl..'lnt. I-lil-:"h Volta,l!"e Adj A IH38 sets the
operating- point of the circuit and the supply outputs.
A4CHI and CHI protect Q5 from excessive back bias
on the n('gative swing-s of oscillation. Intensity limit
A5R2 s(>t;; the desired diff(>rence volta/-:"c between grid
and cathode to compensate for different cutoff levels
in each CRT. AlVIIV21imit the maximum difference
between g-rid and cathode to a safe limit. for the CRT
('I('mcnts should one sUI)ply fail. AIC20 Hnd AIH5R
hot'p the supply from oscillHting- (double moding).

4-'19. The full output of the cathode winding is applied
to triplN assembly A9. Positive half cycles are recti
fied. tripled. and filtered to provide"7 kV for the CRT
post accelerator. The four capacitors. three diodes. and
two resistors that comprise Ihe /-IV tripler are potted
in an insulating- material and are 110t separately
replaC'Cable.

1·:,0. A di,·ider network from the cathod(> supply to
/-:"round (comprised of AIH53 R5<\. with FOCUS
potentiometer H5) provides the necessary hi"h volt
a"e for t.he CHT focusing anode. IW, bet.ween the
CHT cmhode and filanlC'nt, increas(>s the filament to
the cathode potential to forestall arcing- between
these clements. A IVHJ/R55 produce the proper
I>otentiai for the ac<:elerating anode while R7, from
-100 V to g-round. provides a variable potential for the
asti~ll1alism anode. A IH56, from -100 V to ~round.

provides adjuslment for the pattern anode. Dual nood
j[UI1 filament;; are tied from -12.6 V to/-:"round and the
remaining- elements are conlrolled b}' outputs from the
pulse circuitry.

1·,-,1. Since the CHT is ri'Ctan/-:"ular it will not rotate
for trac'e ali~lUnel1t. thus coils are placed around the
eHT !leck inside th(> elfl' Inu-mewl shield to affect
beam ati~nmelll.. n.\' adjusting the vollage applied
thl'oug-h these coils, <l field is altered to alig-n the traces
with the g-raticule nwrking-s. The X alig-nment adjust·
ment is broug"ht. 10 the front panel and called THACE
ALIGN. The Y ali/-tnnlent is an internal adjustment.
Trnce ali,l!"nmcnt can l>e affected by mug-netic fields in
the area whcre the oscilloscope is opernted. as well as
by the earth's terrestrail mag-netic field and may need
readjustment as the instrument is rclocnted.
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4-32. The cathodE' supply (with fe('(lback regulation)
can supply about I rnA of current. nonnal operation
drnws less than 100 ~A. The g-rid and post accelerator
supplies (with no regulation) can sUI>ply about I IJA
before the supply output begins to deterioratE'.
.'-\hhoug-h g-rid currcnt normally is le8s than I IJA at
full beam intensity g-rid·cathode lenka/-:"e will cause
excessive /-trid current, thus lowering- the g-rid volta/-te
t.oward the cathode potential ;)ne! turn the beam on
full with no control.

4-53. GATE AMPLIFIER AND CALIBRATOR. (See figure
8-6) InlJUt trnnsistor AIQI is a common·base staj.!e
thatl'Ontrols amplifier ~win. which is dependent on the
current taken from the emitter-base junction. The
eminer-base junction is a low impedance point that
is used as ;:1 current summing- point. Several inputs
may be summed at once to provide the desired CRT
un blanking. Nonnally, the input is an unblanking gate
from the frequenc}' domain or time base plug·in. The
unblanking gate is summed with the current through
the INTENSITY control. This eswblishes the desired
amount. of CRT unblanking (beam intensit.y). If t.he
pluj.!,in is in choPl>ed operation at this time, chopped
blHnking is also included. Z·axis modulation can also
be applied as further beam control.

<1-5-1. If EXT display is sck'Ctt.'<l. -100 V is removed
from the plu/-t·in by switch SI (so the plug·in will not
form an unblanking- j.!ate) and applied through A I R6
R7 to the summinj.! I>oint to simulate the level of an
unblankin/-:" /-:"ate. This le,·el is summed with current
through the INTf;NSITY control to establish the
desired CRT intensity. Chopped blanking and Z-axis
can also be induC'Cd at this point.

4-;>5. Diode A ICRI5 is normally off. When it is
desirC'd to inhibit the CHT be;)m (during VIEW,
STORE. and EI{ASE modes) AICHI5 is turned on bv
A6Ql5 and current is injected into the summing point.
l..ess current is takcn from the emitter-base junct.ion of
AIQl ilnd the bcam is inhibited (blanked).

'1·[)6. AICRI limits the amount of positive voltage
that can be applied to AIQI. while AICH2/CR3 CH4
limit the I>ossibie saturation of the circuit. After
amplification by AIQI the signal is applied to AIQ;l
Q·I via emitter-follower AIQ2. Since AIQ3 is a PNP
and AIQ.I is an NPN. the signal from AIQ2 turns one
transistor on and turns the other off. This insures the
quick turn on and turn off. thai is necessary for fast
SWE>ep speeds with standard time base plug-ins.
Feedback from A IQ3 Q-I collectors to the base of
A IQ2, aids this fast turn on ~ turn off, stabilizingcircuit
g-ain.

'1·;'7. Should the high-negative voltaj.!e of the
HVPS arc to g-round it will appCl1r ilt til(' cathode of
AICI~IO as n positive excursion. AICRIO will turn off
and protect A IQ:J. Q4. Should any of this energy pass
throug-h AICRIO it will be absorbe<1 by R57 or by·
passed throug-h AICR8 to protect AIQ3. Any large
negath'e excursions ",;11 be clamped to ground by
AICR7.

4·7



1·;J<"l. A 1('1:1 and A1H:!;t from Q;J ~md QI collt'Ctori'
10 ~round. diff('l"('nliall's hoth tran..ilion... of the un
hlanldnj..: j..:~lIe. A1Q.} t'undUCL'l only 011 the ne~Hth·('

difft'r(·nti;lIion and thi ... spik(' i... pail....-d throul!h
A ICH II and A I H:!i to tht' frt"quency domain or verticnl
1)luJ,!"·in a ... nn ALT tnj..:j..:N J'lilrnal. Th(' alnplitudeofthi...
Irij..:~N siJ.rnal r1('I>ends till til{' ~lInplitudc of the un·
blankinj..: I£ale, and sunl{' pluj::·ins may not "ItNnaU'
at ,'pr)' luw inlt'nJ'lity.

I·;f.). The calihrator consists of a frl'('-runnin~

multi,·ibralor AI()6 07 and allsoci.J1ed coml)Onents,
\'aIU('8 ha\'(> I)('(>n chOSl'n for a frequcncy of allproxi
matd.v I kHz, Wh(>11 l'ither trnngi8tor is on, it is
('s,'>('nti:llJ.v ;I liIaturalt'(! l;witch. with littl(' voltaJ,!"e
drop. Frum the collector of AIQ7 to j..:"round there is a
divider nl'lwurk consislinf,! of A IH3,'j H:j6 thai ha'·e
0.1 lol('r~IIl('(' r~J1in.l:S. If thc -100 \' supply ill set UI>
prol>crly the calibr;ltnr nutpUI will be ..('('urale within
the I"', lol('r;Ul('(' loil){'(;ifi('(I, An ou1l>o1 is taken from thp
('oll('(,tor of 1\ IQ6 and alll)lied 10 Ill(' storag"c puls('
('irl'uil fnr use in in ilial inJ,t the \'ariable persistcn<..'C and
swr3g"f-' pUISf'S. A8 a st.or3J,te tu"" a/{E'S. a point in time
('.111 be reached where the mechanical resonanC(' of the
storaJ:f-' mcsh malchef; the calibrator frequency. AI
this tilll!' th.. ('lIT may prodtK'e an audible note
Ising-inJ.:I, This rl'sonann' can IX' stoPI)(.'(1 by chanj..";ng"
I Ill' calihrator frequl'n{'y usinl-:" A I H59.

1-60. 'I'll(-' calibrator oulpul is u fast· rise square wuve.
It is pnmunly (I source for matchin/{ probe compensa·
tion to ttlP input collllX'nsation of the verliclil ampli·
fit'r. It IlHl,\' also be US('f! as a ch(ICk of \'('rtical or hori
zontal s('nsiti\'it.'l', but I'lhould nol be considered ac
{'urall' ('fl!JuJ.:h to hc a ('alibrntion 80ur('('. Frequency
is nol controlled accur.lll'ly enou~h to use it for ..
timin~ check.

4·61. HORIZONTAL AMPLIFIER. (See figure 8-10.)
'I'll(' horil.Ontal amplifiC'r will accept a SW(.'t'p input
from l'ither an illtt'rnal or extern,,] SOUrl't', The inputs
are amplified and co",·ertl'd to diffl'rt'ntial si!.rtlttls for
CH'r d(-'nection. Gain is adjustHble to match the
'·uryinJ.: deneclion sensitivities of different CHT"s.

1·6~, In INT (internal) a linear ramI) cometi from
either a frt'quency domain or lime base pJu"·in to the
emitll'r-base junction of common base amplifier
A:JQ:l Thl' siJ.:nal is summed with current from
POSITION potentiometers H2 and R3, amplified. and
applied to emitter follower A3Q·I. Outl>ut from A3Q.J
is. appliC.'d to Ihe base of A3Q6 (one-half of 8 dif·
ft'rl'ntinl dri\'cr). The base of A3Q7 (the other half
of Ihe driver) is held at II fixed level by emitter fol
lower A3Q5 throu.l:h the common emitters of A3Q6
and A:JQ7. When A3Q6 is lurned on. A3Q7 is turned
off. and when A3Q6 is turned off. A3Q7 is tumed on,
Thus, the collector si~nals of A:jQ6 .lIld A3Q7 produce
u differential si~nal. Gain is selected by MAGN!F'IEH
switch S·1. Adjustmcnts A3H:ID/H32/H34 are used to
maint:lin J,tain accur:lCy with different CRT .sensiti\,·
ities.

,1·8

Mod(-'I lillT 'rlf

I-(~I, The outputs of A:JQ6 Q7 are npplied to emitll'r·
folJowl'rs. A:I(}$ Qll throu~h diodeil A;jCH:::! CH4
('H7 CR~. Thl'se diodes limit Ihe maximum OUlput
l'xcursion 10 thl' CHT pbtl'S regardless of the input
'Implitud('. A:J('ltJ eR6 "et as clamps to shunt tiny
possibl(' neJ.:ath·c swin,(!s frum A3Q6 Q7 10 ground.
A;~R7 CHl'I art! binsed on throuJ.:h Ii'll' FIND BEAM
~witdl, When FI II) BEAM is pressed thl' diodes bius
off and ...ain is t!ssentiall,Y cut in half to hring- any
prt'tK.'lllation on screen,

1-&1. Thc siJ,!"nals from emitter-followers A3QB QI I
tire applied to the bnse circuits of A3Q9 QIO and
A;jQI:! QI:J. This arran~emenl is the s<tml' as the gnll'
amplifier output. The si~nlll that turns A3Q9 Q12 on.
turns A3QIO QI:J off. and \'k'C veNia. This t!nsures
propt'r lurn on and turn off at '·ery fnSI SW('t'p speeds.
Fl"todl);:lck paths from the collectors 10 Ihe b'lSt'S mtlin
I.. in bandwidth and linearily. Adjustments in the
f('l'(lh,ICk pnths malch amplifier linearity to CHT
linparit.'l'.

I.(j."). When EXT is selecwd, an external si,l{nnl can be
appli<'d to dcflect Ihe eHT beam. An impt'danC(' con·
,·erter is l'ml>!oyed 10 mtlinwin a hi~h impednnce to
the external drcuit and convert to the low impedance
necesimry to tln'·e A3Q3. The staJ,tc htls no J,tain and
the vernier ('nn adjulit the output to ~i\'e thc desirt.'<I
d('fll't.'lion, When in EXT CAL, /{ain is I volt di\' (XI).
0.2 volt di\' eX:)). and 0.1 volt div (XIO). A:JHI H2I
ft·,;-, maintain a consl.ant I megohm inpul impedance
while providin~ X 1 input attenuation to achieve
.:20 V of dynamic ran/{e. A:JCI adjusts inpul com pen·
sllLion for prt'Cise ntlenuation til hiJ,th frequencies.

,1-66. TIl(-' EXT input may also be USt'!:1 in conjunction
with :I \'l'rtical channel to make X-V measurements.
SinC(' most verticals for Ihis sY81l'm employ delay
lint'S, :t means is pro"ided 10 lag the honzonwi input
for phase measuremcnts. When Phase Bandwidth
switch. A3.'51, is placed in Phase position cupacitors
A3C:::! C3 "re inserled into the si,l{nal path to J.:round.
Thi8 delays the inl>Ot signal. A3C2 can be used to
adjust this delay to ('Qual the del..y of a l6().ns deltl},
linl' (up to 100 kllz). Switch A3S1 must be relurned 10
thl' B'lIldwidth I>osition for sillnals above 100 kHz.

4-67, PULSE CIRCUIT. (See figure 8·14.) To achie\'e
\'ariable lX'rsislence and storage lhe pulse circuit is
used to apply \'anous voltnJ,!"c levels and/or pulses to
('('rwin e1(>ments in the CHT. Mode selection is made
by switch "&.sembly Ale. which controls circuitry on
bmml assembly AG.

'1-68, The calibraUlr provides a l·kHz siJ!nul that is
applied to the base of AOO3, The resultnntsquure wave
at the colleclor of Q3 is passed through AOCR2 and
differentiated by A6C2 nnd A6H13. The amplitude of
the pulses ,It the anode of AOCR3 is esl...,blished by the
rntio of A6RI2 "nd the PERSISTENCE conlrol R9. and
by the chnrJ.:inli lime constant of A6C2/H 13. The
resultant variable·amplitude silInul passed Ihrou,l(h
A6CH3 is st!n!oled as II variation in width at the buse
of AOO-I. which determines conduction time. The
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varia hlp width pulses from the colleclOr of A6(JI are
pa~;;ed throu~h /\1iCW> CIW to the CHT StoraA'e mesh
to l'slahlish persistence. Write Adj. A6H18, sets the
conductif'll lewl of A6CH.i. This eff(·i.'ti\'ely chan~es

tlU' amplitude of the pul;;ps to meet the sj>ccific needs
of {'ach CHT. MilOS also affects the preset le\'el of
the mesh at the samc time.

4-69. Write. Thp following describes how ,hI.' \'ariflble
persii<l('Il{'(" pulses are deri\'ed and applied to the
storaj,tp mpsh in the WHITE mode. Maximum width
pul:<es j,ti\'e maximum erasure with minimum per
si:<tt'Il('l.'. Minimum width pulses (or no pulses) g-i\'es
maximum persistence (at least I minute). Ground is
applied through the WHITE switch to the cathode of
AGCHI J. which turns MiQI7 on. With A6Qi7 Oil,

zero \'olt is applied to the bnses of A6Q8/QI8/QIH.
Zero \'olt hold!l A6Q8 off. which turns A6Q9 on,
applying- \'oJtnJ.(f' to nctiwHe Write Coli Adj, AtiR9.
A6H!J is adjusted to set the conduction of A6QIO 10

preset th£' t!£'sired eollimHtiun Icvel as ll/.'I,<led by a
I);lfticular CHT.

4·7/). A6QI8 QI9 are held off. which remo\'es Max
Write Adj, MiB17, and Max Write Coil Adj, A6R29,
from the circuil. Ground is also applied to tlw base of
AGQI.!, which holds off A6QI4 and in t.urn holds
A6QI.) on. This c1nmps AICHI5 off and allows the
CHT beam to operate.

4-71. Max Write. When MAX W. is chosen. J.,rround is
npplied to the cathode of A6CHIO. which turns A6Ql6
on lind A6Qi7 ofr. With A6QI7 off n posilive poten
tial is ,-1I)plied to the basl'S of A6Q8/QI8/QI9. With
AliQ8 on. A6Q9 is turned off remo\'in}! Write Call
Adj. A6H9. from the circuit. With AtiQIB on. Max
Writ.e Coil Adj. A6H:l9. is inserted to preset Ihe desired
coltimation I!:!vcl. Wh!:!n A6QIS is turned on. Max
Write Adj. A6H17, is placed in parallel with A6Hl8
to preset the mesh lewl. This lowl'rs the amplitude
of Ine variable persistence pulses to the storage
mesh. As in the WHITE mode, }!round is on A6QI4
Im~!:! and AfiQI5 is eonducting to allow the CHT beam
to 0l>crnte.

4-72. A6QI6 QJ7 coml)risc 11 OJl(~-shot multivibrator.
When one transistor is turned on the olher is turned
off and the circuit remains in this state until the
opposite trnnsistor is turned on. This memory type
circuit is employed so the proper writ.c and collimation
levels arc rewilled in VIEW mode after n si}!nal has
been STORED.

4·73. Norm. Wh!:!n NORM (normal or conventional
ol>eration) is selected +156 volts is removed from the
junction of A6RI6/RI9. This turns off AGeR5 and
stops the variable persistence pulses. The divider net
work of A6IH9/HI6/CR6/R20 sets a level of approxi
mately -50 volts on the stornge mesh. This high
ncj,tative polenlial on the mesh blocks all nood gun
electrons lind allows only CRT beam electrons to
pass through to the phosphor. This neJ!utive potential
detracts somewhat from the beam efficiency and the
trace will not be as bright ns a conventional oscillo-
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SCOI>C while in NOHM. Another section of the NOH!\l
switch applil's J.,rround to the bnsc of 1\6QI" and
enables the CRT bealll to operate. This same seclion
of the switch removes ground from the ERASE
switch so the cruse circuit CHnnot be enabled.

4-74. Siore. A sig-nal wriuen in MAX W.. WRITE, or
NORl\" ('an bl' slored by selecting- the STOnE mode.
This removes }!rnund from the EHASE switch so the
t'ra:<e mode cannot opernte and HPI)!ies J.,rround 10 the
base of A5QI, turninj,t it off. With A6QI turned off,
j,tround is removed from the junction of A6R22/R2:"l/
H40. This applies a positive potential t.o the base of
AfiQI4. turn in)! it on and A6QI5 off. With A6QI5 off.
AICHI5 is turned on and current is applied to the
gate nmplifil'r summinJ.,r point 10 hold AIQI off and
inhihit. the hcam. The same positive level applied to
AHQI'I base is applied to A6(}4 base holdin}! it on so
that n fixed level is applied to the stor:lj,t(· mesh. This
l)(lsitive l{'vel holds A6CB::.J off. blo('kinj,t till' variable
l>ersistf'nce pulses.

'1-7,). When A6QI turns ofr. A6Q2 turns on and tnf'
squar{' WIlVl'S at A6O;3 collector (diffcrellliflted by CI
and H:!l arc now I)assed throu}!h A6CHI to the b,lsc
nf A6Q2. The time constant of AfiCl H2 forms:l fixed
width I)ulse of approximMely 50 /-IS. TIll' resulwnt
IHllse at the collector of A(jQ:! is allplied to the nood
j,tun Hccell'rator.

'·7Ii. TIl(-' nood ,l{un aet:ell'rutor had previously bt.'<'n
held on. aJlowinj,t steady nood Kun electron paSSBKe.
The nood gun electrons tire now allowed to pass only
ahout 50 /-IS of each millisecond S(lunr(>-wllve period.
The :;101'1-,<1 imaJ.(I' is displayed Ht a diminished level
nnd rt'tain<''t:l for :lI)proximatcly one hour then written
in WHITE mode (;-) minutes when written in MAX W.
mode). Normal flood J.,run emission is selected by
Flood Gun Adj. A6R42.

4·77. View. To observe the slored imag-e at an
increased level. the VIEW mode may I>c selcct{'(l.
Ground is removed from the ERASE swit<:h to inhihit
erasurl' and from the junetion of A6H22/H23/R40.
which inhihits lhe write Kun beam. Ground is also
removed from the busc of A6Q!. turninj,t il on and
turning" off A6Q2. The flood J.,rUtl 1Ic('elerator level
allnws full paSSHg"l' of 1100d electrons. The I)()sitive
potential on A6Q-1 holds it on and A6CR3 off, blockinJ.,r
v;.riable persistence pulses to the mesh.

4-78. Erase. (See ligures 4·4 and 8-14.) To preplJre the
storaj,te mesh for receipt of a new si}!l1al. and/or
removc a prc\'iously written sig-nnl, rC<luires activation
of the EHASE cycle. Since j,tround is applied to the
EHASE switch only in the MAX W. or WHITE modes.
erasure cannot be nctivated in any otver mode.
Excessive erasure can cause the CRT to Hlll>ear Kassy
to the SlOraj,tc principle. thereby de,l{rading specifi
C<ltinns for writin~ speed and slorng-e time. A mono
stable multivibrnlor circuit hus been ndded to ensure H

slX'Cified time of erasure.

4-9



Theory

'1·79. Munoswhlt' multivibrntor AIOQI Q2 is billsM
so AIOQ:! is nonnally on. With AIOQ2 on. AIOQ;J QI
Mt' held off. When ERASE is :tC'livtltro. "'TOund is
phlC'i'd at thC' JunC'tion of.<\ lOR 1 H.J. This turns AIOQI
tin and AIOQ2 off. When AIOQ2 is lurned off. AIOO3
IS turnl'CI on. This turns AIOOI on. With AIOQ4 on,
+1'-l6 V is applied to the stOrtlJ:C m{'gh through A6R.1.
I\fll'r approximately 100 ms. AIOO2 turns on and
-156 " is removed from the mesh.

4-BO. While t ]:"")() V is on the storaJ:e mesh. A6CR6
is back hiased blocking the vuriuble l>crt;isU'net'
IJult;(·s. A positive IJOlcntial turns AtiQI3 on which
turns off A6Q12. This allows i\6C6 to chnrJ:{' nnd
A6Q14 turns on. With A6<)14 on. A6QI:> is off nnd
Iht' CRT beam is inhibiu.od. At the Nld of the approxi·
lIlalely l()O.ms lime constant from Ihe monoswble
multi\'ihr~llor. '156 V is removed frum tht' m{'gh And
A6<:H6 and the le\'el set by A6RIS (or A6RI R17)
is npplied to the mesh. A6<)13 is turned off and ABeG
ht1:"ins to dischnrJ:e. which turns A6<)11 on. A6Q11
holds A6Qll on to continuc inhibiting the CRT beam
and A6C;') bej..';ns to chMg-c. With A6Q1 J Q turned
Ull. A6Q9 is lurned off. This turns A60100n \'ery hard
nnd approximately -120 V is applied to the collimutor
lo assist ill unifonn erasure.

4·10
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I I. The discharJ{C' lime of AOC6 is ;lpproxim:Jlc!y
100 ms. nt which lime A6QII turns off and A6('.-,
IX'J..-ins til di!iCharg-e. This lurns A6Q7 on, holdinJ:
A6014 on. This inhibits tht' benm. And lurns A6Q6
on. which lurns A6Q1 off. With A6QI off. puiSi' are
blocked and the level of the storag-t' mesh increases
10 I<'\'els deh_·nnined by A61t18. The discharge lime of
AOC.') is approximately 200 mit, uCier which time A6Q7
turns on, A6Q6 turns off, und A6Q.I turn on. This
bring-i:i the mesh back to about '4 V and variable
lK'rsisu.'net' IJulsc8 are ng-llin uPlJlil"£l. A601'1 is turned
off. A6Qlfl lurns on and buck biuses AICHI5. and
AIC6 dischurj{t's throu~h AIHIO to insure the bcam
is inhibitro until the cycle is ready to slurt ag-ain.

4-82. STORAGE PROTECTION. The modt' seleclor
swileht's elln be inadvertently manipulated 80 that
multiple funetions or no fundion may be Si'lected.
Should more than one swileh be pushed in. or nil
switches out, j{round is removed from lhe junction
of A6R2'2 HZJ H40. This applies 11 positi\'e potential
on A6QII bnse. turninJ: it on, and inhibitillj{ lht' CRT
Ixonm. It also turns ASQ·I on, to clamp the stornge
mesh LU aPllroximtILcly '4 V, and back binJ;CS AGCR3
to block the varinble I>crsistence pulses.
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SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

Performance Check

5·1. INTRODUCTION.

5-2. This section conwins step-by-step procedures
for checkinJ{ instrument IWrformance and making all
internal adjustments. Performance checks should be
made in numerical sequence for best results.

ance checks. This record lists all of the tested specifi·
cation!!! and their 1.lcccptable limits. The record can be
removed from the manual and rcwined Rsa permanent
record of the incoming inspection or routine mainte
nance performed on the instrument.

5-10. ADJUSTMENTS.
;""';J. The Model ISIT and 181TR are intended for use
wilh a number of different plug·ins. These plug·ins are
c1ussified as real time, sampling and TDR, and
frequency dornnin. CertHin features of the mainframe
apply only to real time pi u/ol'-ins. The performance
checks and adjustment procedures note when these
differences occur and indicate which ,.,'TOUp of plug-ins
listed below are co\'ered by the procedures,

Croup A
Heal Time PluJ{-ins

Model Numbers

IBOIA, 1802A, I803A,
lS04A, I805A. I806A.
lS07A. 1808A, I809A,
182(M. 1f!20R, IS2OC,
18211-\, 182"lA. IS24A,
)~2.iA

Group B
Sampling and TDR.

Frequency Domain Plul{·ins
Model Numbers

181OA. IBIIA, 1815A.
18J8A. 8558B, 8755A

5-1 J. The adjustment procedures tlre arranged in [I

recommend{.'(1 sequence. While most adjustments may
be mnde indel>endently, it is re<.'ommended that adjust·
ments be made sequentially as a number of adjust
ments are directly related to precedin/ol' or followinll
adjustments.

5-12. PERFORMANCE CHECK PROCE
DURES.

5-13. PRELIMINARY SETUP. Perfonn preliminary
setup as follows:

a. Install plull-in units into mainframe.

b. Set INTENSITY control fully ccw.

c. Set PERSISTENCE control fully cew.

d. Press WRITE pushbutton.

5-4. EQUIPMENT REQUIRED.

;>-lJ. Test et:luipment required is listed in table 5-1.
Test equipment equivalent to that recommended may
be substituted provided it meets the required charac~·

teristics listed in table 5-!. For best results use recently
calibrnted lest equipment.

5·6. PERFORMANCE CHECKS.

5-7. The I>crformnnce checks given in this section
are suitHble for incominA' inspections, preventative
mninten1.lncc, lind troubleshooting. The checks are
desi~ned to verify the published instrument specifica
tions.

5-8. PERFORMANCE CHECK RECORD.

A performance Check Record is provided at the end of
this section for recording the results of the perform-

e. Apply power to instrument. Entire screen
should be evenly illuminated after approximately three
minutt.'8.

r. Allow 15 minutC8 warm-up time.

[ CAUTION I
To operate Models 1StT and lSJTR in
NORM mode, the following precautions
should be taken. Set PERSISTENCE
fully ccw and press WHITE pushbutton.
Rotnte INTENSITY control cw until
required intensity is obtained without
blooming. PrelJ8 NORM pushbutton. Do
not increase intensity while in NORM as
CRT mesh may be damaged.

5-14. CALIBRATOR. The calibrator function is nonnal
Iy used with group A plug·ins only_ This check can be
eliminated when using group B plug·ins.

Specification: the calibrator output is a 10 V, )·kHz
square-wave with a rise time of less than 3 /oIS. The

5-1



Performllnce Chock
Table 5-1. Recommended Test Equipment

Model 18lTITR

Instrument Required Required

Tvpe Moclel Characteristics Fo,

Voltmeter HP Model 745A or 1,2, 10 V p-p to.29b Calibrator Check
Calibrator 69208 Magnifier Check

Test Oscilloscope HP Model 17'IOA Sensitivity 1 VIdiv Calibrator Check
Sweep Speed 1 IJ.S Gate Ampl Response
Rise Time 3 IJ.S
Sweep Output

Divider Probe HP Model I()()()4D Ratio to: 1t~ Gate Ampl Response

Test Oscillator HP Model 652A 50 kHz. - 5 MHz. at Bandwidth Check
10 V p-p TTace Alignment Adj

Pulse Circuit Adj

Digital HP Model 3465A ttOO Vdc to.5% LVPS Ad;
Voltmeter 2.5 mA J:29b HVPS Ad;

Oi vider Probe HP Model Ratio 1000:1 HVPSAdj
K05-3440A 3000 Vdc, J:0.1911

Square-wave 200-kHz. 1 V, P-P Horiz. Transient
Generator Rise Time 30 /018 Response

Time-mark HP Model 226A l-ms markers Horiz Amplifier
Generator 50 MHz Gain Adj.

Linearity

1000_._"

5-2
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edibrator ii> c1uocked by comparinJ{ it with ... sij{nal of
known 'Implitudc.

5·1i>. Perform calibration cht.><:k ai> follows:

n. Set ""Iode! ISIT/TR controls as follo\\'s:

CRT Mode. . ... . .. . . .. . ... . . WHITE
MAGNIFIER... Xf)

HORIZONTAL DlSPI.A Y... EXT CAL
HORIZONTAL EXT INPUT couplinJ{. AC

b. AI)ply 10 V p'p sij{llal from voltmetercalibmtor
to IIOHIZONTAI. EXT INPUT connector.

c. Adjui>t INTENSITY, POSITION. and FOCUS
conlrols to obtain horiolllal trace.

d. Adjust HOIUZONTAL DlSPI.AY IJnd POSI·
TION cOlHrols for lO·divisioll disl)lay.

e. DisconnC!C1 voltmeter cnlibrator nnd COllnect
CALIBRATOI{ OU!pUI to HORIZONTAl. EXT INPUT
connector. adjusting- INTENSITY for sin"de dot at each
side of display.

f. Space between dot!; should be 10 div .to. I div.

j{. Set INTENSITY control fully ccw,

h. MonilOr Model 18IT/TR CAI.IBRATOR out
put with test oscilloscope.

I. Rise time of calibrator waveform should Qt'

':l J,Js.

5-16. MAGNIFIER. This check is applicabl£> wh£>n
using" eilhf!r j.l"roup A or j.l"rOUI) B pluj.l"·ins. however
cllii bration is relatively unim portH n t when using" j{roup
Ii pluj{·ins.

Specification; sweep magnifier increases Kain by
factors of XI. X5. llnd X10. The magnifier is checked
by apl)lying a known signal and verifying" that the
multiple of the switch sctting is displayed on CRT
scrt.'CIl.

:').17. Perform mag"nifier check as follows:

a. Set MAGNIFIER conlrol to XI and HORI·
ZONTAL D1SPI.A Y control to EXT CAL.

b. Apply 10 V p.p siJ[nal from voltmeter calibrntor
to HORIZONTAL EXT INPUT connector, and adjust
INTENSITY for visible display.

c. Deflection should be 10 div .to.5 div.

d. Set MAGNIFIEr/: control to X5.

e. Apply 2 V p-p signal from voltmeter cali·
brator to HORIZONTAL I-:XT INPUT connector.

Performanee Cht'Ck

f. I)cnC(:tion should be 10 di\' .to..') di\'.

J[. Set r-.·lAGNlFIEH control to XIO.

h. Apply I V Pop sij{nal from voltrn<.'ler cnlibrator
to HORIZONTAL EXT INPUT COIllll'ctor.

I. Dellcclion should be 10 div .to.5 di\'.

5-18. BANDWIDTH. This check is applicablt, when
usinJ[ g"roUI) A plug"·ins in hiJ.{h frC("jllem'y X-Y app]j·
cntion~, Hnndwidth is rdntivC'ly unimportant when
usin.E' I:roup B plu.E'-ins.

Specification: dc coul)lt-d. dc In ;) MHz; ac coupled
'-I Hz 1,0.-) MHz. To check bandwidth. il test. fHo;<:illator
is uSt,.'(1 [0 apply :>O·kHz. 10-di\' display. The frequency
i~ tlwn increasC(1 to 5 Mllz. The siJ[nal amplitude
shuuld always be 7.1 di\' or J[rt'ater.

.')·19. Perform bandwidth check as follows:

a. AI)pl." a 5O-kHz sign31 from test oscillalor 10
1I0HIZONTAI. ":XT INPUT conneclor.

b. Set MAGNIFIEr/: control 10 XI and adjusl
INTENSITY for visible display.

c. Adjust tcst oscillator amplitude and Model
181'1' TR POSITION contruls for a lO·div display.

d. Note indiciltion nn testoscillawroutput meter.

e. Increase leSI oscillator OUlllUt fr('(luenc)' to .)
Mllz.

f. Increase test oscillator output 10 thaI notC(1 in
:;t!'p d.

1:", Display dellection should be ~7.l div.

h. If deflection is less than 7.1 div v£>rify Phase
Bandwidth switch. A;JSI is in Bandwidth position.

5·20. FINO BEAM. This check is applicable when
usinj.l" either J[roup f\ or B pluJ.{·ins.

Specification: display returns to viewin/.: area of CRT
when FIND BEAM is press<.-d. To check. thcdisplllY is
positionC(1 off scrC(!n and when FIND BEAM push
button is pressed display returns to screen.

;;·21. Perform beam fincler check as folloW8:

a. Adjust INTENSITY tlnd POSITION controls to
obtain \'isible disl)lay.

b. Set POSITION controls fully ccw.

c. Press FIND BEAM IlUShbulloll.

d. Be~un should appear 011 screen.
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5-22. PERSISTENCE AND WRITE RATE. This cheek
can only be made when using group A plug-ins.
AJthough applicable to both groups, persistence and
write rate cannot be checked or adjusted using group
B plug-ins. Actual sweep speeds of group B plug-ins
will never exceed capabilities of the ModellBITITR.

Specification: persistence is continuously variable
from leu than 0.2 second to more than one minute.
Write rate, 20 div/ms in WRITE and I div/,us in MAX
w.

5-23. Perfonn persistence and write cheek as follows:

a. Set ModellBITITR controls as follow.:

HORIZONTAL DISPLAY.. .. . ... .. INT
MAGNIFIER. . . . . . .. . .. . .. . .. . . . . ... Xl
CRT Mode. . . . . . . . . . . . . . . . . . . . . . . . . WRITE
PERSISTENCE.................. fuUy ccw

b. Set vertical plug·in controls a. follows;

Display.................................. A
Channel A Volts/Div . .. . ... ... .. . ... .. 0.5
Input coupling.. ... . .. . .. . .. . .. . .. . .. . . AC

c. Set horizontal plug-in control. a. follow.:

Sweep Di.play (if applicable)........ MAIN
Time/div (main sweep)...... ... 0.2 a/div
Sweep Mode (main sweep)... . .. .. AUTO
Trigger Source (main sweep) . .. . ... .. . [NT
Trigger Coupling (main sweep) .. . .. . .. . AC

d. Slowly rotate INTENSITY control cw until
moving spot just appears.

e. Observe tail on spoL Tail shall be no longer
then I major div anywhere on screen_

f. Rotate PERSISTENCE control cwo Length of
tail shall increase aa persistence is increased. Allow
full trace or more to be written.

g. Rotate INTENSITY control fully ccw. Display
• hould remain visible for one minute.

h. Press VIEW pushbutton. Display intensity
should remain same as in WRITE mode.

i. Press WRITE pushbutton and ERASE push
button. Screen should be dark, except for J)088ibly few
small spots (figure 5-1).

j. Rotate INTENSITY control slowly cw until
display has nonnal intensity, then fully ccw.

k. Rotate PERSISTENCE control fully ccw. CRT
background should become illuminated and display
should disappear; rotate PERSISTENCE control fully
cw and screen should be dark.

Model IBITITR

-

-
''IT/'TlII''''

Figu.reS·I. Bright Spots in CRT Display

I. Set horizontal plug-in time/div to 50 ,us.

m. Set horizontal plug·in sweep mode control to
single.

n. Rotate INTENSITY control fully cwo Press
ERASE pushbutton.

o. Press horizontal plug-in RESET pushbutton.

p. Rotate trigger level (main) control fully cw
and then fully ccw to trigger sweep. Display should
be visible. It may be necessary to adjust FOCUS and
retrigger sweep to obtain sharpest trace.

Do not return sweep mode switch to auto
or normal while INTENSITY is fully cwo
Adjust FOCUS control slightly and press
ERASE pushbutton. Retrigger sweep and
observe display. Repeat as necessary.

q. Press STORE pushbutton. Low intensity dis·
play should be visible, and remain visible for one hour.

r. Rotate INTENSITY control fully ccw.

s. Press MAX W pushbutton.

L Set horizontal plug-in timeJdiv (main) control
to 1 ,us and sweep mode control to single.

u. Rotate INTENSITY control fully cwo

v. Press ERASE pushbutton. CRT background
may not be unifonnly illuminated. Both dark and
bright areas may appear. Mesh pattern may also be
visible (figure 5-5F).

w. Press horizontal plug-in RESET pushbutton.

x. Rotate trigger level (main) control fully cw and
then fully ccw to trigger sweep. Display should be
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Table 5. 9 low Vultape Adjustm('1Its_. ,

T(''8t Point Measure Adjust

ARTP4 -100 V 10.1 V ASH36
ARTPI +100 V 10.1 V ABRIO
ARTP3 -12.6 V 10.1 V ABR26
ARTP2 +15 V 10.1 V ASRIS

visible. It may be necessary to rendjust FOCUS and
rctrigger sweep to obtain shan)CSI trace.

no 1101 set l;W(,'CP mode switch to 'luto or
normal while INTENSITY is fully cwo
Adjust FOCUS control slightly and press
ERASE pushbutton. Repeat as necessary.

y. Press WRITE pushbutton. Rotate INTENSITY
lind I'EHSISTENCE controls fully ccw.

5-24. ADJUSTMENTS.

IWARNING'

Head the Safety Summary at the front of
this manual before performing adjustment
procedures.

grOUI) B plug·ins. Tig"ht volhl/{e tolerance is only
n(,'Ccssary to single l:lW(!(!P applications of ,croup A
pluJr·ins. Perl'orm I-IVPS adjustment as follows:

IWARNING I
Contact with hil.:'h voltage power supply
volt<l/{e can result in injury or death.

II. Monitor -100 V at A8TP4 wilh dc voltmeter
using 1000:1 divider probe.

b. Observe voltaJre readin,il" and note result.

5-25. The rC<luin.·d test e<luipment is listed in table5-1.
Test C<luipment with similar characteristics may be
substituted if neccssary. Figure 5-6 shows the location
of Hdjuslmcnts in both Models IBIT and IBITK

5-26. COVER REMOVAL The covers of the Model
181TH can be removed by removing the appropriate
screws and lifting the cover free. To remove the covers
from the Model IBIT, proceed as follows: Lower tilt
stand and place instrument on rear panel. Remove
screws on each cover along the side of the instrument
(where the panels meet); lift the cover along the side
of the instrument and rotnte toward top or bottom.

c. Multiply f 1.440 by result obtained in step b.

d. Monitor volla,il"e at AITPI with de voltmeter
using 1000:1 divider probe.

e. Adjust AIH38 to obtain same voltage reading
as calculate<1 in step c.

5-30. ASTIGMATISM. This adjustment is applicable
when usin/{ either /{roup A or j{roup B plug-ins. When
usin/{ group B plug·ins adjust vertical controls so spot
contains no appreciable noise. Perform astigmatism
adjustment as follows:

5-27. PRELIMINARY ADJUSTMENT SETUP. Install
plug·ins in Model IBITITR muinframe. Set INTEN
SITY and PERSISTENCE controls fully ccw. Press
WHITE pushbutton. Apply power Hnd allow to warm·
up for 15 minutes. Verify that Phase/Bandwidth
switch is in Bandwidth I)osition.

5-28. LOW VOLTAGE POWER SUPPLY (LVPS). This
adjustment is applicable when using either group A
or group B plug.ins. Perform LVPS adjustments as
follows:

a. Using diKital voltmeter measure voltages at
test points liste<1 in table 1i-2.

a. Set HORIZONTAL DISPLAY control to EXT
CAL and vertical plug-in display to A.

b. Slowly rot.1te INTENSITY control cw until spot
appears. Set POSITION control as necessary.

c. Adjust fOCUS and ASTIGMATISM for small
round spot.

5-31. INTENSITY LIMIT. This adjustment is applicable
using either group A or group B plug·ins. The intensity
limit normally needs ndjustment at time of CRT re
placement only. Adjustment is only import.1nt to single
sw(,'Cp application with group A plug-ins.

NOTE 5-32. Group A plug-Ins. Perfonn intensity limit adjust
ment as follows:

Tolerance listed in table 5-2 are not crit
ical to actual instrument operation, but
should be adhered to if plug-in inter·
chung"eability among mainframes is de
sired.

a. Obtain a baseline display.

b. Set baseline to first vertical graticule line using
POSITION control.

5-29. HIGH VOLTAGE POWER SUPPLY (HVPS). This
adjustment is applicable when using either group A or

c. Set HORIZONTAL DISPLAY control to tNT
and PERSISTENCE control fully cwo

5-5
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d. Press MAX W. pushbutton.

e. Sc~ l'lwt-ep mode control on plug-in to sinJ;l'le
SWl'Cp.

J{. Adjust 1l\'TE 'SITY. POSITION. (lnd te5t
ui'lCillator amplitude for an It-di,,' displa:-.' on vertical
lin!!. Adjust Y AliKn. A:lH;>=l. so Ihat di.splay i: parallel
with KraticuJe center line.

f. Press ERASE pushbutton.

/:. Slowly rotate INTENSITY (:ontrol until 8pot
appears on until INTENSITY control jj!: fully cwo l(spot
appeurs prior to full cw rotalion of INTENSITY control.
adjus~ intensity limit. A5H:2 (under hv cover). sliKhtly
<cw.

h. Press EIMSE put;hbulloll. Continue rotatinJ!
INTENSITY control cw and udjustinl{ intensity limit.
A5H2. until spot is just extinguished ..... ith INTENSITY
control fully cwo Press ERASE pushbutton each time
A5R2 is adjusted. Spo~ should not appear ",'ith INTEN
SITY control fully cwo

5-33. Group 8 Plug-Ins. Perform intensity limit adjust
men~ as follo.....s:

u. Set HOIHZONTAL D1SPLA Y to EXT.

b. Set I TENSITY CONTROL to 12 o'clock
posilion.

h. Adjust Pattern Adj. AlH56. for strail{hU'Ilt line
when po.'Jitioned to left and ri,i:"hl :;idcs of I{raticule.

i. Set. INTENSITY conlrol fully ("'("\\'. lind dis·
connect test oscillator from vertical input.

5-35. GATE AMPLIFIER RESPONSE. This adjustment
is applicable only when using ,i:"roup A plul{·in:; at fast
sweell J-:lll'('(lil. Perform g"nte ilI11ptifier ft'8l)On8e ad·
justment as follows:

a. Set Model HUT TH controls as follow8:

CRT Mode. WRITF.
Pf:ItSISTf:NCr.. fully cew
1I0UlZONTAI. D1SPLA Y............. INT

o. Set verticil I "Iul{·in chnnneJ A Ilo:-;ition control
fully ccw.

c. Set horizont.11 plul{-in colltrols ns followlI:

I
DC

O.J/.l
(NT

VolUi Dh, .
Input Couplinl{ . ..
Time Div .
Tril{l{er Source .
SI.OPE .

g. Adjust AlC8 and AlC9 for best rise time and
flattest response.

Time Div (main)....... .. .... ... O.I/.ls
Verni('r (main) _.................. . CAL
SWloep ~'lodt' (main) AUTO
Sweep Display (if apylicable). .. . . MAl I

J)cla.Yl't! Tune Div {i applicHblc)...... OFF

f. Rotate INTENSITY control cw until bottom
of wa,,'eform on test oscillOSC'Ope rises 0.2 di,,'.

d. Set tesl oscilloscope l"Onlrols as follows:

h. Rotate INTENSITY conlrol fully ccw.

e. Ob:;crve signal at collector of AIQ:l usinK 10:1
divider prol)(>.

i. DiS<.'Onnl'Ct probe from A1Q3.

5-36. DC BALANCE_ This adjustment is applicable
when usinl{ either j.,rroup A or l.rroup B plug·ins and
may be performed with no pluJ{-ins inst.1l1ed if de
sired. Perform de balance adjustment as follow8:

b. Center vertical plul{-in channel A position
control.

a. Set HORIZONTAL D1SPI..A Y control to EXT
CAL.

5-34. TAACE ALIGNMENT. This adjustment is ap
plicable when using either /:roup A or I{roup B plug
ins. When using group B plul{-ins, the front panel
TRACE AUGN can be set usinl{ any free-runninl{
trm:e or an input into the external horizontal input.
Y aliKn can be se~ with any vertical information
inserted ",'ith horizontal in EXT and no external input
applied. Perform trace alignment adjustment as follows:

b. Set horizontal plug-in sweep mode control to
auto and swt-ep time/div control to 0.1 /-Is/div.

c. Adjust intensilY limit. A5R2. until spot is just
extinl{uished.

a. Set MAGNIFIER to Xl.

f. Set vertical plug-in controls as follows:

Channel A Polarity................... ..UP
Channel A VoltslDiv . . . . . .. . .. . .. .. . .. .. I
Channel A Vernier.................... CAL
Channel A Coupling. .. ... ... ... ... .. .. AC

c. Rotate INTENSITY control slowly cv.' until
display appears. Center trace horizontally, and position
display on center graticule line usinK vertical position
control.

d. Adjust TRACE ALIGN, H8 (front panel), so
that display is parallel with center graticule line.

e. Set HORIZONTAL DlSPI.J\ Y control to EXT
CAL and apply I-kHz signal from test oscillator to
channel A input.
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c. Rotate INTENSITY control slowly cw until
spot just appears.

d. Set MAGNI.FIER control to XID and center
spot using HORIZONTAL POSITION control.

e. Set MAGNIFIER control to Xl and recenter
spot by adjusting [nt·Dc Bal, A3R37.

f. Repeat steps d and e until spot does not shift
when MAGNIFIER control is switched from XlO to Xl.

5-37. VERNIER BALANCE. This adjustment is ap
plicable when using either f'!0up A or group B plug·ins
and may be performed wtth no plug·ins installed if
desired. Perform vernier balance adjustment as
follows:

a. Set MAGNIFIER control to XIO.

b. Rotate HORIZONTAL DISPLAY control ccw
until it is just out of INT.

c. Center spot using HORIZONTAL POSITION
control.

d. Rotate HORIZONTAL DISPLAY control to
EXT CAL and adjust Ext Dc Bal, A3R7, to recenter
spot.

e. R~~at st.e'ps b thru d until spot does not shift
when HORIWNTAL DISPLA Y control is rotated from
just out of INT to EXT CAL.

5-38. HORIZONTAL GAIN. This adjustment is ap
plicable when using either group A or group B plug·ins
but critical only to interchangeability of time bases of
group A. When using group B plug·ins gain is not
critical and adjustment may be accomplished by
inserting any know peak to peak voltage into EXT
HORIZONTAL INPUT. Perform horizontal gain as
follows:

a. Set controls as follows:

DlSPLAY. . .. .. . .. .. .. .. . .. . . .. . EXT CAL
MAGNIFIER.. . .. . .. . .... ..... .. . Xl
PERSISTENCE.................. fully ccw
Operating Mode. . . .. . .. . .. . . . . . . . . . . . . STO

b. Check +100 V supply for +100 V :to. 1 V.

c. Adjust HORIZONTAL POSITION to center
spot exactly on left-hand vertical graticule line.

d. Connect 4o-kilohm, 0.1%, 1/2 W resistor
between +100 V supply and emitter of A3Q3. Keep
connection lead lengths short as possible to avoid
stray pickup or oscillations. Do not leave resistor
connected throughout adjustment as thermal rise will
shift current reference.

I WARNING I
+100 V is present at open lead of resistor.

Adjustments

e. While alternately connecting and disconnecting
resistor to emitter of A3Q3, adjust Xl Gain Adj,
A3R34, for exactly IO-major divisions of separation
between spot positions.

f. Set DISPLAY to fNT.

g. Set time base for I ms/div sweep speed.

h. Apply I'ms markers from time-mark generator
to input of vertical plug·in.

i. Adjust time base ]·ms calibration adjustment
to obtain precisely one marker per division.

j. Set MAGNIFIER to X5.

k. Adjust X5 Gain Adj, A3R32, to obtain exactly
I marker every 5 divisions.

I. Set MAGNIFIER to X10.

m. Adjust XIO Gain Adj, A3R30, to obtain exactly
I marker every 10 divisions.

n. Disconnect time-mark generator.

o. Disconnect 40-kilohm resistor from +100 V
supply.

5-39. PHASE ADJ. This adjustment is applicable only
when using group A plug·ins for X·Y application.
Perform phase adjustment as follows:

a. Set controls as follows:

Phase/Bandwidth Switch. .. . .. . . . PHASE
HORIZONTAL MAGNIFIER........... Xl
HORIZONTAL DISPLAY. . .. . .. EXT CAL
Channel A Coupling. . .. ... . .. ... . .. ... DC

b. Connect l{).kHz sine-wave output of test
oscillator to HORIZONTAL EXT INPUT and to
vertical plug·in channel A input (figure 5-2).

NOTE

Adjust phase in channel normally used.

c. Adjust test oscillator output to obtain an 8-div
display.

d. Adjust attenuator Input Comp, A3CI, for
display of single diagonal line (no phase shift).

e. Set test oscillator for output of l()().kHz.

f. Adjust Phase, A3C2, for display of single
diagonal line (no phase shift).

g. Disconnect test oscillator.

h. Return Phase/Bandwidth 8witch to Band·
width position.

5-7
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5-40. TRANSIENT RESPONSE. This adjustment is
applicable when using group A plug-ins and only after
mejor repai.rs or complete board replacement has been
made. Omit this adjustment procedure for normal
calibration and perfonn the Horizontal Linearity
adjustmenL Perfonn transient response adjustment
lUI follows:

[21 ,~,,n
'''PUT-

OSCILLATOR
VERTICAL

•C"UI.
I"·U' OUT""

:.on TEE

• :r

MODEL I.IT/tlll

• CASLES SHOULO IE EQUAL
IN LENGTH AND nPE.

Figure 5-2. Pilau Adj. Te.t Setup

1'TT~7

e. Connect I V pop square wave at 200-k.Hz
repetition rate from square-wave generator to HORI
ZONTAL EXT INPUT and to monitor oscil108COpe
vertical input (figure 5-3).

f. Set monitor o8ciIlO8COpe to operate at sweep
of l~s/d.iv and synchronize monitor 08ciIlO8COpe with
200-kHz signal.

g. Using POSITION controls and varying fre
quency of square-wave generator, position lower
righ~hand comer of sideways square wave so that it
is on screen.

NOTE

A spot at the lower right edge of the di.
play may tend to bloom. U 80, position the
entire display 80 that the spot is offscreen.

h. With viewing mode switch in NORM and
intensit,y level set low, ob8erve display waveform. At
this stage of adjustment wavefonn will typically
exhibit ~ (approximately 112 div) overshooL If over
shoot is greater, adjust HF Adj No. I, A3C6, HF
Adj No. 2, A3C9, and HF Adj No_ 3, A3C19, to obtain
Oat-top response with approximately ~ overshoot on
lower righ~hand corner of displayed pulse.

NOTE

b. Set DISPLAY to EXT CAL

Figure 5-3. TrofUient Re,pofUe Adj. Te.t Setup

a. Use te8t setup (figure 5-3).

a. Set HORlWNTAL DISPLA Y to INT.

e. Adjust MF Adj No. I, A3C6. HF Adj No.
2, A3C9. and HF Adj No.3. A3C19. for best overall
linearity of center 80 divisions of available display.
Use HORlWNTAL POSITION control to permit
viewing right, center, and left portions of dilplay. HF

Capacitors for HF Adj No. I, A3C6, and
MF Adj No.3, A3C19, should be adjusted
80 their slugs are equally extended.

Ensure that time base has been properly
calibrated before proceeding with this
adjuatmenL

d. Select fast.e8t sweep speed (0.05 or 0.1 ~s/div)

and obtain display.

NOTE

b. Set HORIZONTAL MACNIFIER to XIO.

c. Connect 4 V p-p, 5O-MHz sine-wave output
from time-mark generator to vertical input.

5-41. HORIZONTAL LINEARITY. This adjustment is
applicable only when using group A plug-ins at fast
sweep speeds. Before proceeding with this adjustment,
check linearity and if magnified sweep timing is witlrin
specifications do not perfonn this adjustment. Perfonn
horizontal linearity adjustment as follows:

,
,

,.,T,",",'.

MODEL r'IT/TR

:.on HE

MONITOIII
OCILLOSCDPE

D
... ,.. ' ..H·

D~
OU,"', or- ,~,

Pt •••• ~Il '"IljPIJ
;-

V[."c~

c"." •
'''PUT '-~UI

SQUARE WAVE

GENERATOR

OUIl'U1 ~:ft.:

c. Connect main sweep output from monitor
O8Cilloecope to vertical input of Model IBITITR.

d. Adjust vertical plug-in VoltalDiv and vernier
control. to obtain 8-div dilplay.
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Adj No. 1 affect right portion, HF Adj No.2 affects
center protion. and HF Adj No.3 affects left portion
of sweep.

c. Adjust f<100dgun Adjust, A6R42, ccw until
background illumination just reaches maximum height.

NOTE

a. Set Model 181TITR controls as follows:

f. Disconnect time-mark generator.

COLLIMATION
WRITE ADJ ADJ

RIS R9

5--43. WRITING RATE. Perform write rate (norm)
adjustment as follows:

d. Press ERASE pushbutton.

e. Adjust WRITE Collimation Adjust, A6R9,
until background illumination just fills CRT I('raticule
area as shown in figure ~5C. Disregard slight
dimple areas at top and bottom of display. These may
cause slight blank area when rest of CRT graticule is
filloo.

f. Press ERASE pushbutton. If display looks
normal as shown in figure ~C, proceed with writing
rute adjustment. If bright areas appear in any or all
corners of CRT, adjust Write Collimation Adjust,
A6R9. cw in small increments, pressing ERASE push
button after each change of A6R9, until bright areas
just disappear.

This variation in height is very small and
may be less than 0.1 div.

Sweep Mode (main) .. . .. . .. . .. . .. . .. AUTO
Time/Div (main). . . . .. .. . ... . .. .. I ms/div
Trigger Source (main).. .. . .. . .. . . . . INT

b. Connect BOO-Hz signal from test oscillator to
channel A INPUT.

c. Rotate INTENSITY control slowly cw until
trace just appears. Adjust test oscillator output and
channel A V/d..iv control for 8-div vertical display.

a. Set time base plug·in controls as follows:

e. Set trigger level (main) fully ccw.

f. Rotate INTENSITY control to3 o'clock position
and PERSISTENCE control fully cwo

g. Press ERASE pushbutton.

d. Set time base plug-in sweep mode control to
single.

MAX WRITE
COLLIMATION

AOJ
R29

FLOOD
GUN ADS

R42

MAX
WRITE ADJ

RI7

CRT Mode. . . . . . . . . . . . . . . . . . . . . . . WRITE
HORIZONTAL DISPLAY.. . .. . .. . .. . . INT
INTENSITY .. . .. . .. . . .. . ... . .. .. fully ccw
PERSISTENCE. .. . .. . .. . . .. . .. . . fully ccw
Max Write Rate Adjust A6R17 .... fully cw
Write Adjust A6R18............... fully cw
Floodgun Adjust A6R42. .. . .. . . . . . fully cw
Write Collimation Adjust A6R9... fully ccw
Max Write Collimation

Adjust A6R29 . . . . . . . . . . . . . . . . . . fully ccw

b. Press ERASE PUSHBUTI'ON. Display should
resembly figure 5-5A. If display does not resemble
figure 5-5A, but instead fills entire screen, omit steps
c and d and proceed with step e. See figure 54 for
location of adjustment.

5·42. PULSE CIRCUIT. This adjustment can only be
made when using b'TOUP A plug·ins. Although appli
cable to both groups, pulse adjustment cannot be
checked or adjusted using group B plug·ins. Sweep
speeds of group B plug-ins will never exceed
capabilities of Model 18IT/TR. Perform pulse circuit
adjustment as follows:

h. Press RESET pushbutton to arm single sweep.
Rotate trigger level until single sweep is triggered.
BOO-Hz sine-wave display should be observed (figure
5-50). It may be necessary to adjust FOCUS to obtain
sharp trace.

A6 PULSE CIRCUIT
lI1TITJI-Ol.

Figure 5-4. Pulse Board Adjustments

Do not set sweep mode switch to NORM
or AUTO. Adjust FOCUS control slightly,
press ERASE pushbutton, retrigger sweep
and observe display. Repeat until sharp
est display is obtained. Press ERASE
pushbutton before retriggering sweep.

5-9



Adjustments

i. Figure 5-5D shows display stored with non
uniform brightness across screen. with some areaa
fading faster than others. Adjust Write Adjust., A6R18,
ccw in smaJJ increments until uniform storing is
obtained (figure 5-5E).

j. Press ERASE pushbutton and retrigger sweep
each time A6RI8 is changed. At least !l()% of display
should be visible after I minute.

k. Press ERASE pushbut.ton. Background should
be completely dark except for possibly few small
spots (figure 5-1). If some background illumination is
present. adjust A6R18 slightly cw and press ERASE
pushbutton. Repeat as necessary until background is
dark.

5-44. WRITING RATE (MAX). Perform write rate
(mu) adjustment as follows:

a Press MAX W. pU8hbutton and rotate
PERSISTENCE and INTENSITY fully ccw.

b. Press ERASE pushbutton. Display should
resembly figure 5-5A. Adjust Mu Write Collimation
Adjust. A6R29. cw until background illumination just
fills CRT graticule area. Display should be like figure
5-5A, within 1/2 div of outer graticuJe line.

c. Rotate PERSISTENCE fully cwo Press ERASE
pushbutton. Adjust Max Write Rate Adjust, A6Rt7.
ccw in amall incrementa. pressing ERASE push
button after each change of A6R17. Obtain back
ground illumination with best compromise between
minimum background light (may not be uniform).
Mesh prttem may aJso be visible (figure 5-5F).

d. Set time base controls 88 follows:

Sweep Mode (main) '" AUTO
Time Div (main) ,. . .. 20 IJ.s/div

e. Connect 2OO-kHz sine-wave signal from test
oscillator to vertical INPUT.

f. Rotate PERSISTENCE fully ccw and rotate
INTENSITY control slowly cw until !race just appears.

5-10
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g. Adjust test oscillator output and channel A
VIdiv control for 8-div vertical display.

h. Set time base plug·in sweep mode control to
single.

i. Set trigger level (main) fully ccw.

j. Rotate INTENSITY and PERSISTENCE con·
troIs fully cwo

k. Press ERASE pushbutton.

I. Press RESET pushbutton to arm single sweep.
Rotate trigger level until single sweep is triggered.
2(X).kHz sine-wave should be observed. It may be
necessary to adjust FOCUS to obtain sharp trace. At
least of display should be visible after 10 seconds.

NOTE

Jr display fades positive too fast. Adjust
A6R17 slightly cw and repeat Writing
Rate adjustmenl If display is not stored
over entire area adjust A6RI7 slightly ccw
and repeat.

5-45. CALIBRATOR FREOUENCY. This adju8tment
is applicable when using either group A or group B
plug·ins.

5-46. This adjustment varies the calibrator frequency
approximately .t25'Ao and is set at the factory 88 close
to I kHz 88 practical. The calibrator circuit. is the
source of the storage pulses used in the CRT. As the
CRT ages. in some cases a point of electro/mechanical
resonance is reached within the tube that resulta in an
audible singing_ This resonance and resulting noise
do not cause any change in instrument operation or
performance; however. if allowed to continue in·
definitely mechanical damage to the CRT may result.
If the instrument reaches this resonant point and
begins to sing, adjust Calibrator Frequency Adj,
A IR59, cw to increase the calibrator frequency until
the noise stops. If the noise docs not stop with the
potentiometer set fully CWo decrease the frequency by
adjusting the potentiometer ccw.



PERFORMANCE CHECK RECORD
MODEL 181TfTR

Instrument Serial Number Date

Check Specification Measured

Screen lIIumination Light Green
Illumination

Cnlibr:ttor
Amplitude 10 .lO.5 div

Rise Time I( 3J.J8

Magnifier

XI 10 10.5 div

X5 1010.5 div

XIO 10 .t.0.5 div

Bandwidth

AC Coupling Jo 7.1 div

Beam Finder On Screen Display

Persistence nnd Write Rate

Minimum I( I div

Maximum ;, 1 minute

.
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A.

c.

E.

B.

D.

F.
Figure 5-5. Typical CRT Display



A4
(HIDDEN)

A9

GATE RESP GATE RESP
ADJNO.2 ADJNO.I

Alce Alc9

CAL FREQ
ADJ

AIR59
(HIDDEN) AI

I

.I

AIO

XI
GAIN

A3R34

ATTEN
COMP

A3CI

PHASE--_~

ADJ
A3c2

VERNIER
SAL

A3R7

A3

A6

HORIZ RESP HORIZ RESP
ADJ NO.3 ADJ NO.1

A3cI9 A3c6

-100 -12.6 +15
ADJ ADJ ADJ

A8R36 A8R26 A8Rle

HORIZ RESP
ADJ NO.2

A6c9

MAX WRITE
ADJ

A6RI7

MAX WRITE
COLL ADJ
A6R29

COLLIMATION
ADJ

A6R9

FLOOD GUN
ADJ

A6R42

WRITE ADJ
A6Rle



A5

INTEN
LIMIT
A5R2 AITPI

GATE RESP
ADJ NO.2

AlcB

GATE RESP
ADJ NO.1

Alc9

CAL FREQ
ADJ

AIR59 AI

Adjustments

A9 AIO

HV
ADJ

AIR3B

PATTERN
ADJ

AIR56

XIO
GAIN

A3R30

DC
BAl

A3R37

HORIZ RESP HORIZ RESP
ADJ NO.1 ADJ NO.3

A3c6 A3cI9

HORIZ RESP
ADJ NO.2

A3c9
Y ALIGN
A3R53 A3

MAX WRITE
COll ADJ
A6R29

PHASE
BANDWIDTH

A3s1

PHASE
ADJ

A3c2

X5
GAIN

A3R32

XI
GAIN

A3R34

8 ••••

COLLIMATION
ADJ

~"'""-- A6R9

FLOOD GUN
ADJ

A6R42

WRITE ADJ
A6RIB

MAX WRITE
ADJ

A6RI7

A2

A7

A8

VERNIER
BAl

A3R7

A6 A8TP4 A8TP3 -100
ADJ

A8R36

-12.6
ADJ

A8R26

+15 +100 A8TP2
AD·) ADJ

A8RIB A8RI0

A8TPI

Figure 5·6.
UJcation of Adjustment and Test Points
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Figure 6-1. Model 181T/TR Mechanical Paru Identification
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6-1. INTRODUCTION.

Replaceable Parts

SECTION VI

REPLACEABLE PARTS

a. Instrument model and serial number.

6-2. This section contains information for ordering
replacement parta.. The abbreviations used in the
parts list are described in table 6-1. Table 6-2 lisL8
the parLB in alphanumeric order by reference des
ignation and includes the manuracturer and manu
racturer's part number. Table 6-3 contains the list
or manufacturers' codes.

6-3. ORDERING INFORMATION.

6-4. To obtain replacement parts from Hewlett·Pack
ard, address order or inquiry to the nearest Hewlett
Packard Sales/Service Office and supply the rollow
ing information:

b. HP part number of item(s}.

Co Quantity of part(s} desired.

d. Reference designation of part(s).

6-5. To order a part not listed in the table, provide
the rollowing information:

a. Instrument model and llerial number.

b. Deecription of the part, including function
and location in the instrument.

c. Quantity desired.

Table 6-1. Abbreviations for Replaceable Parts List

A AMPEREISI H HENRYIIES, NPN NEGATlVE·POSITIVE· RWV REVERSE WORKING
ASSY ASSEMSLY HG MERCURY NEGATIVE VOLTAGE

HP HEWLEn·pACKARD NSR NOT SEPARATELY
eo BOARDlSJ HZ HERTZ REI'L.ACEABLE ~B SU)w·SLOW
BH SINDER HEAD SCR SILICON CONTROLL.ED
BP 8AHOPASS IF INTERMEDIATE fREel. RECTIfIER

IMPG IMPREGNATED OBD ORDER SY SE SELENIUM
C CENTI 110.2, INCD INCANDESCENT DESCRIPTION SEC SECONDCSI
CAR CARsON INCL INCLUDE/Sl DH OVAL HEAD SECT SECTlONfSI
CCW O)UNTERCLOCKWlSE INS INSULATIONIEDI OX OXIDE SI SILICON
CER CERAMIC INT INTERNAL SlL SILVER
CMD CABINET MOUNT ONLY P P<AK SL SLIDE
COAX OOA)l;IAL K KILO 11031 PC PRINTED IETCH(DI SP SINGLE POLE
COEF COEFfiCIENT KG KILOGRAM ORCUIHSI SPL SPfCIAL
COMP COMPOSITION PF PICOfARADS ST SINGLE THROW
CONN CONNECTORISI LB POUNO(SI PHL PHILLIPS STD STANDARD
CRT CATHODE·RAY TUBE LH LEfT HAND PlV PEAK INVERSE
cw CLOCKWISE LIN LINEAR TAPER VOLTAGE/SI TA TANTALUM

LOG LOGARITHMIC TAPER pop POSIT IVE·NEGATIVE- TO TIME DELAY
0 CEO 110.11 LP' LOW·PASS FILTERlst POSITIVE TFL TEFLON
DEPC DEPOSITED CAR80N LVR LEVER P/O PART Of TGL TOGGLE
DP DOV8LEPOLE PORC PORCELAIN THYR THYRISTOR
DT DOUBLE THROW M MILLllllrJI POS POSITIONISI TI TITANIUM

MEG MEGA n061 POT POTENTIOMETERfSI TNLDIO TUNNEL DlOOEtS!
ElECT ELECTROLYTIC MET FILM METAL fILM p.p PEAK·TO·pEAK TDL TOLERANCE
ENCAP ENCAPSULATED MET ox METAL OXIDE PRGM PROGRAM TRIM TRIMMER
EXT EXTERNAL M'R MANUfACTURER PS POLYSTYRENE

MINAT MINIATURE PWV PEAl( WORI(ING U MICRO (1.,.-,, fARADlst MOM MOMENTARY VOLTAGE
FET fiELD-EffECT MTG MOUNTING V VOLTS

TRANSISTDR/SI MY MYLAR RECT RECTIFIER lSI VAR VARIABLE
'H FLAT HEAD R' RADIO FREOUENCY VDeW OCWORKINCi VDLTlSI
FIL H FILLISTER HEAD N NAND t I0"1 RFI RADIO FREOUENCY
'XD fiXED NIC NORMALLY CLOSf:D INTERfERENCt: W WAn/SI

NE .,"" RH ROUND HEAD WI "'TN
G GI(;A (10'1 N/O NORMALLY OPEN OR WIV WORKING INVERSE
GE GERMANIUM NOf' NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL mASS ZERO IZERO TEMPER. RMD RACK MOUNT ONLY WID "'THQUT
GRD GROUNDED ATURE COEfflCIENTI RMS ROOT MEAN SOUARE ww W1REWOUND
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Table 6-2. Replaceable Parts

Model 181TITR

Reference HP Part Number Qly Description
MI, Mfr Part Number

Designation Code

CMASSIS 'Alln;

•• (1)"'__12 , ~ CAU.IUTOII.GAU .....0 IfYCOHTIlOl M)AIIO ..... 110111..-11., (l)1.......-si , A$SY Al,l1I.UAIIYOUTI'tl' 100\110 .... IIOI~'., (1).......,. , A$SY HOII'ZONTAL AWU"EIlIOAIIO .... 1101.1...., •
M ........" , A$SY IlKiIl VOl..TAGf ose'LLA TOfIIOo\IIO .... ..,....."., 1I01"..-s02 , A$SY "'G" VQt.TAGE IIECT1'lfIlIOAII0 .... IIOIII-eMOJ

M 00.......,. , ..., PUlSE CIJlCUIT 10.0.110 .... IXII'I__"., OO"'-ll6!i03 , ...' LOW VOLTACiE AECI'IEA lOAAO .... 1IOlII-eM03
M Will-MIlOt , ..., LOW VOLTAGE I'OW'EA SU"'LV 10.0.110 ..... 110 I1I-ee.5D8
M IXII.'-IIIOI , A$SY Hl(iH VOL TAGf TIIIPUIIIIllOOfL ",T (*LYI .... 110111-411101
M 1XI11I-I"02 , A$$Y HIGH VOI..TAGE TAIP1.EIlIMODfL ",TII ONLY! .... IXII"-4III02

." (1)",-_11 , A$SY YOOf sw.T04 .... (I).., .....n

." (1)1....,101 , A$SY _ITCM OI$ll'l.AY .... (1)1....,101

" 0110-1" C:'XO ELECT UDUf --.,DlI2lllJVO(:W "'" 320&31' :llll!rIlIC2AIO

" 0110-1_ C:'XO ELECT '1(1)UI '7S-,0!10~ "'" :J20212CiO«\1U.2A-aac

" 0110-1_ C 'XO ELECT )4(I)U' '7S-lO' 2liVOCW "'" :J2O:M2G02SAIVo-OOC

~ 0'10-1.:;1' C.fXO ELECT ao Uf '$O-IO!l; 2OOVOCW "'" :J202Ilf_I2A-aac
<> ,,,.-"" C.'XOMYI1IU' ~IOOVOCW ...~ ~~~

'"
, OELETEO

" OII!lO-)oI8( , C IXO CEil 1000" ~ 10000DCW "", ~n

'" OIIO-)oI8( , C 'XO Cfll 1101" 2Oll; 10000DCW - ~n

'" 11101_ , OIOOE SlLICON:DUl :fDIIV ,,~ lOGIC.... ,,~ ......".,INCAHOt:KEHT :llVCI.OlA J17... au"
" ,~ , IHSULATOII TlI.AHSlSTOII MOUHl"IHCi ,,'" ".,,,

" lIlI11-«lllll1 • SIlifLO-CIIT .... IIOlIl---CIl*Il

" -- .., "'HIOUAIIE .... --.. lDI2-GIII " TEIIM.HAL.al_. llGA IURO WITH Ul ..- ""221-1
" l2liI_2Q311 • CONNlCTOII TUT "OIH1".COIIOJAClC .... l2liI-2Q311.. --- 'n TEIIM.IUlL.CII_. 2<1 GA lUSlO WITH £31 ..- ,.n:za-I(

" '2li1-2OJI • TfIlM.NAl.CIIIW lUSf.D ON CAT NECII 'INSl ,-, 3311-1-03

" 211~ • 'USf,CAIITIIIDGf 2.0 AMP lSlOWILOW! "''' ""m

" 2110-000J , IUSf.CAIITIIIDGE 1.0 .....' lSlOW-ILOW! "'.. 31:1001

" 2110-0012 , IUSf'CAIITIIIDGf 11' .....' "'.. ,n..

" 21 'f).-(llIl2 , fUS(.CAltTIIIDGE 2AMf' "'.. ,,-.. 211f).-(ll1l2 'UR.CAltTIIIDGE 2 AW "'.. 312--0D2

" 2Ho-oDtJ , fUS( ~2liDY .... 21lO-0OI1

" 2HD-OlII2 fUSE CAltTlllDGf o.v. .... 2110-«112., (l)11CH:!I1Cl5 , 0... CiIKMJN) .... (l)11CH:!I1Cl'
~ OllllCH:!ll()ol , 0... CiIlOl.lND .... (1)1I0-(Il10'1., (1)1_101 , Sl'ACEII TIlAOEMAIIJ( .... (1)1_101
M (l)IIO-:MJ01 , nAHOOH-GAn IOAIIO .... (l)IIO-:MJ02

~ ,......., • CLIP COMPONENT 'OIlI·3!r 01.0. n•., ,.-
M 00110-2<1101 • SfANoo".TIIANS'OIlMEII "'" 00110-2<1101., ,........ , WA$.Hf~ IIUIIEIIW'oo ..... ...
M - , NUT HUSST In2<llt 11111 "'.. ....."M ~-, • SCIIEW NYLON ..... ...
." .....'" , srACU.fOST TYl'f. ..... ...." .......... • HUlT SlNI( 5f.MlCONtIUCTO'l ...,.

~'"." - • KAHGU PIlOIl .... -." ~-, • 'OOT A$SY IIlAClC 'AlIT! .... ~-,." lIlllO-<ll2Ol • 0... ItOlIIIZC*TAL IIIACK 'Am .... 110110-<11201

" 1;ltI-nIH • CONNECTOII.POWf:II 3 PIN MALE "'" 1211-23151
n ISI_ , 'INOIHG fOST .... ISI_
n 110110-21101 • IIfCEnACLl :l2 CONTACT - ....2OlI-32S
~

,......., • CONHfCTO~.IHC - 31-;/21-1020
~

,......., CONHECTOII lHe - 31-221-1010

~
,......., CONNlCTOIil INC - 31_2'21_1020

n ,......., CONNiECTOII INC - 31-1'21-1020
~

,......., CONHECTOA Me - 31-2'21-1020

• ,......., COHHECTOII Me - 31_2'21_1030

'" (1)110-21'1)2 , OOoNHECTOII~ fEMALE .... lIlllO-2Um

'" - , CONTACT-CONHECTOII. \It IIT1CAL f'l..UG-IN .... -" DEUTEO

" ........, , COIL TAACE ALIGNMENT ..... .........,
" 0011'-1IClDOI , COIL AL.CiHIIIIENT." Aj(1$ .... (I)" l-«l(ll)l

" InO-OO13 , COIL COilE. TOIIO.O.CillffH ,- C'-I02-H

~ 1110-0013 COIL·COIIE. TOIIOIO,CillffN "'" CF-I02-H
W, lIlIlll)..()oll:M , COVEII.TOl' ~IGHT ICAIIHET 'AliT) .... 0011ll)..()ol1:M.., lIlllll)..()oll30 , COVEll .onOM 1I!G1lT ICAlIHfT 'AliT) .... oollll)..()oll:JO.., 0011ll)..()ol131 , COVfll TOl' un 1CAI1N(T 'AIITI .... OOlIO_OU3I
W. 0010I0-OI1 )2 , COVEll IOT'TO'II un k:A8INET 'AIITI .... 0011ll)..()ol132- ........n • "n, .... ........n- ",- • fllUII COHTIV4T .... ",-w, .......... • SIlI(LO LIGHT.11.ACK NYlON .... ............. , NOT UR:O... • NOT USf.0

WOO - , HAHGEII '"01f lCAIiNET 'A~T) .... -w" .......... , HINGE '"0IE HANGEII lCAIiNET 'AIITl ..... ..~"wn 05'0-0701 , PIN sr~'HCi ..n' ..,
w" ,--.~ • srIlING'C(lM'IIESSION ICAIiNET 'AliT! ..... ...
w" -, , WA$.HEII_SHOULDEII .... -,

SH ,ntrodUCI;on .0 'hilllil'Clion for ordftlrc informauon
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Model 181TITR

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

Replaceable Parts

Reference HP Part Number Qty Description MI, Mfr Part Number
Designation Code

w" ~,--- • "ING II£TA1NtNC ~". X51J3....e-S-MD

w" 00110-11_ , KHOI liND ILK If 11010 HAM] "'" 001_'.
wu .,,....,.. , 1tNOlI.1IIND IlK "'" .,~.....
W" OI20I-I1.cll , iI'UStllunOfollllV.Sl:l "'" 0120'-47401
W" 00111-11"01 , I'VSHIUTTON (MAX MillE I "'" ClCll.' ....,-a2

w~ 01331-11401 , I'VSHIUfTON ASSY /WIlITEI "'" 01J:11 ...70102

W" OCllll-IUOI , I'USHIIJtTDM (NOAM, "'" OOIII-t7~1

wn 01331-1"'03 , I"IJ$HIUTTON (YIEWI "'" 01331-11403
wn 01331-1'_ , I"VSHlunON ASSY mOllEI "'" 0133' ....'_..,. ,,>0-0<0' • IUEL."USI1IVTTON IlNOW ILK NV~OH "'" ,,>0-0<0'
~ 00' .....-.03 , INSULATO" 'lUSH lNG, CAl~"'"TOfl "'" 001.....o66CI
~ lIOl-'7Cl2 , lVIOI A$SY:I'OSITIOH "'" ClO,_74Q2
.." .,,.....,, , ItNOlI lEVf:II "'"

.,,.....,,
~ ~,......." , LEVEll _IZOfOAU'OIITIOH "'" ~,......."

~ 001_7_ , IUIOI ASSY."'" WITH ll.ACIC. ... IIIlO\1l' "'" 001_'_
~

OOllHICl211 , "von fllQlr(f (11,T OfoIlVI "'" lXlII HI02' I
«1111-«1:21' , '/'oNE L '1lOHT UIITI! OfrIlYl "'" lIlllIl_II

.." ODIiI-G02la , 'AHfl.fMWT SUI "'" 0l1l.1....(ll;DQ2

.." (1)112-«1I01 , SNlll.OoL"£ FllTlIII "'" CI01R-«:.:l1

.." CI01.-cn~ , IfIACIt£T'G1lOUNO UN( "LUII "'" (1)'10-01_..,. OlIIID-OI:lOt , IIlAClt[T liNE flLTllllCoVl "'" 00112-01201

..,. CIOII'-Ql:21. , .....".U.. II(AII UNCLIJOU JI ANOW32I "'" 00111_1...,. --, , fOOT IIUJI,ILOHGllCAalNET , ... lIn "'" --,.." 00I-..<112Ol , .,..0.0:;" TJIAHSlSTO'I "'" 00I--.o12Ol..,. -.... , fOOT IIE ...IIlSHOIITlICA,lNU , ...IIT! "'" -......,. ~, , JIUI'EII.llfl .... ..,
woo .......... , fOOT IOTTOIoIICAIINET ' ...IITI "'" ..........-, IdO-(11I0 , STANO'TILT lCAIIINET ' ... lIn "'" 1"10-0110-, -, , SPACEII:FIIOffT lC.....UNET , ... lIn "'" -,.... -, , SPACEII;SIOE lCA8INET , ...IITI "'" -,- ""...., , SPACEII:IIE"'" (CAIINET ' ... lIn "'" ---woo ......... , H...NOLE "'" .........
w.. ......,~ , GUIOE"LUG·IN LEFT "'" OIO:J-0121-, ......,~ , GU10E 'LUG-IN IIIGHT "'" Ot03-o12t1
w.. 00l--.o12Ol , .J1ACKET:(;()NNECTOII 'LUG IN "'" OOl--.olXII
w.. 00110101 H , CHASSIS.DlSPLAY ICAIINET , ...IIT! "'" 00110..111.... OOllD-flOlll , 0i4SSlSoflOWEII!C4aINET , ... IIT! - 0011D-f101I1..., 001....11011 , TIU,NSISTOII:It£...T $lNII; LH "'" 001....11011..., 001....1103 , TJlANSISTOII HE"'T SlNII; lilt "'" 001....1103..., 001.....1201 , .JIAClt£T;PlA$T1C,. CfIT - 00~1201.... 00110-01110 , ,JIIoCI(ET TJlJ\NSl'Ol'IMEJllFJIOHll - 001--.01110.... 00110-0121. , 'JIIoCI(n TIlANSFOIIMlIIIFMl«Tl "'" 00~121..... -..." , GliIOIlMT VIHTLo.25O" 110 .... ......, ,- , ct...4W:ST...lHlESI STEEl "'" -.... 0011'_1 ,"IUD-CIIT - 00111_'.... 00 I1 I...(QlIl:Q , ,"IELO-CIoL""'"TOll "'" oolll--eoeo:J.... 00111-411201 , IIIACKn-CJlT C........... - 00111-01201..., 00lf100II1. , CX)V£f1.'LATE 1tYl"S "'" OOlflOOIII...., OOlflO2SollD , rLUIGLAS5.lfY "'" 00lflO2SollD..., 00110,.111 , SP"'CEII·HANDLE IC.....UNET , ...lIn "'" 00lf102<ll1'.... oo1l0-n3l:11 , II;UI'EII.HAHOU ICAIINET , ...IITI - 001lll)-n3l:1I.... 00110-0I100 , PilING INSEIIT 1C....INET ' ...lIn "'" OO1(ll)..(l11OO.... 00110-07201 , INS(IIT.II;UI'EII lCA'INlT , ... lIn "'" OOIIO_0n(1l..., 001'1-00211 , ''''NE L'"EA", l"OW1: II ~... 00111-0021 I.... oollC>-01212 , III...CII;ET,C""...CITOII ~... 00180-01212.... 00..1-.... 101 , COVEII,FUSE "'" 00,.,....101

w~ 001_01215 , III"'CItET·TIIAHSfORlllEII lIIEAII) "'" 00180-01215

W" 001_01111 , ,"ACItET T,""SfOMlEII IIIE... II) "'" 00180-01211
wn OOl~103

, Sl-""'OIIT TIl4NSFOIIIUII "'" 00110-0'I103
wn 001_2311l1 , SH...FT 'EAM FINOEII "'" 001.....2311l1

W" -- , COVEII:JIOlEKTiOMETEIt IFOCUSl "'" --
w~ 001_2<1301 , HtIT 1tOfI1ZOH'T4l..1'05IT1OH POT "'" 00110-2<1301
w~ 00111-01:102 , 'JIIoCI(£T .CIIT CONTIlOl MOUI\lTIHG "'" 00111-411:102
wn 00111-23201 , CXM.f'1.ET:SH4FT "'" 00111_23201
w~ oollO-lt1 .... , • JIACltn VEIITICAl. u.o.os ICAIIH" 'AllIn "'" 001--.01 ....
w~ HOT USEO.... 001~1:JI

, COVEll TOl' IJlloCl( , ...1tT\ "'" 00110-(\1I1...., 001_110 , COVEll IOTTOM l~1t ' ...1tT\ "'" 001_110..., OOl~In
, COVEII:$IOE llIAClt , ...lIn "'" 00110-0'I131..., -, , FJl4IIE ASSY SlOE IJlA.Cl( 'AlilTl "'" -,.... 001--.01211 , '"ACK.El.(DYE II IJIAClt ' ...IIT! "'" 00110-41211.... ........., , TIIIM STItIP 11IACII: , ...lIn "'" .........,.... 00110-0I*I1 , SltIELO I'05T .t.CCEUII... TOII (IIACK. ,un "'" 00lf1O-oCBlI..., ........, , ItIT 51t II.ACK MOUNT III.ACIt , ... ,," "'" ~,......,.... .......... , SP...cE" FIIONT I"....clt ''''''Tl "'" .............. ......... , SP....cEII IIE ...IlIIlACIt , ... IITI "'" ............. 001_10100 , Cl!ASSIS "'5SY:OISf'l...Y (IIACIt ''''''T! "'" OOllD-flOlOO..., 001_101011 , CIIot.SSlS ot.SSY,"OWE" ("''''CIt , ...IITI "'" 001_10104..., ,....- , STANO·TILT (II"'CIt ' ... IIT1 "'" ............., ool_012M , III"'CItET VEIITlCAl LE"'OS IIIACIt ' ... IIT! "'" oo11C>-012S0.... 1 I 20-1 2Sol , TII...cEMAJIlC: IIff'I "'" 11 20-12SoI
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Replaceable Parts

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

Model 181TITR

Reference HP Part Number O'y Description
Mf, Mfr Part Number

Designation Code

- ,......., • !IOQ(.U CRT TUIil "". "..,- ,- , COlO"M:T .CIIT soc:xn "". -,-, ,- , COV(fl CIIT IOCK£T "'" ,-- - • KIT CONTII...sJ FILHII-ILUI! "'" -0' ........, • nUSINf'N 10131
~-

m
1__0lIU

T$TII $1_ 10131
~-m ........, l'STIISl_ 10131
~-.. ,~ mllSl_ 101)1 -.. .....", , mllSl_ "'" --,

" OHfTEO

" }lllO-J37 , II WIll a.. 1 II l00x 0ttM XI' LIN "'" 11llO-J37

" /lU,1I 'AIIT Of' 111

" lillO-11m , II VAil COMl' 10K OHM:lO'1 LIN 1 .. - 11llO-2802

"' 11llO-:lM1 , II VAil COMl' I MEOO_ 20'10 LIN lf71/1t "'" 11llO-:lM1.. -,'" , III FIlD alMI' lOOX OHMS" I/I/W 01111 ,..'"
" 1111O-n11 , II VAil CXltoI'!iDK OHM~ LIN InN "'" lillO-Un.. lU10... 2llII , II VA" COMf' lil( OHlll2O'lo LIN InN "'" 11OG-2llII.. 11llD-;MQI , II VAil COMf' 1(11( (IliIII3I'llo LOG 1,_ "'" 11llD-2IIlOI

" DELEHD

" )I01-<DJO • SWlTCHSUDE Mm ...,.
" :l101-Cl1J1 , SWrlCH "'-'!iHeUllOH Dl'OT "'" .&--
~ 1111O-11'1S • _IT04 fIOTAIIV I SECTION )1'OS/T1l)H "'" 31llO-iM

• 3101_ , _lt04 "U$HIUTtOH SPOT 11NCLUDESOSlI .... W"I.I-11-1I7

• 3101_12::11 • SWlt04.SLlOE Df'Ot ClltnXlVOPEJUlt1OH1 "'" 3101_IZl7

" 3101-Cl171 SWttOll'UStilUnON OI'Ot (EIIASEI "'" 12$-1032:

" 11110-1117 • tlllAHSFOIIMEIII I"OIWEIII "'" lillO-lin., d)'.' , CA tMODE bY tuIE In'~fllSfAHOAIID "'"
_.~

•• II20-IS3I , CAaLI A$5V I'()W[fl OC\Il.O l'l,n "'" 1120-1531
IIXl-I1015 , eMU AS1O't' "OWl1I Q)IID '"""1 "'" OOlll.leJO., 00'1' IIeJO • eMU A$5V T1 tll1t ONLYl "'" 00111....1117

., 00110."" , eMLI A$5V COAX. DlS"LAY _itCH IIIACQ "'" 00'-"1117
~ NOt ASlSIG"ED "'".. 001....1.7 • CAaLE A$5V H(lfl'ZONTAL M.o.oN'FIEIII "'" 00110-81.1.. 00"111_ , CAlLE MOIIIZONtAL Cllt CONNECTION IflACKI "'" 00111 fllllCll., /<tOT ASSIGNEO.. 00110-11_ , CAlLE CIIT VEln'CAL "'" 001....1... OlUHD." NOT ASSIGNEO

." 00110-1'107 , eMU AUlOLAIIYotnJ'UT "'" 001....1107

." 001.....1112 • CAaU ASSY t1 ",'IIIAIIY IIfolCl,.UOU LoI) "'" 001....1112

." 001....110 • CAaU ASSY liNE llNCl.UDES LiI "'" 001.....110... 00111.IP , CAaU ASSV IIIAIN HAJIINUI f'lACXI "'" 00111..1I:lol... NOt ASSIGNED... OOI..... IIIfi,1 , CAlLE ASSY LOW VOLTAGE I'()W[fl SUl"l'LY "'" ool.... 11Ifi,1

." OOII1""U , CAlLE ASSY LOW VOLtAGE tlll,,",FOIII"EIII "'" 001"""11... 001....1., , CAaLE COAII. DISrLAY "'" 001.....1.1

'" .- , FUSl:HDl..DEIII EIlTIIIACTOIII "OSt tTl'(

_..
311101.

'" .- FUSf:HDl..DEIII EIlTIIACTOII "OSt tTPf
_..

311101.

'" IllQO-OU') , FUSEHDl..DEII.3I'OL('Of! 1 .·01.0. -" .""M' I<ICiO-OI2:3 FUSEHOUK".3I'OLf FOf! I,.· OIA -" .""
M' .- , FUSEHDl..DEIl.lfIONll CUI' .... )llO-lI

'0' ......,., • SOCKET TIlANIISTOII ,,- 131--32·10-1111

'0' ,.....,., SOCKET TIlANIISTOII ,,- 131--32-10-1113

""
,.....,., SOCKlT tllAHSISTOIII ,,- 1»_11_10-41),.. l:IOO-ooU SOCKEt TflAN$ISTOR "'.. 1»-32_10-013,.. 1200·(1041 SOCKET TRAN$I$TOII "'.. 1»-32-10-013

Sfo.. iotrudu(u.." 10 IhlS ...(1I0n for ord..rin« l"form"I;""



Model181TITR

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

Replaceable Parts

Reference HP Part Number ety Description Mlr Mfr Part Number
Designation Code

., 110111_.12 • MSY CALli iliA roll, GAoTE. I'IV COfrIll1Ol...c) "'"' 001'1__'2

... ,el Olto-OIl12 " C flIO lilT o.on Ul' 101' 2QCIY1)CW .".. 1IZI'223IU-I'TS.", 0180-01112 C.flCO lilY 0,022 Uf 1l11i 2OO"IDCW .".. I'2l'n3f2-PTS.", 01110-01111 C FIID MY o,on Uf Il11i 200YOCW ~'"
1.2PZ73112.....TS.,'" 01«1-0201 , C.FllO MYLAR O.o1Uf 5'Jlo 200VOCW ".., 011110...-0201

.,~ 01110..-0112 C:fllD fillY D.ll27 Uf' ICIll.1OOVOCW
~'"

It2I'2'T.II2_1'TS.,a 01I0-O:I1. , C:FIlD fUCT 10.0 uP" 1.:llIVDCW ~'"
IliOO IlIIJ(.Cl20U-1I.,a ..- , C.FIlOCl.II 1J-.O,JI "" IOO'IDCW "., :IOI....(lClI)-QUl) .DIC•,a 0121-01• • C:"AillllflOHo.a-,.501'f toll'IOCW "'"' 0111-(11_

.,~
..n__ , C-VAiIII'OL T U-lO":WWOCW "., ...--..

... 'CllI 01_110 , C:FIlOllllCA:llXIIlH" "'"' 01_110
AIC' I 0100-0112 C.FXD MYO.022Vf 1010 2OO"IDCW ~'" """",..."
... ,ell ..- , (;:'1l0 ""LAII "Uf t"" 200VOCW "'"' ..-""C13 ~to-2'50 , C':FKD IllleA lJ"", ".., Otto-2Ull
""CI. 01l1O-2Illt , C.FXO ...tCA 5lI2S"':no 3i00VOCW

~""
AOMJOf(5I25IC:JC

""CI' 01110...'" C:'XD llllCA YlS I'f:n. 3aIYOCW ..., IlOMlt6(5lI2SICX
AIel' ..--- , C:FIlO ILICT lOUl'_IOll."_I5OVDCW

~'" 3OO'''15lIDf4
Alen 01~lg

, CeJJlCl (LICT U Uf 20' 2CIVCIeW - I!lOD'2'allClCl2Qo\)_DVS
AICII .......... • C;FXD ILlet lDUf' avoe:w - JIlO--..c;o... 2Sl»_I
AICI. 01.....:Jell» • C;fXD CEII.lOO", ~.IC voe:w tun fllOW1' UAOt ",., "~-~72M..'" "'- , C;FXD MV O.nOf I~ 200YDC:W ".., "'-.0.101 01lO-JIXl7 • C;FXD CEII.lOO", ~.IC Y'DCW CIIIGKT FIIONT LEADI ",.,

__V\SO-.72M..'" Olllll-:Jell» C:FXD CEII.lOO", X!'l..X Y'DCW CLIFT FIIOWT HADI ",., "~_VSSO-.J1M..'" OllO-:JlXJl C:FXO CEil .JIXl" 2O'!I.U; voc:w {IIIGHT FIIIONT LEAOI ",., _~-VISO""~..~ Ol.....:JlXJl C,FXO CEII.JIXl'F ~.K YOC:W (IIIGHT FIIONT LE...oI ",., _-o2<l-V5S(l.41~..'" OllO-:Jell» C:I)(O CElli eJ'Ol)"~u YlXW CLEFT flllDHT LEADf "., ~ViIO"'72M..'" Ol«l-XI07 C;fXO CElli elOO" XI'l.U; Y'DCW ("IGHT fllONT LlADl "., _.......""
Alall .~- ~ DIODE SlUCXlfl3ICNA »IN "'''' '00_
AICfl2 ._- 0I00l SlUCCIN 3ICNA »IN """ '00_
AICfl3 .~- OIOOl.SlUCCIN 3ICNA »IN """ '00_
Alc"e llOl-GOoIO 0100( SlLIOOfrI:JOMA »IN "'''' '00_
AICItS 1101-0171 , DIODE SlLJa)frl IIWV """ 1101-0171
AICII, llOl-GOoIO DlODl SIllCOH:JOMA~ "'" fOGI.
AICU llOl-G02I , OIODl SlLICOH 100 'IY ".., 1101-0»1\
AICflI 1101-002t DIODl SILICON 100 'IY ".., 1101-0»1\

AICIIiI NOT ASSIGNlO
A1C"10

1101__, , DiODl_S1LIOOfrII500rtV "'"' 1101-0011
AIC"" ._- OIOOl.$lUCOH 3ICNA »IN """ '00_
AIC"'2 1101 ..... • DfOOl SlllOOfrl 1:lG¥ ..'" 00_
AlalI' --- OIOOl-SlUCCIN 12t1t ,,,.. 00_

AIC"'. 1101-«1811 DIODl.SlLIOOfrI 12t1t "".. 00_
AIC"" 1IOI-DOCI OIOOl_SlLKXlN:JOMA »KY "'''' FOGI.
Alll "00-1"

, COIUCHOICIIIO VH"- ".., 1l00-1fi3
AIL2 11"0-0111 COIUCHOKl n.OUH 1ft ".., 11"0-0111
A101 I_-«lll • mll.SIHI'H ".., I~-«lll

..m 1--..0011 TSTIII.Sl NI'H "'"' '_-0011..., ,- , '$llUI_ "'"' ,"'........ ,......". • ""'-"- "'"' 1...-4211.... ,- • mlll.Sl_ 10131 ~.... ,- , T$llI.Sl_ 111131 ..-
AIOI ,...-- TSTIUI_ 10131 ..-.... ,....... • T$TII SI_ISlLlCTlO FIIOM 2N:NIC1 ".., ,........... 1154-«l1l ~ mll:SIHI'HISlLlCTlO fllOM 2N3JlMI ".., I_-oon
AIOIO ,...-- , mlll.SI HI'H 10131 .."'"AIIIII 0151-olD' , II·FXO MlT Fl..'IXlIOHM " IIfI#I 1<161. OllDlIIIIV OlSCIII'TIO/rI

.0.1111) QJSl-o«ll II_FXO MlT flJll XlI OHM I'll II8W '''''' 0II0llllIV DlSCII""1ON.... QJSl-o«ll • ".1)(0 MlT FlIIIlOOOHM " II8W I.,. 0II0l111 IV DlSCllllnlON
AIIII. ""'--. II IlID MET f lIIl 100 OHM " I'" ,~. 0fI0l" IV O£SClllnlON
"M QJSl-o«ll II.fXO Mn fUlIOOOHM "I/IW ,.,. 0110£" IV O£SCII,"ION.... ""'--. II.fXO M£T FUlIOOOHM ",_ ,.,. OIIDl" IV O£SCII,"IOH

AI '" ,,"'-- • II.FXO M(T FLM 51 IICOHtlI "I..... ..~ Mf-lIlo-n.... 0~7-o211 • II FXO MET fLM 2.1.1C OHM" IIIW "'"' O~I-eal.... 0~7-o:l1. • lI-fXO MET FLM 1.21K OHM "IIIW """ O~I-o:lJ.

AIIIIIO O~I-oa, II FXO MET FLM 2 ,.K OHM " IIIW ".., O~I-02l11

AIIII, O~1-02I0
, II fXD MET fLM 1.1111 OHM l'4 I/IW ".., O~I-02to

AIIII12 QJSl-(H1ll2 , lI_fXO MET FLM 1$« OHM "'18W "'"' ~,--
AIIII3 QJS7....m , II fXO fUl * OHM " 11_ "'"' 01$7-072<1
AIIII. ~,~

, II FXD MET FLM IG OHM "1/_ "'"' O~I ....m
AIIIIS OJSI-GJSI , lI_fJl:O fLM 1!lIt OHM "If_ "'"' O~I-o~1

AIIIII ~,--
, III FXD fLM 15OICOHM "I""" """ ~,--

.0.11117 QJS7-oJSl II_FXO FlM IS«. OHM ",,_ "'"' OJSI-o~1

AIIII. OJ"SI-o«l7 III.FXDMn FLM XlI OHM I' I...... ,''',. 0110(11 IV DlSCIII'TIOH
AIIIII ~,- • II FXD Mn FlM IICOHM" IIIW 1<161. OIlDllllvOESClllnlQH
.0.11120 OJ"S7-o11O , II FXO "'n FLM 2OIC. 0+1'" ",nw ".., 01$1-0110
.0.1112' O1$l-()111 , II FXD MET FLM ill OHM" IIIl11' ,''',. OflOEfllV DUCflll'1'lOH

AIII22 0157_' , II FXO Ml7 FLM 1_2Slt "1_ 1<18'. OIlDlII IV DESCII""1OH
Allin 0151-()1" , II FXO FLM ,.. 0ttM ""*" - ~,......
AIII2<I ",.,-- , II FXD III(T ox: ..QMIII " I. "'"' ",..--
Ailla ""'- • II FXD IIIlT FLM LIIIC "1_ 1.'. OfIDlII IV DlSCIIII'TIOH
AlII" ""'-- '" II_FXO"T Fl.JIl~OHM"I"'" "'"' ~,--

.
S- inuoduetlon 10 lhi, ..elton ror orderlrc lnformauon



Replaceable Parts

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

Model 181TITR

Reference HP Part Number Oty Description
MI, Mfr Part Number

Designation Code

...11111 On1-0,12~ , FllO MET FIoM 1 'K OHM I" 1.- "'" 01li1_012~

... lIUII 0151-o1eO , FllD FLM:IOK OHM 110 11.nv "'" 01I7-o1eO
Al~1t 0161-G'lM , FllD tlET nM IIOK OHtI 11I11IW "'" ",,-
"'1~JO 01lil-G'lM Flit) tin nM I10000HM 110 I'IW "'" "'.-,1,111]1 -...n' , fllt)a..UO+-..l~'_ 01111 Cll10l..~ "',- flit) tlET fLM 1-01:* OHM 110 1_ "'" "',-Alit]] "',- , Flit) FLM 4Uo+-" 1"1_ "'" "',-
A'It]oll 01'$1.....1 , flit) Mn FLM 12.1111. OHM 110 1/1W "'" lInl.....1
,1,"1:111 ~-.11 , Flit) tI£T fLM 2'K OHM 0.1" 1_ "'" DHlI....1l
AI~. O58I-Mll , FXt) tin FLM 11.&ll1; OHM 0-'" Inw "'" DHlI-5421

",1"-]1 --..." fXO COM' 1 1 OHM 1(111, II~W Dill' CllJCI
"'I~JI ".,..., 0 IIAII Mn FLM lClllK- 20'\ WI :UW -, "'".AI~3t 07lJ--D2U 0 fltt) OUC-.: OHM 110lnw "'" om_
AI~4O Ol'$7....oowl , fltOM£1' fLM Ill.01t 110 I_ ,"'. OIIDU IIV DUC"-Il'T1ON
AI"-.' ""-, fltD M£T fLM Ill.OIt"' 1_ 1.,. OfIDlII IV DlIICJUl'T1ON

Al~Q "',..... FXD MEl fLM ..11K "1_ ,"'. 0~0l1l IV DlSC~'l'T1ON

AI~43 -"" , fltt) FLM 2.. _GOtW I,. Inw "'" -"""'I~'" 01lil--G:l8:l fltD Mn fLM l.llll( DHtI III 1/flW "'" 01lil--D2U
AI~45 01lil-lll1O ~.fltDMn fLM IK OtlM 1.. ,.- 1....,~ O~DE~ IY O£SC~IHI~

"'1~411 01lil-G*6li • 'fltD MET HM lClllK- I" lff1N 1~IH~ O~DE~ IY DUC~Il'TlOH

"'I~.' 0l'51-Cl11~ , FltD MfT FUI ~Il 0+-.. 110 Inw "'" 01lil-G11.
"'111" em.l-OCII FltD tin HM looOHM 110 II8W 0"" OfIDI ~ IIV DUclIIIl'T1ON
All11. "',- fltO Mn Fl.M 1«11( ",.. 0"" OfIOlIIIIV DlSCIIWT10H..- -- , fltD fUl n ItlGOtttlI'lo. "'" --... 111151 .,1(151 , FltD a.. , tl£GOHtI TO'i I. 01111 Et 1(151

Al"-U DIlINIJlI , fltD co.....JOOOHM lOll I'" 01111 EI.721
All111.:1 .....~ , FltD fLM ..a MEGOHMSlI I. "'" .....~

Al 111M ........ , fltD fLM lS.:I'li MEGOHM III I. "'" ........
...11II!6 01lil-D41O , fltD Mn FT.M II.lIKO!W 11i1/IW "'" 01lil...(M1(1
"'II11Y 110ll-lO:Jl • v ...lllli01l; ()HtI'.lIH Inw "'" 11C1O-2031

AI11157 DIlIJ_l011 , FltD a.. MIOOHIIIIOlIIf7ft 01111 EI lOll
... IIIIY ~:IIIIO

, FltD tIfT,l.tI 4I.l0Htl 110 I_ "'" __:11110.,... 110ll-lOJO , v ...1II Fl.tI2OKOHtIIO'Ii UN Inw "'" ".......... IT1'I 1251-4* • OONNtCTOIII SOCKn rrtST JACKI .,,, ~,-

AIVI 1140-01111 , lAW GLOW llTOW "'" ~ ..,
ATVl 114O-O1l11 LAM"GLOW 1fllM ~.. Nt :1£1
ATV~I 1101-(I0oI5 , OIOOE IREAKOCMN'l.3lV :llI4OII_ "'" O~OEIIIIY DUCRIl'TION
A1VIIIl ,.,,-- , DIOOE IREAltOCMN 10-0'1,"4011_ "'" ,.,,--
AIVII] ,.,,~ , OfOOE IIIIEAltI1CM'ft:45.:rY W 400_ "'" ,.,,~

" 00110-_1 0 .llUltlllolllllV 0lJTf'\1T IIOAIID "'" 00"""'"

",or ..- 0 C:FXD CElli no" '"' 1'OCI:l\IOCW "'" ..-"" 0*-151. » nlUrllUll.f1l11 "'" Cl*-Ifi'~

"." ""..... , III FXD tin fl.tlfillOOHtI I' I.... "'" "',........, 0l'51-001 III FXD tlET Fl.Il fillOOHM '10 II8W "'" "'........., 01lil~. III fllD MET Fl.tI fillO OHM 110 I/IW "'" em.l-0438

., ooll1__ 1~ , ASSY HORIZONTAl AMl'LlflElllIIOAIIIO "'"
DOlIl __ l~

"'" 0111-OO1l1 , C.VAIt CE" 1-1'" _OCW - --------"'" 0111-(11015 , C.VAIIClIII." - ----"'" OllOnoi , C.fltO MICA ~I" JOO\ItlClIf no. IIDMl!1U1OJ1C

"'" ........., C:FltO lIlY O.o:z1 Uf 1000:llIO\/'OCW - -~... 01Il1-0111 c:'ltD lIlY D.DZl Uf I~ lCOYOCW - 1t1f':znIl..n-s... 013l-04XlJ , C-V... llll'OlVo..l «110,.. JliDVDCW - ..---..,
"", 0110-0111 c,FltO MV o.m UF 1000lCOYOCW "'" 1t1f'n»2-nS... '"0..''''' , C;FltD MY 0J)0I7 UF 1.:lClOVOCW ..'" It2f.,:J11-'l$... 0132-0001 C,V"''' I'OlY 0.1 TO 1O'f 3fiOVOCW - 5»-033-4R

""" OlllO-n35 , C.fltD CElli 0.11 ,.. 5OO't/OCW - JOI-«JG-C:OII.D-JMC

""" 0I1O-011I1 C.'ltD MVD.DZl UF 1.1OOVOCW - -~
""" 011O-011I1 C:'ltD tlVD.DZl Uf 1000:lOOVDCW - -~
""" 0110-0111 • C:FltDEUCT UUf ,",1lIVOCW' - 150Il:r15llIO:lOoU-DYS

"".. 0110-0111 C 'ltD EUCT UUF KllI1IlIVDC'JI' - 1501l~1_OYS

""" 0110-01.1 C.FltD tlVODn UF 1.2CI7VOCW - IIl"n381-1'lS

""" 0110-01'1 C,FltD ElECT :UUf IOlI:lOVOCW ..'" 1501ln&XIlO2OA1-DY$

""" 0110-0111 C,FllO ELECT l_lUF 10002DVOCW ..'" 1501l'21511IlO2OAl-DY$

""" 0110-0111 , c-fllD ELECT 0 15 UF IOlI.VOC'W "'" 0110-0111

""" 0132-0001 C:VAlllI'OLV 0.1 TO 10" JliDVDCW - ............
""" 0110-0111 C:f XD MY D.DZl Uf 10ll1OOV'OC:W - o...",.,~

""" .......... C:fltD MVOJ)oIl Uf l.lOOVOCW - 1I2f"3I1-l'T1

""" 011lO-225D C:fltDClll"I" - JOl-ooo--cDHD-fillC

""" ,-- DIODE SIlICON ......~ "., fOG 1_

""" ,-- DIODE SlUCON:IOMA~ ,,~ fOG IDIlI

""" 11101 _000lO DlOOE SIliCON JOMA X1IN '"'' fOOlDlll

""" 11101000lO DlOOE:SlUCON:IOMA X1IN ,,~ FOG 1011

""" ,-- OlOOt.SlUCON:Jl)MA X1IN ''''' FOGI.

"""' ,-- DtOOE SlUOON JOIUl X1IN ''''' FOG1_

""" llOl.(J04l) DIODE SlUCOH:IOMA~ "., ,ee_

"""' 1101_ DIOOE SlUCOfUOM..~ ''''' fOO1_

"""' ,-- 0l00E SlUCOH JOIIA:lOWV "., 'ee_.,,, '140-01111 COIUCHOltE n.o UH lOll "'" '140-017'.,,, 'I40-0IJtI COIUCHOKE12.O UH I. "'" 1140-01l'lf
~. .110-0011 , CORE FERRITE IEAO G21l. !SO-I5e(I-MAV."

s.... introduction 10 th'l ..rllon for ord..ri ..... ;nform"l~n
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Mod.IIBITITR

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

Replaceable Parts

Reference HP Part Number Qty Description Mf, Mfr Part Number
Designation Code

""" ,~ , TSTIII.$IHT ,,.. ...~
.." ,.,.-m,. ,

~..- 01713 ~"

""" 1150-015. , T$TIIGE""" 11)1)1
~"".,.. '-......001• TSlll.SI_ - 1"~1'..,. 11S4-G)11 milt $1 "',,"(SElECTEO FIIOM 2H31O'1J - IISt-OCm

""" llW-OOlt TSTIl.SIHl"N a~ Ill60t 00"
~, 1154-001' TSU $1 Hl'N - '-"-001. •
""" ,--- , TSTJI $1"" - ,"'--..,. ,...-ott. , mlllSl_ 1Il131 11!W-OI'll

~"
,...-- T$T1I.Sll'tW - ,...--

~"
,...-- mllSl_ - ....--

~" ,_"~ TSTIISl_ 1013\ ,.....ou.
~" ....-- TST'U""" - ....--
~. -- • III ,ItO Mn H" 2 MEG 1~ l1JW

...., Cle.1-O

"''' ~l-01~ • " 'ItO 111£1 fUll U MEG "1/2W ...., Cle.1-O

"''' 01S7-G401 II.FXOMU H"" 1000l)ttlol ,tili1JW ,..,. 0110[11 IV DESClllrTlON

"''' Onl-oJlll , III FltD M£1' F lM 1(1)1(. "' 'nw ...., CfC, r-o
"'.. 07!l1-02I0 II.fllD Mn fl./lllK ,. 1/ffN ...., CEA,1-o

"''' O7fll-001. , A:'ltD METOl( 11K" IW 1481. ",
"''' 2'OO-~I.

, 11.'1'''11 CEAMET 2Ql( 'Ol' UN If'hi noa 1S2-221_1- 0HI-3'S3 • III no MIT FLM 3.QK ,.. ,_ "101 "'''C-1-o.,., Gn7-o12!1 iIlFXOII£T H"" 1.31( ,,,,_ "10' .FIC-T-o

~" ~,-
, "FItDIilf:TH"'I2~ 1"_ ,..,. 0110[11 .... DlSCIIIl'T1ON

~" OJ'lJ-l)M1 "'XDMn H.M"25«"" 1_ ..,,, Oll.DlIt ,Y DUCIU"TION

~" ~1""J'12
, IUXD M£'I' 'UIl.lItOHM "" I'. - ~1""J'12

~" 0l'I1....." 'XD Mn,UIl IlDClHM '" ,_ ..,,, ()lIIl)(Il,'" l)(SCIIIPTION
~.. ~,- 'IlD Mn H.M .,.... OHM '" lAM - 0~1_

"3IlTS OJS1-o«11 '1l0 Mn FUll IlDOHM I" I_ '.tel. OIlDEIl I'" OESClliPT1ON

~" 01$l-02l13 fllD MET fUll 2.l1OK OHt.l,,, I/IW - 01$1-433
"31l11 01$1-01&1 , FllD H.M:l121t OHM '" 1I<IW - Onil-01&l

"31111 Onil....1., , FlilO Mn,UIl U31t OHM '" "" - Onil-0141
"31111 0111-«111' FlilO Mn FUll 2.1.1t OHM '" II.... - 01$1-0211

~" 015J~
, 'JlO Mn HM II. OHM '" ,. 11131 MF-lIlO-32

~" ~,-"'" • 'JlO JIll" H.M 1IIC OHM ",_ - ~,--

~~ ~,-
, 'JlOM"fLM I.5OItOHM"'," - O1.,-G1J1

~" ~,-
, ,JlO MET fUll D..llt OHM 1.11' 1f7W - ~,-.,.,. 01$J-4413 , 'JlOMET 'LM3I2OMM 1"1_ - OJSl-4413

""~
Ol'lJ-o«IJ 'JlO MET fLM lOOOMM III 1_ 1.,4 ()lIIl)(1l I'" DESCIIIPTION

",'a 0111-014' ,JlO MET'LM ,211t OHM III 'f7W - 0151_,
",'n ~,- • ,JlO Mn,UIl , ..lit OHM 1" 11M - 0151.......

""a --«>~ :fJlO COM' 2.1 OHM" 11M 01121 C8 21G1
A3112S1 015J-o:JU • II fXO nM 30.1 OHM '" ,!8W - 015J....."',,, 21OG-111'O • II VAIl_looOHMR fYl'E" I. - 2l0G-111O

~" Ol'lI-G2101 • II fXO MET FLM I!lOOttM "lfIW - ~,-

~" 21OG-1111 • Il VAil _ :lOlIOHM '" TYf'E" 1. - 21OG-1111

~" OJSl-6111 • II.FIlOM£T 'UIlXJ2OttM" 1_ - OJSJ-44l1

~" 71OG-lm , II VAil _ lit OHM '" TYK K IW - 21OG-lm
~a ~,- • II FIlO MU FLM 1-I2K "' 1_ 1.,. ()lIIl)(1l IT oUCIIIPTION
~ 0lIl-3011' , II.'XO MET fLM lUIt OHMllll/2W - llIIt~1I

~~ 21oonl$ • IlVAII_~OttMRIW - 2'00 1115

~" 0IIII-3011' II.Fllo M£T FUIl2UltClHM III 1M - lllIII-:JoI1I

""" 0111_ , 1l"Xo'LM ,JDI( OH" "I!IW - ~,-

""" ~,-- 1I,'XoMET fLM1.- I" ,_ 1411J. OlloEIl I'" oESClllfflON
-'3".' 0151-6121 , II FllD MET floM l-S1t I" IIIW 141114 OlloEIl IV oESCIlI"ION
-'31142 0151-0141 III 'llO MET fLM 243ll OHM ,,, IfM - 0151....J.'

""" 0151-031 II fllo Mn,UIl :U4Jt OHIIIII" IfIW - OJIl-021l..... ~,...... • II fllo Mn HI' IA;2I( OHM I" 1_ '.14 OIIDEIl,,,, DlSCIlII'TION
~ ~,- II fllo M£T fUll 11.oK OHM I" 1_ llaJ "'-1110-32
~.. ""'-"'" IIcfllO M£T fLM 1IIC OHMI'JI; 1_ - ~,--...., 0l'I1-o13l IUlilO M£1' HI' I.... OHM I" ,,_ - Ol'Il....13I

~.. 0151-6113 lI.fll.DMlT HM3I2OHM I" II.... - 0151-6113
~.. ~,- II fllD Mn fUll n'lt OHM 1_ 1f7W - ",,-
"'"" Ol'Il-o«11 II.fllO MET fUll 2OOOHM'" lAM 1411J. OIlOEII IT DESCItIf'TION
"311S1 OJSI_, II 'XO MET'LM 12.'ll OHM '" 1M - OJS1-Q1011

""" "',- II:fllO MET'UIl lit OIlM I" I/IW 14111. OItOEII IV OESClllfTlOl'l

""" 2IDD-2mO II VAIl'LM 20lt OHM 1m. UN 1M - 2IOG-2030

""" ~,- II ,ItO MET'UIl IItDHM I" 1_ ,~. OItDEIt IV DESCIIIPTION

"'- ~,--
, It 'liD MET fl.M 1.0 MEG I" II.... llJOI Mfl2C-T-()

""" Ol'Il-OWJ , It 'XO MET fLM lL1t; T" 1_ IIJOl M'4C-J-o-, 0151-4101 • It 'JU)","'UIl 1000HM III~ llJO' M'<_T-o..... O~l-o«1J
, It '1t0M£T HMlOOOHM 1"1_ .". ..'<-T-o

"''' )IO!""" • SWITCH SUO( SPST lI.SA IZSV ~m GfI:M...OO(1J
M m•......" , lUST "V OSC IOAItD - 001__f11523.." O'IO-«IIJ , C::fllO ElECT.J Uf 10000'-VOCW .... IYCM1Sll8Oll52-DVS
Me> "....,., C:FXD MV o.nw 10lI0 2!OlIVOCW - "....,.,
""" '1ilO'-DlMi , OlooE SlltCON o.J5A WIV lM1l3 $II I.-a
Me> '1010-0011 , COIL fltO II~ :12I,J1lV - '1010-0011
M 0011I-4IlII5Cn , lUST HIG" VCXTA(lE ItECT'~IEIt IOAItO - 0011,-/16502

"". 0110-3001 C.'110 CEil .1OOl'f lun fltONT UAD. mo, '--(l;N-Y'SS0--412M

"'" 0I~1 e;"XO CElt .JOOl'f 11t1G1fT fllONT LEAD. - "_024_Y'SS0--412M

s .... Inuod".,li"n 10 Ihi~ ....,I>On for ordrrint: inform.li..n



Replaceable Parts

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

Model 181TITR

Reference HP Part Number Qty Description
MI, Mfr Part Number

Designation Code

~ Ol...XI01 CUD elll .1IXl1'f tllIGHT FlIONT LEAD! ".,
_......~

~ Ol...JllIII C 'XO elll .1IXl1'f tUFT FIlOfff UAD! ".,
_......~

Me", lto1_Q)U • DlODI.Sl7lIllDI'1"DUl "'"
111I1__1

Me'" 1101__1
DIOOf_SI 7lIllD """ ICNA "'"

11II1__1-, .'_ml , II fXO COW' m OK/II~ 1'2W 01111 Elml_.
111»-0111 , II "All COW' 1 MEGOHM1lI'lo LIN IISW "'" '11»-0111..., --- , " FXo H.M 2IIME00HlII10" .. "'" ---Mn 110111..-, , TIIAHSfOllM(1I HIGH YOUAGE ASS'I' "'" 1101'1"-1

M 110111__1, , .......rtJlS[ ClllCUIT .cAIIO "'" 110111-41511"', OUlo-nll , C UD MICA 12Cl1'f n. "'" OI...n18

"" 0100-01101 , C.FIIO MICA M'I' o.oon Uf 10" 200VOCW ~'"
,,:zpn202-I'TS

"" 01<10-0111 , C.FXO MICA l00'F 2l' "'" 01<10-0118
~ OlllO-2IXI , C.FXD all 0-.01 UF -1D-2Ol' lQO\1OCW 'I."

,.
~ 0110-037. C:FXD ELECT IO-.OUF 1(Ill; lOYDCW ~'"

ISlXl101ll.I02OI2- }II

~ 011D-CllOO , ,-FIIO ELECT. 1 Uf' IO'II.:JIiVOCW ~'"
l!iOO<17SXlII.Ml_D'I'S

"" 011D-2IXI c·FXDClII 0.01 UF ___,.,.. IOC/YOCW 11.11 ,.... Ollll-lmO
COFIIDall o.ot UF ____ IlIOYOCW

'1.1' ..
"'"' -- l)loo(-SIIJOON »Ul Jt1IN - FOGI.

"'.. -- l)lOO(:$IlJOC)f1l »Ul Jt1IN m,., FOGI.

"'., ,"'- DIOOE.SllJOC)fIl 3ClIU Jt1IN - .".-
"'.. ,"'- DIODE SILICON 3ClIU »IN m,., FOGI.

"'.. 111I1_ , DIODE SILICON I(l(lMAIl'I m,., fD 2311

"'.. 111I1-«121 • DIODE.SILICON o,l'IA XlCW'IV DUU 5111311....

"'"' 11II1-Q)1(l DlODE.SllICON XlMA:Jl)IiJV m,., FOG1.

"'.. lllOl-Q)I(l DlODE.SllICON JOMA:Jl)IiJV ",., FOG1_

"'.. l1lO1-Q)1(l DIODE_SILICON JlIMA :Jl)IiJV m,., FDGIOII
MCIIIO l1lO1-olXK1 DlOO(.SllICOH o.l'IA XlCW'IV OU13 ..,-..
MClin ,"'-- DtOOE.IlUCON o.l'SA 2llClF'IV OU'3 ..,......
""''' lllOl-ClC01 Dloo( SlUCON o.l'IA 2ClOI'IV 001113 ..,-..
.." 1-.....0011 mil_51 _IS[ LECTED f I\OIlI :zrr,IJ1OoII "'" ....--,- ,- • mil 51_ - ,,""- 1-......0011 mll.Sl _lSELECTED FI\OIlI2l'O*1 "'" ....--,.... ,-, mllll WHlKUCTlD f",* 2l'O*1 "'" ....--,... ItOT USED... ,-, mll.1I Nl'NCSELECTED f",* 2N3JOtI "'" _-0011

.." 1...-0011 mll·SI _lSELECTED FIIOM 2N31O'11 "'" 1-..-0011... 1...-0011 TlTJI.SI N""ISElECTED FIIOM "'310'11 "'" 1-......001.... ,--- mll,SIN",. m,., ,,""..,,, ,--- TSTII;SI N'N m,., 511&13..,,, IllioI-0011 TSTII.SI N'NISEUCTED F"OM 2N31Oo11 "'" 1_-0011

..,,, I...-GD11 TUII.II _ISELECTED FIIOM 2H31'Ot! "'" ,...-0011..,,, 1-.....0011 mll.Sl _lSELECTED FIIOM~I "'" I..._am..,,, 1"'_CIlI1l mll·1I _lSELECTED FIIOM 2NJ1OoII "'" 1...-0011..,,, 1..._ocm mll.1I _lSEU:CTED FIIOM 2l'O*1 "'" 1...-0011..,,, ,-, mil Sl -.st:UCTED FIIOM 2N31OIl "'" 1...-GD11

..,,, ,-, mil II _1:SlU:CTED FIIOM:zrr,Inot) "'" 1...-0011..,,, 1...-GD11 TlTII.1I WHlKU:CTlD FIIOM 2l'O*1 "'" 1...-GD11..,,, ,--- TlTII.Sl_ - ,,""-, 0111-"" , II FXD COW' 220lt OHM ''''' 1/711 01121 [I :nil_.
0111... ,.1 , II FXD COW' .l'OKOHM I"" 1"" 01111 [141.1-, 0llI1"'731 • II FXDCOMl" .,K OHM 10' 117#1 01121 u.nl

M" 0711-0181 , II.FXD ClM ol3.:lK OHM '" 11M "'" 07l1-<11ll1
M" 0711_ , II.FIID MET FtM 15-OK OHM '" 1/IW "'" 0711_

M" ",,- II·FXO fLM I50K OHM 1!Ii ./811II "'" 07l1-(MlHlM., ",,- II FXO MET H.M I 10K OHM 1!1i 1/IW "'" "',-
M .. 181...,.1 II.F)lO ct1tIW.1OK DtfM 1. 1/711 011'1 E••,.1- '1(0-2110 • 91. v..... H.M 200K OHM IOlIi LIN 1/711 "'" 21(O-2lI6O

-" .'~1
, II F)lDCClMI'I:lK OHM 10\ 1". 011'1 Elml_n

181"'731 II.FIIO CClMI'.l1tDtfM 10lli In- 011'1 EI.731-" _-., , fI F)lD CClMI'!lIIKOHM \Olli 1/2W 011'1 EI5$31

-" 0111...1.1 91 F)lO CClMI'.l'OK DtfM 10110 1/711 011'1 E••UI_..
01S1--Oo1l't , J1.FXD JII!£T FLM3I:lKOHM ,.1_ "'" 01'51-<Ml't-" 01S1-OW' II FIIO MET FLM 1llOK '" I,.. ..." 0110( II I" O(SC'llnlOH

....111. "',-- , R FKOMET FLM I~OHM 1!1il_ "'" "',---" 2\(0-2031 II v..... 60K OHM 1. liN 1". "'" 21013-2031

....111. 21(0-2031 R VAII50K OHM 1. liN l/'Nt "'" 21013-:zml

....Rle 0151-<1131 R FXD MET FlM 611K OHM 1!Ii lf7W "'" 07l1-ol:Jli

M'" 0151-0:JIi2 , II FleD MET FLM 1lDK OHM I" lf7W "'" 07l1-4:JIiJ
....11'1 ItOT USEO-,. D8t1-1"1 • II FXD COM' llOK 0ttIIl10" 1/711 01111 [l11M1

-" D8tl_1IDI • fI fllD a- 10K OHM 1ft 1/711 01 121 ElllDl_..
OII1-IIDI f1.UD COW' 10K OHM 1ft 1,. 01111 ElllDl-,. 0llI1- I 0011 • II.FXD CClMI' lOOK Ot*Illft 1/711 01111 E'10011-,. "',-- • fI UD MU HM Sl1K OHM 1" l/'llll' "'" "',--

""" "-10'11 fI fXD COW' lOOK OHM ''''' 1/711 01121 [110011

_a .7_10011 II UD COMl" lOOK OHM 1ft 1/711 01111 EI 10011-,. "(0-2150 II VAil H.M 2OOKOHM 10" LIN '17#1 - 21(0-2150

M'" .'-10011 II FXD lXliIIP lOOK OHM 10" 1/711 01111 EIIC\IIl
....1131 01S1-<1rn1 • II fltD ftM liI.lK OHM I" 1/.W "'" 0151-<1110

M'" 0157-0112 II fXD MET FLM SIlK OHM 1lli 1/IW "'" "',--

~ ;'lIrodurlinn 10 Ihit ....,llon lor ordrri.,. ,nfunn.llun



Model 181TI1'R

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

Replaceable Parts

Reference HP Part Number Oty Description
MI,

Mfr Part Number
Designation Code

"'''' 0151-ono " FKO FUll 5ll.111 OHM I~ If. - 01'51-0170

""~
011I7_414' II FMC COM' (701( OlIN 'OIl II:/W DIU' EI.'.'

""~
OllIJ-4HI " 'XD COM' 001( OHM lO'l lnw 01121 E••7"

""~
011I1-1;74' " 'ltD COM!' 4l'Olt OHM 10'l lnw oln, EI.7.,

AlII31 O1'57-o2llJ "FltDM£J FLJl2.-OHM'" I/llW - ",,-
"""" 01$7-(1213 "'XOMUHIII7.(1OK.OHM'" ,_ - ",,-
"""" CIIa1-I031 II.'ltO a- JOlt OHM 10'4 1/7fI 01171 fl ICIOT

-" c.J_ICI3I "fxoa-KJII:OMM _'fM 01121 fl ICl3'-, 0llI7-1'" "FXDa-,IOKOHM ,. I'M 01171 ll''''-" 2100-20)1 II V...It~OHM \CaL'" I"" - 2100-20:11

-" ll1S1~11O " FXO.T FUll 20K OHM '" IJ2W - Ol'57~tIO

-~ ",,- 'HXo III("l Hill 2.Q01t OHM , ... 1_ - 07S7...(Q13

-" ",,- "UO IIIn fLIII 7.01* OHM'" ,.... - ~,-_..
ll1S7-G01 II FICO Mn fl.... 2.QK OHM ,,,,_ - lI757-oaJl-" 01'57-0431 " 'ltD MET Hili 7." QtlM ''11.'_ - Ol'57--(lQI

""" 07fi7-Ol66 " FlCD MET FUll Il101t ,,., ,_ ,..,. OllOEII IV OESCIII"IOfI

All"" Ol'57-ol6S " FXD hilT FLM 1(1)1( It, ,,. ,,..,. OllOEII IV oue'U'TION

"'''' OlllIl_031 " fJ(D 00"""1( OHM '" 1I'hi 01121 fl "'31
MII51 0881-'001' II FllD COMP UlQIl; OHfll 1.'/7N 0'121 fa '0<1'
""~ 0881-.13' II FllD~.1l1:OtlM 10ll.1/7N 0"21 Eau3'

""" 0~1-oo1S3 • II fllD MET HoM 3O.,1t OHM '" IIIW - ll1fi1_001~

""" 0~1-.41H • II FIlD fUll82..Slt OHM ,,, lIo1W - ll1fi1-on._..
.,-103' II fllD COMl' 'OK OHM I. 1f2W OIUI £lIlIU., 001"..-03 • .usv lOW VOLTAGE IIECTlflU IOAIIO - 00"1--.0:1

'K' 0110-00I' • C fllD EUCT lOW .5l)-1O"l. 100VC!GW - 3OO'0&I1OODC2-OSM

""n 110'_ " DIODl.5lL.KXlfII 0.,.,. CICPIY OUIl SIlI__'

""" ._- OtOOE SllICONo.l'5A ClOI'1V 00111) SIlllM-I

""" ._- DIODl SILICON 0-""'- «IO"lV 00111) SIlI,,-I
,~ ,-- DIOOf: SIlICON 0.""'- 4OOl"fY 01111) SllIlM-'

'K" ,-- DI(IDl SlllCONo.,....ClOI'1V OUI) ..,,....
'K" ,-- D+OOE SIliCON 11""'- «lOI'1V 01111) SIl,JIiI-.
A1C111 ,-- DIODE S1lICONo.,...ClOI'1V OUI) SIl'••

'K" '1O,-«J2I DlOOE S1lICONo.""CJO'IV 00111.1 $II'"'''''K" '10'-001'5 • DlOOE SIliCON 50"'1 J,Il, - 1801-0011$
A1CII'O '80'-001'$ DIOOE SIliCON 50"'1 J,Il, - '801-00111

A1CII" '80I-G*', OIODE SIliCON 50 '1'1 J,Il, - '001-00115
A1CII" '10'-00115 DIOOf_SllICON 50'1'1 J,Il, - 100'-001"
A1CIIIl '101-001'5 DIODE SlUCON 50'1'1 J,Il, - 1001-001"
"1CII'. '101-0011$ DlODf.$IUCON !OMV J,Il, - 1801-001'$
A1CII'5 1101-00115 DIODE SllICONliOMV J,Il, - 1101-001'$

A1CII'. 1101-00115 0I0Df SIlICON 501'1'1 J,Il, - 1101-0&"
A1C1I11 ._- 0I00f SIlICON 0.,... ClOI'1V OUI.1

$IlIJM__

A1CIU' ._- DIODE SIUODN 0.l'5A ClOI'1V 00I11l ..,,....
.weill' ._- 0I0Df SlUCON 0.l'5A ClOI'1V 00111.1 ..,,....
.>com ._- 0I0Df SlllCOfil 0.""'- ClOI'1V 0111.1

SIlIJM__

~. ~.. , II FllD MIET OIl7l'OOOHMlll. I. I..H '-"...
AlII' ~,-

, II fllD IlfT HoM,....1II. OHM 1'110 I'" - ~,-
A111.1 GlII_'1II • " fXD _'5 OMM'''''' - GIll-I'"
A111. ~,- II fXDMU flM UXIlt I'lli IfIW ,,,,. OIlDf:II.V DUCIIIl'TH)N
A1115 0811_1'" , II FXD_ 'OOHIII5"2W - GlI,_1e1l

A1111 0~1~ " FXD MET flM 'OOK '" IIIW
,,,,. OIlDEII IV DUCIIIPTI()N

AlVIII 11I02~1 • DlOOE IIIE"I(OOWN.51.1V",'W - '1102~1

'" 00'1'-11I5011 • ASSV·LOW VOLTAGE POYlEII SUPl'LV IOAIIO - 00'1 '-8I5DlI"'. OUII>-Ol. • C:fXD MY 0.1 !.If 1.2DO\IOCW ..'" '121' ,DoI01-'TS

"" OI.O.....CllOO C,fXO ELECT U!.If 'Oll. 3!iVOCW ..'" '$ODoI~Xto35IJ_DVS

"'" 0110-11'0 , C.fXDELECT IIVf •__," ,SOYOCW ..'" IIOODIIIF I5ODG._DHE

"'" 01tl)-Ol. C-fXO MVO.I Uf 'Oll.:lQO\/tlCW ..'" '92P10'I1-""S
~ 0110-00I1 C:fllD ELECT" Vf ~.15VOCW ..'" ,MO<lIl'5IlllXll5S1-0,",
~ 01_'" C.fXO IIlIV 0.1 Uf '0ll.1OOVOCW ..'" !S2PIO'I1-PlS.." ~-, C fllO ElECT., Vf ~JIiVOCW - ,~JI)[IOIIliU-D,",

~ O1IO...C"" C-'1I0 IIlIvQ.! Uf 10ll.1OOVDCW ... It2I'lCMI2_1'TS- 01_'00 C 'XO ELECT U Uf _3liVOCW - l§OOolJ:.ll1OJM2 0,",..", 0110-11'0 c.fllD ELECTI.Of __ I5OYOC:W ... IOOOII1f ISClDG.-OIi£

"''' -- 0I00f SIUCON 3llIIlA »IN "'" .~-

"''' ,-- OIOOE.5lUCON 3llIIlA »IN ,,,.,
.~-

"''' ,-- 0I00f. $ILICON 0.""'- JIlD'lV DUll ...,....
"'.. ,-- DlOOE SIUCON 3llIIlA »IN ~'" ,~-

"''' ,-- DlODE.SllICON XlIIlIA »IN ~'" fOGU.'

"''' '1O'-llO'O DIODE SllICON:JOMA »IN m", FOG'.

"''' '1O'-llO'O DIODE SILICON XlMA »IN m", fOG'.

"''' 'aol~ O'ODE SlUCON XlMA »IN m", fOG'.

"''' '101-llO'O OIODE SILICON XlMA »IN ~'" fOG'.
AKII'O ,IOI-G02'I DIODE SILICON 0.""" 1001'I'1 OU'3 SIl'.1IiI ...
AKIIlI llOl-llO'O DIOOE SlLICON:JOMA »IN ~'" 'OG'OII
Alell., llOl-DO'O OIOOE SILICON XlMA »IN ~'"

fQG,OII..., ._- , mil $I NI'tIlS/Il.-LAII TO 1fOll&3I - ,--..., 1..--caJ , TSTII_Sl_ IOU' -"..., ._.
TSTII SI NPN('SlLECTEO fllOllll:JrOlOl) - _---CI011- ._- mll.SI_ 101.11 ~- 1"-«11' mil $I _tslLfCTIO 'llOIIlI2:M:Jl'OI) - _---CI01.

&0... nl"od".. I'oo It> Ihis ....,I'on 'or ord.. ri ..... ;n'orma""n
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Replaceable Part8

Table 6-2. Replaceable Part8 (Cont'd)

ModellBITITR

Reference HP Part Number Oty Description
MI, Mfr Part Number

Designation Code

- I~-GlI71 TST'UI ~SIlICTID't'IOIII2N]1OoI1 """
__.m

••n ,...-- 1'$11'-$1_ 101]1 ....,- ,......" 1'SfII1l -esIUCTED 't'IOIII2N]1'O'II """ -"- 1~-GlI71 TSTII $I WNtSIUCTID f_ 2Nl1Ool1 """ 1154-«111..." ,...- TSTll.sr ~$I"IL.UI TO 2W3OS3l """ ,-..." 1~-llOIl TSTIl $I Hl'N 101]1 2N:Ml1..." 1~-«Il1 TSTII SI _fSEUCTID fllOf,l "']10011 """ lMot-«ln

"''' 0~1.....:l:*l II fllD Mn'lJII U:; OHM 11l11aW 1"'4 0110111 IV OUCII,"I()H

"''' ~-
II fillD M" fLM lit OHM III 1_ 1"'4 ~DIII IV OISCfll'T1Ol'I

"'" 01S1-otOl lI·f)(O M" fLM.(lHlIl III 1_ ~" ~0I11 IV OISClUl'T1ON....
~--

, II fillD lII£T fLM .IIt (lHlIl UN 117W """ ~,--- ~,-- II fillO M" flJill.8211:. (lHlIl III I/IIIl' 1..14 0110111 IV OISCIIIl'T1OH
"'M ~,....,. lI'fillD Mn fUll 1.111t Illl/111l' 144114 OIIDIIIIY OISCIIIl'TIOH

"''' 0151-01'14 II fillO'UIl XUIt OHM III 11M """ 0151-01'14

"'.. 0151-0llIIl II 'XO fUll 30.1 OHM ,,, IIIW """ 01Sl-4lllll- 0151-DXlCl lI·fXO MET fUll 1.8211:. 0tlM III 1_ 1",4 0110£11 IV OISCIII'TION..." 2100-ln4 , ",v"'''_:JI( OMM H. 1'YP'I H I. """ 2100-In4..." ~,--
, ll:fillD III£T fUll alit (lHlIl III I"" """ ~,--..." ~,- "HiIlO FLM 30.1 (lHlIl It. I'" """ ~,-

.....111] ~,--
, II FIIO MIT FlJII J1lt:: (lHlIl III I"" """ 01'51....(1044

.....'114 ~11_11441 , II FXo_O.3llOH"U"2W """ 0111_11"
A,l1I1S 01!i1-MJ 11.'110 Mn H.M'2.I1t III IIIW 14117. 0110111 IV OISClIlHtOH
A,lIIII 0151-()o1llO , lI:fillD 'LM 432K OHM I" 1_ """ O~l-()o1llO

.....1111 O~l-oQ1 lI:fillD M" fLM l-15K (lHlIl IIlI/llll' """ ~,-

.....lIlt 2100-l1n , II.Y...II_SOOOHM " TYPE H 1• """ 2100-1112.....
~-

II 010 MIT n ... :J4.]I( otW I" IfM """ ~,-

""~ ,~- II FiIlO FUll 30.1 OHM I" 1_ """ ~,-..." "',- 11'110 MlT H'" .11t0lW UN 117W """ ~,--
",'n OII1-U" lI·fillD _lUIlOHM SIl2W """ ~lI_U44I

""n 0~7-Dl116
, II'FXO FLM 'lit 2'lIi IIIW 14411. OADEII IV DESClllnlON

"'." 0151-Qi1n , II FXO MlT FUll mKOHM IlIIIIIW """ 01S1-Qi1n..." ~,- II FiIlD M£1 FUll 1.eIl. OIW Ill""" """ ~,-..." 2100-Im II.Y"'''_ SOOOHM til TYI'( H IW """ 21DO-lm..." ~-
"fXD IIt£T 'Ull 2'1.31( OIW IlllfM """ ~,-

""" ~-
II.FiIlD lIt£T'UIl lit OHM '" I_ ,..,. 0110£11 IV OISCllinlON

""" ~-
, II FXo MIT 'lJIIl:U O+«lIIlll I/lJW """ 0157-(1)1I"',,, 0111-0141I II FXD Mn n.M .IIt OHM Ulli If'lW """ O~l-01411

A,l1I]I 01'51-DXlCl II FiIlD Mn FLM 1.121t OHM Illll1W '''14 OllOEII IV DESClll'TI()H

""" 0151-D1&t II FiIlD FUll ]3.:JI(OI{M Ill"'"" """ ~,........." ,~- II.FiIlD MIT fUll 1(1)1( III I'" 1",4 ~DIII IV OISC11l'TlOft.....
~-

II fXO FLM.l OIW III I!WI """ ~,-.... ~,....,. , 1I.'iIl0'UIl ~OMM '" I'" """
~,....,..... 7100-l1n II V...II_ lit OMM", TYPE H I• """ 2100-un"',,, ~]IIII II 'iIl0 IIt£T 'Ull 21.61( 0tlM 11l117W """ ~]U,...... 1:I'S1-DXl1 CONNICTOII:SOCItIT fTEST JACKI ..,,, ",--, I:I'SI-D:JOI OONNICTOII.SOCKET fTIST JACItI ..", ",-....., 1251-0201 COlfNECTOII.'OClIIIT fTlST JACXI -, ~-...". '2SI-mDI COMHlCTOII.SOCItIT fTm JACKI -, ",--, ,....... , ILICT_ nilE YOl..Tol,Gf 1I11.lD.t1oI'of_l,oy ,~

_..
..." ,....... IUCT_nIIl VOLTAGE IIEf.amo/-I.IIY "'~

,."..

""''' 11lI2-]OIII , DlODI IIIE...ItDOll'N;S.ZJY 1'4 _OOןס """ ,..---" llO:J-X114 , DIDOI ,IIEAItOOW'N:M.-Y R.m_ ..., ,...."..

-" 11102_X114 DIODE '"EAItOOWN,"'.t... R4OO_ ..., IlI02-X114

'" 00111 II 103 , A$SVHt(lH VOLTAGI TIII'LIIlIOAIIO leAllNlTl ..., 0011111103

'" 0011'" 1001 , 4SSY·HK>H V<X.TAGE flll'LEIlIOAIIO (ltACltI ..., 00'" '"001
"'" /01.5..11. ' ..."TOF ......, N.s.1I , ...IIT Of ......., ",$.11 'AIIT OF ....
~ ",.s.1I 'AllT OF ....

""" N.$.II. ' ... IIT Of .....

""" N.S.II. , ...IIT Of ....

""" H.5.II.'''"T Of AI..., /OI.s..Jt.'...IITOF ........, N.s.II.'...II'TOl' ......" UIII1__11 , I41iY MOOl .,TeM """
011111__11

...IOCl 01..,1• C FiIlO MV 0.1 Ul' UIli:lClCJ'itlCW "'" 1I2l'IMO'-rT'S

."" 0110-3"] , C.FIlD all 0.1 Uf olO-2OlI SO'IOCW - "]1-D1O-e5I- IOlZ.,., 0110-11" , C,fXD HICT 15 U' lOll~ "'" 0110-11...

.,~ 01110-O1., C:FIlD ElICT U Uf lOll 20YDCW "'" 'IODnsX\l102llllo2-D~.,"" OI!lO-]oUJ C,fIlD all 0.' VF oIO-2OlIIOYOCW - 1Il1-GloOaHOOIl

... IOCII I 1101.011I' DlDOI SILICON ClO'1Y INSOOO OUI] ,-
"'IOCIl2 ,~- 01001 $I A ...... 30 wv ,,,., FOG10ll
... IOCII] ,~--

, 0I001.sl D.,....~ OUIl .. ,.....
...1001 1-..-021' , mll:5l_ 101]1

~-.,." 1--..0211 T$T1I:Sl_ 101]1 ..-.,." ,.....", mll:Sl _ (SElECTID FIIOM 2N]4.lIOI """ ,.....",

.,"'" ,- TSTA.SI 'N' 0011'] 5I'S.1I1
""0111 QllM-I(l:JI , " FXo CON' lit 0HfII101l "M 01'21 CI 1021
A'0II2 QllM-I021 lI:fXo ee-' lK OIW Il11l II2W 01121 CI lOll
""011]

__1021 II FiIlO COM!' IK OIW 101l1/2W 01121 CI Iml
..,1011. lIIlM-lOU 1I.'iIlD ClOMP 1_ OHM lOll 1'M 01111 Cll0U

~ Introdu.,llnn 10 Chi, wetion (or o.d".i ..... ;nrormation
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Model181TITR

Table &2. Replaceable Parts (ContJd)

Replaceable Parts

Reference HP Part Number Oty Description MI,
Mfr Part Number

Designation Code

AlllAS _-5lI3' ~ ~ ...o lX)M'!061C OHM lOll. l/.W 01'21 a .."""011' _-1631 ~ ~IlD 00IIf' MIl: OHM .'"' II. Oil:' a .."",OAf "-ISoII ,..,xoa- '!10K 0+tM lOll. "M 0112. e. 150011""Oll. OI5lI4-ZZJl " 'XOCClMl' m 0KIIl'. 1 .. 01121 a=,
... Il)fll -=, " fllDCCIMI':nII OHM I. , IIW 01111 a=,
A10A10 1»01-1$011 " ,XO CCIMI' lSOlt 0tW ICIII. 1 .. 01121 (:I1So1'
...101111 --, " 'liD ex.. w. OHIl: 10'10 1 4W 01121 a~,

""OSI 3101_11" MilCH ,..., 3101_mll
." DClIao-.,. ASSV SWIfCM DlSl'lAY ,..., 00llG-ell104
"1101l 01110-01. e fICO MY 0., UF 10'll0 200VDCW ..'" "2Pl~2-nS

"'1l~1 "4C>-011' COIUCHOKE n.DUIi I. ,..., "_'111A,IIt1 N.s.J1 'AIIIJOfA"SI
A,.S1 JIOII-I)oW SWlTOl IIOT..."Y. Dr!iP1.Ay - JICIO-IJoW." QOllG-ellOJ , CAlLE AUllll.l""Y 0IJTfVT - 00'....... '107

Table 6·3. List of Manufacturers' Codes

',' ".
". ....""".'.UOOl· ...., '_f" ,-

~#. ".) .'. C!l"'JIU"
..., s.... "l. 'U 1)0 u. s.•.

"".~) iiAl.~.><o LLf"~" lO"I(q,,~ iliV. '1("105. "C. l~UI

01111 'UI" .u~U' cu. _lIwuJlt(l. wr~. ~1234

OI'~S hU' 1.. '1.....''''n ,~. ~'·I(OhUUC'CJ: (O_PONUlH rll~. OAl'o~. Tt •• nHI

lI1H. ,_4IL "'~U ,~. (OliU -Es'. (01..1'. ·If>l~

111114 ,« ..c.. (u.u (':l'. \ot.otfotll'\. _.,. IlUT

"'••OI
,-'..u,o, COlt•• "r"lWll'. Ill. .OU)

04'1) -"OaoL. hOlICl,o."ou.."_ HOCl.1 "'. • 'IOt"I'. nil . .~.

"~IlU • 0,HIHt ("'''''£1'1''10 ,~. "'.(fIHO. "·SS. 'I1,ltO

llll.. • 01.C.. ILO U'l'O , I"". COIl'. $~ "1C0hIlVC; I (;• Ol~. OO(JU"lUI"I "If". CO, If. 't4~0

0"'11 UU'" (0. ,., SU'! ~OHIY. Cal" • .I)~I

O'tlh ""S ('VOCIIU' ~O. ,~. HOUHON. IH. "041

ll'IJH , ( .. (O.. ·t)hl"U ,~. "'Wl"". "H~. 011~e

1i•• 1 -.1£< (U.... ,0nOOl. ".J. 0"11

I".~~ ( ......hi lll.IlOl n" Hltl. 1l1".·ICIt~·, "(1'1( (ItCl. ro. ..t···... ".J. OliOS

1111 , Hh.hOfrolt ooQ.OI'" C '. .... llJ(·(I. •• 1 • 01 ....0

111.' .11I.(& .......... "'. "IHS f"IIVI. nl. 0.0.,"
1...." ",.LiII_'"".. UO W. t ...... ·OO·h ., II\tOII "" .. IS' ... Of' It I

~",.. ,." °lOul (11(1'" (lo. .. UlOl" • "HS. 011"

~\I' )0 1.0." I .t"' CU. o., Illl.,,"'. H.J • O"OT

• lollt~ _llU.. _'f,. (0. ("lc.roO. Ill. ..00,1)

11400 .Uh"'''''' •• C;. 0". "( l;Ilh-dllSU" ro. \ I. I lJ,llS, ~. ~101 ,

II~"" lou.U U"IC/o ,~. (''''''1'' 0"': .. n.lt\.. u, "1St • ~J1111

,a.I' (1:I'_(IICIAl '1""I~ (I). ~UI", Itl.
._,

lI'h ( .. IC·W"IHIUUIII I ......OI.S C"ltaoo, IH. ao~"O

",.~ t1o.t.. "H". W. '" ,.. ,~. nO. "'OWf "Ill'''. III.

III )f> ttlCl~O OOOIlH ..". co. ,~. ""ll"~llC.
,_. O.lU.

""".. ' ..... 1....... ,,"10.0, W ... (l1(n(llroIC un. ~ta'Rry. II.J. Otnl

",~, ,.. 10,," ... ,~. .lIll.OH'''I', ". 1"14.

Il~" ,~ It 'll-oo..,IoIC'1 nOll. ,~. (I If • ... H\11

I~~ ~, ll'ltllUH r"c. DU '''I''U. Itl. 1>0011>

,.... ~U(."D1.' t •• IIIt., cr. ". ·.,.n. ... I~n,

""11 U:.. II"l .. IOl.·.I_' ur" ..... I1\ u..... .. .... I"'''·. ". II"'"
IiIIH IUtl_L"" 1"",,,~"Il' 0\\0(..... 110.. _1.$"1"'"'" D.C. .....
.u.~ ~.11( ....~.f1 ,~. CII"'OO. Itl. 6Ot10

"I !>II" '1 ..01 ,~. OIltl_O. ·.,s. OUD)........ .,"etl ..Il.. H. ,~. ("ICI/;(:. Ill. .oa,o
"~))" .fl ....... [ ..I ... (U. "1.'111 .... _UOO"'. Itl • "DOll'
.,~..., .IC... H'< ... l .. t. (IIICAOO. IH. f>0t>. I......, )iOUt'''l (0 ..... • .....:llfIfC... H,V. I ~,••

..q.lI~ LH' .... kllCl.O"IC~ C....... ,. .u·....·. H.' . '.O~1

s.-.. ;nuo:od....tion 10 IhlJ ...e-lion ro. ord...;,. Inrormltioon
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Model IBITITR Changes and Options

SECTION VII

MANUAL CHANGES AND OPTIONS

7-3. MANUAL CHANGES.

7-1. INTRODUCTION.

7-5. STANDARD OPTIONS.

, •

'" "IV

".."
f9451 ..

"
•
" •

"'"
..,
'"
'00'

"" "
"
1

n

request. Contact the nearest Hewlett-Packard
Sales/Service Office for information concerning stan
dard options. Standard Options for the IBITITR are
3S follows:

OPTION 003. The Model IBITITR, Option 003 is
the same as the standard instrument except that
the low voltage transformer primary winding has
been rewired to operate from a source of 100 V or
200 V input power. See figure below for proper
transformer primary wiring for this option.
Add: The following parts to table 6-2 when using

Option 003: HP Part No. 712().4106, LABEL:
CAUTION, MfT Code 28480, Mfr Part No. 7120
4106; and HP Part No. 712().4453. TAG: 100 VOLT,
Mfr Code 28480, Mfr Part No. 7120-4453.

Make ChangesSerial Prefix

Table 7·1. Manual Changes

7-2. This section contains information required to
backdate or update this manual for a specific in
strument. Description of standard options are also
in this section.

No backdating changes re required at this time.

7·4. This manual applies directly to the instrument
having the same serial prefix shown on the manual
title page. If the serial prefix of the instrument is not
the same as the one on the title page. find your serial
prefix in table 7-1 and make thechunges to the manual
that are listed for that serial prefix. When making
changes listed in table 7·1, make the change with the
highest number first. Exumple: if backdating changes
I, 2, and 3 are required for your serial prefix, do
change 3 first. then change 2, and finally
change 1. If the serial prefix of the instrument is
not listed either in the title page or in table 7-1,
refer to an enclosed MANUAL CHANGES sheet for
updating information. Also, if a MANUALCHANGES
sheet is supplied, make all indicated ERRATA cor·
rections.

7-6. Standard options are modifications installed on
HP instruments at the factory and are available on Option 003 Wiring

7-1



Sel"Vice Model 181TI1'R

Table 8·1. Schematic Notes

Refer to MIL·STD-I5-1 A and MII.rSTD.goo for schematic symbols not listed in this table.

r-------,, ,
1.. -'

Q
I

TPl <f

w
[~>-

[j->-

ETCHED CIRCUIT BOARD

FRONT·PANEL MARKING

REAR·PANEL MARKING

FRONT·PANEL CONTROL

SCREWDRIVER ADJUSTMENT

ELECTRICAL TEST POINT
TP (WITH NUMBERl

WAVEFORM TEST POINT
(WITH NUMBERI

SINGLE·PIN CONNECTOR ON
BOARD

PIN OF A PLUG·IN BOARD
(WITH LETTER OR NUMBER)

FIELD·EFFECT TRANSISTOR
(P TYPE BASEl

FIELD·EFFECT TRANSISTOR
(N·TYPE BASE)

BREAKDOWN DIODE
(VOLTAGE REGULATOR)

TUNNEL DIODE

STEP·RECOVERY DIODE

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED LINES
(PHANTOMl SHOW FUNCTION
ONLY AND ARE NOT INTENDED
TO BE COMPLETE. THE CIRCUIT
OR COMPONENT IS SHOWN IN
DETAIL ON ANOTHER SCHEMATIC.

WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESES
USING THE RESISTOR COLOR
CODE

[192S1 IS WHT·RED·GRN
O· BLACK 5· GREEN
1 • BROWN 6· BLUE
2· RED 7· VIOLET
3· ORANGE 8· GRAY
4 - YELLOW 9· WHITE

COAXIAL CABLE CONNECTED
TO SNAp·ON JACK

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

MAIN SIGNAL PATH

o
(925)

SIGNAL
REFERENCE 2 SCHEMATIC

REFERENCE

P/O PART OF

NC

CW

PRIMARY FEEDBACK PATH

SECONDARY FEEDBACK PATH

NO CONNECTION

CLOCKWISE END OF VARIABLE
RESISTOR

• OPTIMUM VALUE SELECTED
AT FACTORY, TYPICAL
VALUE SHOWN: PART MAY
HAVE BEEN OMITTED.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES
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SECTION VIII

SCHEMATICS AND TROUBLESHOOTING

Service

8-1. INTRODUCTION.

8-2. This section contains schematics. repair and re
placement information, component-identification
illustrations, waveforms, test conditions and overall
troubleshooting trees. Tables 8-2 through 8-6 provide a
guide to locating possible problems. A disassembly
procedure for removing the CRT ie also contained in
this section.

8-3. SCHEMATICS.

8-4. Schematics are printed on fold-out pages for easy
reference to the text and figures in other sections. The
schematics are drawn to show the electronic function
of the circuits. Anyone schematic may include all or
part ofseveral different physical aasemblies. Non MIL
standard symbols and conventions u8ed in the sche
matics are defined in table 8-1.

8-5. The achematics are numbered in sequence with
a bold number in the lower right-hand comer of each
page. These numbers are used to CI'088 reference signal
connections between schematics. At each circuit
breaking point a number in a circle is shown along
with a number in bold type. The bold number indi
cates the a880ciated schematic that contains the source
or destination of the signal and the circled number
indicates the signal. To find the source or destination
of any signal on a given schematic. tum to the sche
matic referred to by the bold·type number and find the
number of the signal in question.

8-6. A reference designations table on each sche
matic Iisl.8 all componenl.8 shown on the schematic.
Component reference designators which have been
deleted from the schematic are listed below the table.

8-7. All components within the bordered areas of the
schematic are physically located on etched circuit
boards. Components not physically located on an etched
circuit board are shown in the open areaa of the sche
matic.

8-8.. Transistors and diodes packaged in metal cans
having one lead in common with the can wiIl have the
connection shown on the schematic by a heavy doL

8-9. REFERENCE DESIGNATIONS.

8-10. The unit system of reference designations used
in this manual is in accordance with the provisions of
USA Standard Y32.16-1968, Reference Designations
for Electrical and Electronics Parts and Equipments.

dated Mareh I, 1968. Minor vanatlons from the
standard, due to design and manufacturing practices,
may be noted.

8-11. Each electrical component is assigned a c1asa
letter and number. This letter·number combination is
the basic reference designation. Components which
are not part of an assembly have only the basic
reference designation. Components which are part
of an assembly have, in addition to the baaic designa·
tion, a prefix designation indicating the assembly
of which the component is a part (resistor R23 on
assembly Al is called AIR23).

8-12. Asscmblies are numbered consecutively. [f an
assembly reference designation is assigned and later
deleted, that number is not reused.

8-13. COMPONENT LOCATIONS.

8-14. Locations of components on assemblies and
subassemblies are illustrated in figures adjacent to the
achemotica. Since the schematics are drawn io show
function, portions ofa particular a88Cmbly may appear
on several different schematiet. The component.
location figure is printed next to the schematic that
shows m08t of the circuity on the a88Cmbly. Compo
nents located on the chassis are identified in figure 8-2.
The location ofall adjustments are shown in Section V.
An exploded-view drawing that shows mechanical
(and some electrical) parts is located in Section VI.

8--15. BOARD CONNECTIONS. Square-pin con
nectors are identified on circuit boards by the color
code of the connecting wire.

8--16. SEMICONDUCTOR REPLACEMENT. Figure
8-1 is included to help identify the leads of the common
shapes and sizes of semiconductor devices. When
removing a semiconductor. use long-nosed pliers as a
heat sink between the device and the soldering iron.
When replacing a semiconductor. ensure sufficient
lead length to diaaipate the soldering heat by using the
same length of exposed lead aa waa used for the
original part..

8-17. TROUBLESHOOTING.

IWARNING I
Read the Safety Summary at the front
of this manual before troubleshooting
the instrument.

8·'



Service Model 181TITR

INTEGRATED CIRCUITS BLACK EPOXY (PLASTIC) TRANSISTORS

81·POLAR TRANSISTORS

SG D
OR

GOS

oc'

"

'co

FIELD EFFECT
TRANSISTOR

T,

'co

DIODE SYM80L

ANODE---t+---CATHODE

DIODES

14 PIN INTEGRATED CIRCUIT

14 •

LOCATOR~~
NOTCH 1 7

16 PIN INTEGRATED CIRCUIT

16 •

LOCATOR~
NOTCH 1 8

S2D2G2G1 01 SI

o G1S

CASE

co , \
CASE E282C2E1B1CI

FIELD EFFECT TRANSISTORS

METAL CASE TRANSISTORS

B1-POLAR TRANSISTORS

DUAL

DGS
OR

GSO

THESE ILLUSTRATIONS DO NOT BY ANY MEANS RE
FLECT THE WIDE RANGE OF CONFIGURATtONS AVAIL·
ABLE. BUT RATHER A GENERALIZED ARRANGEMENT
ONLY. AND FOR INFORMATION REGARDING PARTIC
ULAR FUNCTIONS IT IS SUGGESTED YOU CONTACT YOUR
FIELD SERViCe ENGINEER.

WIDE
STRIPE

j

CATHODE

CATHODE

CATHODE

CATHODE

CATHODE

CATHODE

lIfTlTlII-uI

FigUrf! 8-1. Semiconductor Termino/ldentification

8-2
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8-IB. Two important prerequ.lSltes for successful
troubleshooting are understanding how the instrument
is designed to operate and correct use of front-panel
controls. Suspected malfunctions may be caused by
improper control settings or circuit connections. Before
doing the lest or troubleshooting procedures, read
Section III (Operation) (or an explanation of controls
and generaJ operating considerations, and Section IV
(Principles o( Operation) (or an explanation of circuit
theory.

8-19. If trouble i8 SU8pected, vi8ually in8pect the in·
8trument. Look for 1008e or burned componentB that
might 8Uggest a source of trouble. Check to 8ee that
aU circuit board connections are malring good contact
and are not shorting to an adjacent circuit. IJ no
obvious trouble is found, check the power supply volt
ages in the unit. Prior to any exten8ive troubleshooting,
check the external power sources also. Tables 8-2, 8-3,
84, 8-5 and 8-6 list several of the m08t common mal·
functiOI\8 and probable sources of trouble.

8-20. Dc voltages are indicated on the schematics (or
active componentB (transistors, etc). Conditions for
making the voltage mea8urementa are given in table
8-7. Waveform measurement points (Q'with a number
enclosed) are placed on the schematics along main
signal paths. The numben inside the measurement
point symbols are keyed to corresponding waveforms
adjacent to each schematic. Conditions for making the
waveform mell8uremenl.8 are given in table 8-7.

8-21. REPAIR AND REPLACEMENT.

8-22. The following paragraphs provide procedures
for replacing componenl.8 in the instrument and basic
consideratiOR!1 when repairing etched circuit boards.
Section VI provides a parta list to allow ordering of
replacement parta. If 8atisfactory repair cannot be
obtained, contact the nearest HP Sales/Service Office
(addresse8 at rear of this manual). If shipment of
the instrument to the Sales/Service Office (or repair
is recommended, refer to Section 11 of this manual
for repackaging and shipping information.

8-23. HIGH VOLTAGE SUPPLY REPAIR. The (01
lowing procedures should be used when replacing the
high voltage rectifier a88embly (A5), and the high volt
age tripler 888Cmbly (A9).

To prevent CRT damage when trouble.
shooting the high voltage supply, discon·
nect the CRT socket and disconnect second
anode connection (high voltage connector
block). This will leave the capacitive load
of the tripler on the high votlage trans
former and maintain the normal 4Q.kHz
oscillation.

Service

a. Remove top left side cover o( Model IBlT or
top cover and left side cover of Model IBITR.

b. Remove two screws from HVPS cover and lift
up.

c. Remove four screws holding rear panel of
di8play chassis and let panel hang.

d. Unsolder five wires from small printed circuit
board mounted to A5Tl.

e. Remove white, gray, red/blue, and red/white
wires from printed circuit board Al (HV Control
Assembly).

NOTE

To remove A5 and A9 as a unit, omit 8teps
fthrough h.

(. Remove (our screW8 (rom HV Rectifier Assem·
bly (AS).

g. Remove gray wire and yellow wire coming
(rom HV TripIer Aasembly (A9).

h. AS Assembly can now be removed by pulling
out and toward (ront o( instrument..

i. Unsolder wires on high voltage connector block
mounted on chassis.

8-24. HEAT SINK REMOVAL. There are two types
of heat sinks used in the instrument. The friction
type heat 8ink i8 used on Al and A3 a88emblies. The
transistors can be removed (rom the heat sink by
carefully pulling the transi8tors from heat 8ink with
a pair of long·nosed plien. A heat dissipater casting
type of heat sink i8 u8ed in the low voltage power
8upply. It is shown in the exploded view in Section VI.
The transistors may be removed by removing the two
screws that secure them to their sockets,

8·25. CRT REMOVAL AND REPLACEMENT.

IWARNING I
To prevent personal injury, wear a face
mll8k or goggles when handling the CRT.
Wear prot.ective gloves and handle the
CRT carefully.

a. Remove plug·in8 from oscilloscope.

b. Remove all (our coven from Model IBIT or the
top and bottom covers from Model IBITR.

c. On Model IBITR, remove shield next to CRT
))08t accelerator lead (shield is between CRT and plug·
in compartment).
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d. Remove flexible three conductor CRT lead
from connector block.

e. Remove connections from neck pins on CRT
(use long-nosed pliers through access holes).

f. Remove rear display panel.

g. Loosen clamp at rear of CRT.

h. Carefully remove CRT socket.

i. Remove front·panel CRT light shield by
squeezing at midpoint, top and bottom.

j. Remove CRT bezel by removing four retaining
screws.

Do not place CRT face down after re
moving. This maycausedamagetoCRTby
placing charged particles on storage mesh
of tube.

k. Place one hand on face of CRT and, with
other hand, slide the CRT forward and out of
instrument. Be careful not to catch neck pins on trace
align coil.

I. To install a CRT, reverse the above procedure.
After CRT is installed, perform adjustment procedure
in Section V.

8-26. SERVICING CIRCUIT BOARDS.

8-27. Etched circuit boards in this instrument have
components mounted on one side of the boards, con·
ductive surfaces on both sides, and plated·through
component mounting holes. Hewlett-Packard Service
Note M·20E contains useful information on servicing
etched circuit boards. Some important considerations
are as follows:

a. Use 37· to 47.S-watt chisel tip soldering iron
with tip diameter of 1116 to 1/8 inch, and small dia·
meter resin core solder.

b. Components may be removed by placing
soldering iron on component leads on either side of
board and pulling component straight away from
board.

8-4

Model IBITITR

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

d. Large components, such as potentiometers,
may be removed by rotating soldering iron from lead
to lead and applying steady pressure to lift part free.
The alternative is to clip leads of damaged part and
remove them individually.

e. Excessive heat or force will destory laminate
bond between metal plated surface (conductor) and
board. If this problem should occur, lifted conductor
may be cemented down with small amount of quick·
drying acetate base cement having good insulating
properties. Another method of repair is to solder a
section of good conducting wire aJong damaged area.

f. Before replacing a component, heat remaining
solder in component hole and remove with desoldering
tool. Sharp pointed metallic tools are not recom·
mended since they may loosen eyelets in boards or
remove plating from inside of holes on plated·through
etched circuit boards.

g. Tin and shape replacement component leads
to fit existing holes.

h. Install replacement component in same posi·
tion as original. Heat damage may be minimized by
gripping lead with long-nose pliers between soldering
iron and component.

8-28. TROUBLESHOOTING TREES.

8-29. Tables 8-2 through 8--6 provide a guide to
locating possible problems.

a. Set Model IBITITR controls as follows:

Power. ON
INTENSiTy...... 12 o'clock position
Mode.... WRITE
PERSiSTENCE.................... fuB ccw
FOCUS. . . . . . . . . . . . . . . .. as necessary
FIND BEAM.. . . . .. . . .. . . .. . . .. as directed
Horizontal DISPLAY. . ... ... . EXT
Horizontal MAGNIFIER................ Xl
Horizontal POSITION. . ... . . . centered
Vertical POSITION . . . .. centered
Vertical INPUT. . ... . . .. . . .. . . .. . . .. . none

b. Allow instrument to warm up and then proceed
to table 8-2.
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Table 8·2. Troubleshooting Tree

Service

TURN ON

I
~ ~

BEAM NO BEAM

+ ~

PRESS
NO FINO BEAMINTENSITY INTENSITY llNCREASEAND/OR FOCUS AND/OR INTENSITYCONTROLABLE FOCUS CONTROL

I
f 1

BEAM IS NOGO TO GO TO
1. UP/DOWN BEAMTABLE B·5 TABLE 8-6 2. RIGHT/LEFT

GO TO GO TO
TABLE~ TABLE 8-3



Service Table 8-3. Troubleshooting Tree Model 181T/T'R

NO BEAM
IINCREASE
INTENSITV
AS REaUIREDI

1
CHECK
LVPS
OUTPUTS

ANY ALL
OUTPUT OUTPUTS
NO OK

CHECK

I REPAIR I NVPS
OUTPUTS

I I

• •
ANY ALL
OUTPUT OUTPUTS
NO OK

I REPAIR I CHECK
UNBLANK
AMPL.

1 1

• t

OUTPUT OUTPUT
NO OK

I REPAIR I SUSPECT
""EN
CRT



Model 181TITR Table 8-4. Troubleshooting Tree

W/FIND BEAM

V
1. UPOR DOWN

~
2. RIGHT OR LEFT

BEAM IS REAM IS
UP OR DOWN RIGHT OR LEFT

l l
CHECK CRT REPAIR
VERTICAL MAIN FRAME
CONNECTIONS HORIZ. AMPL.

l ~

CHECK
PROCEED TO
HORIZONTAL

SLIDE RAIL SECTION
CONNECTIONS OF PLUG·IN

~
PROCEED TO
VERTICAL
PLUG-IN
SECTION

Table 8-5. Troubleshooting Tree

Service

BEAM WITH

/
INT/FOCUS

~
CONTROL

CHECK CHECK
VERTICAL! VERTICAL!
HORIZONTAL HORIZONTAL
POSITIONING SENSITIVITY

----- J • ---
POSITIONING POSITIONING POSITION OR SENS. NG SENS. OK
OK-BOTH NG·BOTH SENS. NG - EITHER BOTH BOTH

AXIS

~ ~ ~

REPAIR
CHECK HVPSCHECK LVPS APPROPRIATE

OUTPUTS AMPL. OUTPUTS

•
COMPLETE
PLUG;N
CHECKOUT

8-7
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Table 8-6. Troubleshooting Tree Model 181TITR

T
BEAM WITH NO
INTENSITY
CONTROL

T
MOVE SPOT
OFF SCREEN

~

~
CHECK HVPS

~
OUTPUTS

OUTPUTS 1 OUTPUTS
HIGH LOW

~
OUTPUTS
OK T

CHECK FOR •
OPEN OR HIGH

DISCONNECT

VALUE HV
CRT

FEEOBACK PLACE FLOATING SOCKET

LOOP RESISTOR VM ACROSS
AIR50 I Mn RESISTOR

IN SERIES WITH
CRTGRID!A1R511 .

OUTPUTS OUTPUTS
OK LOW, ,
REPLACE CHECK FOR
LEAKY LEAKY FILTER
CRT CAPS OR

LOW VALUE
HV F. B. RES.
(A1RSOI

~ ~

NO VOLTAGE <tV OROP·DOES >,v
DROP NOT VARY WITH

INTERNSITY CONTROL
DROP

~ T T
GRIO LINE
OPEN (HVPS REPAIR UNBLANK r- DISCONNECT

OR CRTI AMPL. CRT SOCKET

~
>w ov
DROP DROP

!
CHECK FOR
CIRCUIT REPLACE CRT
LEAKAGE (G·K SHORn
(FILTER CAPS, ETC.!
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HORIZ
POS(FINE)

R2

C5
(HIDDEN)

05

, ~\

A5

54 All

AI

A3

AS

C4

03

ERASE
57

C3

CI

A6

Q2

FOCUS
R5

C2

FI

F2

J8
(HIDDEN)
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EI,Q4

EI,QI

EI,Q5

C2 C3

A5

LVPS
FUSES

A9

C4

AI

HV
CONN

BLOCK

FIND
ERASE BEAM ASTIG

S7

Service

INTENSITY
R4

PERSISTENCE
R9

AIO

FOCUS
R5

HORIZ
POS(FINE)

R2

HORIZ
POS
R3 S4 All A3 A6 A2

A8

EI,Q3

CI
(BEHIND)

EI,Q2

1I1TITR~2.

Figure 8·2.
Chassis Mounted Component Identification

8·9
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A B c o E F G H I J K L M

1
(26)

1

T ... R33 .... ~34... R~.\. _
__ en)

....... , "A"IR32~ - -(0)
'5 ....... 'R35

C,6 ., cn f R29 J .-(0 COAX)

2 ~~~ ~ Q1 "',In 206' ... R36.; .... J.,
....~12~~ • '/ '-" -- _. •__ (8)J,C7 - -CRI' -' R28 -or: ~ l~ """"- (957)
.R~~ ~ ':l ~ ::IR26

~ 'i?'t. '3 'CR'''' __ (2 COAX)
- R22 - ,--.R27I __ (0)

(4) J ,"
~J .-.-..... ~~ - l

R
25t \ (97)

3 (6)~ .1:(97) 3· C2
(3) __

.~ _C6. (6)
It :) ,,·CR1S· ~

.; rR'O. . ~ (0)·r2. j (4 COAX)

4 ~ R''''; 1 (6 COAX)

4'" ~.{::(O)~ R6t--.~ (917)
- R7t. ~(NC)

(8)~ • 'R8
es

-r: (0)

R. ......;-:: (957)

5 1 (0 COAX) 5

6 A1 6

I REF GRID RH GRID REF GRID RH GRID REF GRID REF GRID REF GRID REF I GRID I
DESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG Loe

C, H·5 C'6 G·2 CAS '·5 A. H·3 A. J·5 A23 J·2 A37 G-4 AS' I 0·2
C2 J·3 C'7 H·2 CA6 H·' as J·3 A'O J .• A2' F·2 A38 E·5 A52 0·3
C3 H·5 C'8 F·5 CA7 H·3 06 H·2 All ,.• A25 J·3 A3. E·5 A53 C·2
C, J-4 C,. E·3 CA8 H-4 07 '·2 A12 ,-4 A26 J·2 A'O E-4 AS' C-4
C5 J·5 C20 F·3 CA10 F·2 08 E-4 A'3 ,-4 A27 J·3 A" E-4 ASS G·3
C6 J·3 C2' E·2 CAll J·3 09 F-4 A'. '·3 A28 '·2 A'2 E-4 A56 G·'
C7 H·2 C22 E·2 CR12 H·2 0'0 F-4 A15 H·3 A29 H·2 A'3 F-4 A57 G2
C8 H·3 C23 E·2 CA13 '·2 A' J-4 A'6 H·2 A30 '·2 A" E-4 A58 G·3
C9 '·3 C2' E·' CA14 H·2 A2 J .• A'7 H·3 A3' H·2 A'5 F·5 A59 J·2
C'O '·3 C25 E·3 CR15 J.• A3 H·5 A'8 ,-4 A32 H·2 A'6 F·. TP' 0·3
Cll H-4 C26 E·3 Ll H·5 A. J·3 A'9 H·' A33 H·2 A.7 F·3 V, 0·2
C12 H-4 CA' J·5 L2 G·2 AS H·5 A20 ,.. A3' H·2 A'8 F·5 V2 0·2
C'3 '·2 CA2 '·5 A' J·5 A6 J .• A21 H-4 A35 J·2 A'9 F·. VA' F·.
C" '·2 CA3 '·5 02 ,-4 A7 J .• A22 '·3 A36 J·2 A50 0-4 VA2 F·3
C'5 H·2 CA. '·5 03 H-3 A8 J·5 VA3 G·'

111TITR-G25

Figure 8-3. Component Identification, Assembly Al

8-10



Service Model 181TITR

141
COAX

( 2 )
COAX

14 I
COAX A2

1 9)

COAX

161
COAX

8-10

FiRurc 8-4. Component Identification, Assembly A2
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Table 8-7. Waueform and DC Voltage Measurement Conditions

WAVEfORMS
The test pointwaverorms, as given Inrlgures preced
il1t the schematic diagrams, were taken under the
roUOIWillf{ conditions:
MODEL 181TITR OSCILLOSCOPE

Mode..••...••••.•••..••........•••.• WRITE
PERSISTENCE MlfIo'lMUM
DISPLAY _.•.. _..•••..••••.......... INT
INTENSITY MINIMUM
HORIZONTAL

TIme/Div.......•..•••..••••..•... 201J.sec
VERTICAL

Polarity. . . . •• . . . .. . • . . •. • . • •. . . . . . .. ...UP
Display _...•••..•••.••••..... ALT

TRlGGERlNG
Trigger Mode AUTO
Trigger•............................. lNT
Slope +

t.lODEL 180A/AR (MONITOR OSCILLOSCOPE)
DISPLAy _.•...... _ INT
MAGNIFIER XI

HORIZONTAL
Triggering......•••••••••••••......... lNT
Slope ...
SWeep Mode AUTO

VERTICAL
Polarity. .. . . . . . . . . . •. . .. •. . .• • . . .. .. ..-UP
Display.......•..•....•.....••...channel A
Input•........•••..•••..••.......•..... AC

Note

AnyexcepUons 10 these conditions are noted adJacenl
lothe applicable waveform photo.

DC VOLTAGES

The DC voltage readings, as given on the schematic
diagrams, were taken under the conditions listed be
low.

Mode•...•............................ WRITE
PERSISTENCE .t\.UNlMUM
HORIZONTAL POSITION••......... CENTERED
DISPLA Y INT
INTENSITy MINIMUM
MAGNIFIER.................•............ Xl
Line Voltage...............•...•........ 115V

NO PLUG-INS

Exceptions elf any) are noted In the waverorrr. figure
preceding the Individual schematic.

All voltages measured with reference to chassis
ground.

Voltage readings are considered normal U within
101. of voltage given on schematic.

See Table 8-7 for Measurement Conditions

ov

...

SOUSEc/OIV
SWOIV

ov--- ~-+--4-I-+-...I--4-I-+--+-.....I

SUSECfOIV
SWOIV

Figure 8-5. Gate Amplifier C;rcu.;t Waveform
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See Table 7 (or Measurement Conditions
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Figure 8-9. Horizontol Amplifier Circuit Waveform.
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Figure 8-1 I. Component Identification. Assembly A6
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See Table 8-7 (or Measurement Conditions
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See Table 8-7 for Measurement Conditions

'\

I , I ,, \ I
\ \

OV----

5useC/OIV
10V/OIV

llnlTlI-m

Figu.re 8·17. HV Oscillator Circu.it Waveform



ServiCf:

UIiIIIEC '19V fROM 5
JUNCTION
OIH 'I!iV

P/O ..,3 HDAIZ AMPl 80

fROM
MI. R2

I

·,oov
I

l~fGC: ~ ll90ZJ·---------l ~\~[--l
-15V

U I I
-12.6'1 Ir l (951)~ ~~

'looV : 1951 I cw 1153

PAnERN ~ CI( .. ~K:LIGN
'11 L3 R~
,--{'"_ !10K lOt I~ t ll1l1O

-lUll

I

I

r
P/O A" CALIS GATE' HV CONT SO

o
: I

UNBtANKING SIGNAL
FROM JUNCTION
AI, 1124'CII 10

1'""'11'

'--.I
I

'"
0

"' I '21I C1 C2 I

I "00 C23

I "00 411111 29M ,
'" C21 "00

",. ""
,. "'"'" EJ. V1~'"' ,

INTENSITY 'II
llMIT

lSI ([O~(6) I

Clll~ tOJ

II
11

-,'"'

I C2 I
I D.22tJF I

L'HvoscT

19l131 F1

~!~- rASHYRECTBD

IC_-f-:=:""""·,,:-:=+-..";
I CI r. OSCILLATOR
If7UF. 105

I

,.,

I
-100'1

'<../

'"'00'

'l§vF'tl
I

'"'"..."

'"'000

'15VF III

,u- v"'
!:...

·9v rr., -2V( 010

" "-R.. I ~
~ lOOK! - -14\1

-' .1.6'1 t lUI
l00v 100

'"!iIlO

'"'OK

·nVF (81

I

-

f
-IOOV

""-
HIGH

NC VOLTAGE
I ~ AOJ

I '" ,~lOOK 'CW-- - .100'1

i P/OAl CALJ8 GATE & CONTBD --- ------------,1
I 1131

tJ I
'l~V - ---T-- '15Vf til I

'JoCII.'0'"

REGULATOR
08-010

I
I ASll C19

15M .0041

'10
o.22UF

'"'"
I
I

l C2 C3

6lOl .20

A9 HY TAIPlEA -
- --

C9

'"'"L2. 3

"
4

Figu~ 8-18.
High Voltage Power Supply

8-17



1

A

(6)

B

(6)

c

(.) (.) (3)

o

(3) (2) (2) (4)

E

(4)

F

1

2 2
(93) (903)

(97)

3
(923)

3
(0) (7)

(928)
(918)

4
(2)

4

5

6

I IIU" IGRID REF IGRID '" GRID "E' GRI~ I
DESIG LOC DUIG LOC OESIG coe O(SIG coe
c, I C4 CR, I C·3 CR14 ,., R' C·,
CR, C·, CR' C·, CRUl ,., R' ,.,
CR, D·' CR' ,., CR16 ,., R' ,.,
CR' C·, CAIO ,., CR17 D·' R' ,.,
CR' D·' CAll ,~ CR18 D·' R, '4
CR, C·, CA12 ,~ CFl19 O~ R' D·'
CR' C·, CR13 ,., CR2D D·' VR' 04

Figure 8·19. Component Identification, Assembly A7
'0

5

6



2

5

3

4

2

3

5

4

Service Model IBITITR

A B C D E F

1 ,;
.,

II ;0 ., ;0 <; ;;; ;0 <;

1;:: ~
.., ..,

§ ~
0 0 0 .. .. .. 1'!!!l !!l !!l !!l !!l !!l !!l !!l !!l !!l

6 6

I 1lE' GIUD "" "''' '" "',. liEf I~"ID ItH IGIIID ." GIIID liE' IGill? I
DESIG co< DUIG coo DUIG c.c O£SIG LDC 1)[$IG LOC DUIO c.c OUtG LOC

C, E" C., E-' 0' E4 ., I E-3 ... 1D.' ." Co, .,. Ic..
co E4 C.. C4 QA 0-' .. E-' ... 04 .,. C4 ." "co 0-' C•• 04 0. 04 •• E.. .,. 04 ." C-6 m E-'
C4 04 c•• C4 00 04 •• E4 'n 0-6 .n ." ."., 0-'co 0" C., C4 02 C-' ., E4 ••• 0-6 .n ." ."., Co,
C. Co, c•• .4 00 C4 •• E-6 ••• 04 .,. .-, .".. .-,
C2 C-3 C.. B4 00 C4 .. E-. .,. C" ." B-' V, E4
co B-3 CAID B-' 0'. B-' .,. 0-' ." Co, ." B4 V, B4
co B-' CRll 0-' on B4 .n E_' ." Co, ." B4 V., E"
COO Co, CA12 C" on .4 .n 0" ." C4 .,. B-' VA> 0-'
C., E4 0' E"

.,
E" .U 0-' .,. C4 .,. B-' V., B-'

CA> E4 0' E4 A> 0-3

Figure 8·20. Component ldentificatum. Auembly A8

8-[8



Model 181TITR Service

5

&1·4,J,1 QI·.
OSI n·1
FI-' Tl
JI,2 WI
U,S

""61.IK

"4.1 UF

'UV 'lllDVIlI tw
'OJ

"""

'"' I'"'"'33.21:

'"432K '15'".OJ
CAS ~ l::

'" ow ,It

~"'"
_ -lllDV

.,,,,

tllU

tllll
'lllDV _

""".,lY

"~, •

'"..,.
CURRENT

LIMITER '1'"
Q' I

"',.,.

·2.V

'"SUV

'1"'"
tl DRIVER

•._'.j'l-fl1_L-__....J.:!!~~....:Q~' + J.._
.IOOV-

"..

..

..

Cl
2100 Uf

19231

(9131

,," "'"
""

"'""

""

- .... LV REeT iD1

·1!J&V TO All 3
"24)

---

- -:::I .n
,)o-----"""=<' ~.....:;UI::.....T"'""_------ .....-----.~

\~_CJ SERIES oO..3Y CURRENT
REGULATOR L1MlTEFl

'",,, Q'to.1V L...-.- _ _ _ _ Q. t1

I 41 UF I

1 eli DRIVER 1121 'I.IV I

i~! "" ~.~ · "-,. -0::". hF;'"':C'l.--l,,~,_-~;;j~'~::: ;:,;, ~ - . 'In,
L ~I :.',.. "n 1f_----------;==:-:-::-:==:-:~:::;_--:t::....J~..=::.~==::::-~-~''''~~--I.--~::>-;;;;- ·,m 2,5
~----r_"""~~f_----.....- .....---~ l!16) ~o~-,CII" liS (9111 (9111 )''''''--1r ~,....T-------------------...---....,

10 lilt I SERIES
1000 REGULATOFl I

~-- "-"--~~

Clln

'"'

..."DRIVER
QIO. ~ ~

III 2IQUF lilt" '1.lV ~ -IOOY I
I lOOK 11.5 .. ", R30 tilt -IOOV AOJ T'4 I

b
... .,K V2. CIII tu2 AMPliFIER 11]1 I

~==~-=-::==~ )_L-=__-<~=:-::-:-===:-::-:-===~~:-:==:-::-:-===:-:::-:-===:-::-:~=~=:-::-=-===D.l:::'~-=Q:"=.:Q~'~2-=-=~':'·:"~:;;;;i...1 LVPS___ m ~ _ _ __ _ .>--m--lllDV2
lltf'~N

c ""
" m ,f--+--

ri iJ- n , 01
WI ~

( )

( )JO " 01 '

~~-• '-' q'''' IEAO

"LOA

IPOWEll' 6
~ mVAC

TO J3 ,
S5 • • ,

TO~N 10 TO PIN 26
,

III ,

ziG"
"'. I,-"- rii ,

" wi 1..
\'15... ,

, IF2 ,
'.OA ,

12 ,.1141~rl'o' , (9sal I"-~

~~ ~
,

20V PI:·",
TOnPlN31 I

000 ~ $'Ii 6~WL AC'"1. ___ :..1 ,..J "'" 1
TO TO

~
~

" 6 lISVAC
TO J3

{III "UVACTO

4"IT"" =:J 1
FILAMENT 1

III "

I, m I

r

,
lEAD

OIl

Figure 8·21.
Low Voltage Power Supply

8-19



o



MANUAL CHANGES

r-- MANUAlIOENTIFICATION-

Model Number: 18lT/TR

Date Printed: May 1976

Part Number: 00181·90915

This 8upplement contains important information forcon1!C1.ing manual errors and for adapting the manual
lo instrumenUi containing improvements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections.

Make all appropriate serial number related changes indicated in the tables below.

k (r So-ri"l f>Nofi~ or Numl'H'r -r- Mil ~ Manual 'hanllel _ r SoonllJ I'....fi. or Numher -r- Milk.. Manusl ('hllnll~

1638A IlS1TAI 1 2112A 1,2.3.4,5

1640A (lBIT) 1

1706A 1l81TA) 1,2

1709A 1181T) 1,2

1919A 1,2.3

2034A (lell\
2035A (l8tTRI 1,2,3,4

... NEW ITEM

ERRATA

Paragraph 5-33 Group B Plug-ins,
Change step b 10'

b. Set INTENSITY CONTROL to 2 o'clock poSition

.& Paragraph 5-44 WRITING RATE [MAXI.
Change frequency In steps d and I from 200 kHlto 40 kHl

Table 6·2,
Change MP35lREAR PANElI. HP and Mfr Pari No to 00181·00225
Delete XFl and XF2
Add XF1A and XF2A. HP Pan No 2110·0470, Qly 2. FUSE HOLDER BOOY EXTR PST. BAYONET, TNO, Mfr Code

75915. Mlr Pan No. 345003·010
Add XFl B and XF2B, HP ParI No 2110-0465. Qty 2. FUSE HOLDER CAP EXTR PST, BAYONET, 20A Mlr Code 75915.

Mlr Part No 345001·020
Add: XF1C and XF2C. HP Part No. 2110-0467. Qly 2. NUT·HEX 1/2·2B THO 0.688 A/F, Mfr Code 75915.

Mfr Parl No. 903-070

NOTE
M.nu.1 ch.nlC~ 'upp~u.... nv.Md .. omn .. n_ry to k~m.nul.t .. cu.....nt .nd~..."' ..~I~ H....ioPtt.P.d,.n:1
.-nrMnd, th.1 you ~odlC1&lly ~llftIl the I.IMI editIOn of thi••upplement. f-,",," CVP'" .... ava,lable from all HP oflkn. Whftt
MquH"nll rep'N quou Ih~ manual1d~(lrlC1&uon,n(onn.uon from your .upplemetlt. Of th~ Il'lOdrI nllmber and pnnl da'" from the
1It1.. pal{" o( th~ manual.
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Model 1811ITR

• CHANGE 5

Page 6-2, Table 6-2. Replaceable Parts,
Change A8 HP and Mlr Part Number to 00181-66523

00181·90915

Page 6-9, Table 6-2 Replaceable Parts,
Change A8 HP and Mfr Part Number to 00181-66523
Change A8C210 HP Part Number 0180-0269, C:FXD ELECT 1UF +50-1 0% 150VOCW, Mfr Code 56289,

Mfr Part Number 3D0105Gl5OBA2-DSM
Add A8Cl" HP and Mfr Part Number 0140-0176, C.FXD MICA 100PF 2'" 300 VDCW, Mfr Code 28480
Add A8C12, HP and Mfr Part Number 0140-0176. C:FXD MICA looPF 2% 300 VDCW. Mfr Code 28480

Page 6-10, Table 6·2 Replaceable Parts,
Change A8R510 HP and Mfr Part Number 0757·0060, R FXD MET FLM 24 3K OHM 1% 112 W. Mft Code

28480
Change A8R8to HP and Mfr Pari Number 0757-0060, R FXO MET FLM 24 3K OHM 1% 112 W, Mfr Cooe

28480
Change A8R9 to HP and Mfr Part Number 0757·0435, R'FXO MET FLM 3920 OHM 1% 1/8 W, Mfr Cooe

28480
Change A8Rl0 to HP and Mlr Part Number 2100-1773, R VARW'N l0000HM 5% TYPE H 1W, Mfr Code

28480
Change A8Rll10 HP and Mfr Pan Number 0757-0767, R FXD MET FLM 43 2KOHM 1'" 1/4 W, Mfr Code

28480
Delete ABA31
Add A8R38, HP and Mfr Part Number 0757-0770, R FXD MET FlM 56 2K OHM 1% 1/4 W, Mfr Code

28480
Add A8R39, HP and Mfr Part Number 0757-0766, R FXO MET FLM 39 2K OHM 1% 1/4 W, Mlr Code

28480
Delele A8Vl and A8V2
Add ABVR4, HP Part Number 1902·0787, DIODE BREAKOOWN.9 OV 5% 500 MW. Mlr Cooe04713, Mft

Part Number 1N937

Page 8-18. FIgure 8-20,
Replace A8 Component identIfication Wllh F'9ure 2 of thiS manual change sheet

Page 8·19, Figure B-21,
Make changes shown In Figure 3 of Ihls manual change sheel
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Model 181T/TR

ERRATA (Cant'd)

00181-90915

Add:XF10 and XF20. HP Pari No 1400-0090. Qly 2. WASHER-FUSEHOlOER .625 00.510. Mfr Code 75915.
Mfr Pari No 901-129

Change' Al R38. HP Part No. 2100·3214. Oly 1. RESISTOR-TAMR lOOK 10% C TOP-ADJ l-TAN. Mlr Code 32997.
Mfr Pari No. 3386P-Y46-104

Change' AIOCR1, HP Part No. 1901-0036. OIOOE-HV RECT lKV 600MA 00-29. Mfr Code 04713. Mfr Pari No.
SR 1358·12.

CHANGE 1

Table 6-2.
Olange MP26 to 00182·67401.
Olange MP29 to 00180-67406. KNOB ASSY:BAR WITH WHITE ARROW.
Olange MPJO (181 T only) to 00181-00219.
Olange MPJO (181TR only) to 00181·00220.

CHANGE 2

The name of Model 181TITR instruments has been changed from OSCILLOSCOPE to DISPLAY.

Table 6·2,
MPJO (18IT): O1ange HP Part No. and Mfr Part No. to 00181·00221.
MPJO (l81TR): Change HP Part No. and Mfr Part No. to 00181-00222.
MP35: Change HP Part No. and Mfr Part No. to 00181-00223.

CHANGE 3

Table 6-2.
Add H15. HP Part No 2190-0018. Oly 2. WASHEA-LK HCLC NO 6 141-IN-IO, Mfr Code 28480.

Mlr Part No 2190-0018
Add H16. HP Part No. 2360·0195, Oty 2. SCREW·MACH 6-32 312-IN-LG PAN-HD-POZI. Mfr Code

28480, Mfr Part No 2360-0195.
Add. H17. HP Part No. 3050·0010. Otv 2. WASHEA-FL MTlC NO.6 .147-IN-IO. Mlr Code

28480. Mlr Part No. 3050·0010.
Change L3. HP and Mfr Pari Nos 1001741-66OOl.
Change MP58. HP and Mlr Part Nos. to 00181·00605.

CHANGE 4

Table 6-2. Replaceable Parts,
Change A7. HP Part No. and Mfr Part No. to 00181·66522.
Add A7C2. HP Part No. 0160·2903, Oly 2. C:FXD CEA .05UF ±20% SOOVOCW. Mfr Code 28480,

Mfr Part No 0160·2903
Add A7C3, HP Part No. 0160·3494, Oty 2. C:FXD ELECT .47UF ±5% 200VOCW, Mfr Code 28480.

Mfr Part No. 0160·3494.
Add. A7C4, HP Pari No. 0160-3494. C:FXO ELECT .47UF ±S% 200VOCW. Mfr Code 28480,

Mlr Part No 0160-3494.
Add A7C5. HP Part No 0160·2903. C:FXD CEA .05UF ±20% SOOVDCW. Mfr Code 28480.

Mfr Part No 0160·2903

Figure 8·21 $chem8uc 5,
Make changes shown In figure 1 of this manual change sheet.
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Model 181TITR 00181-90915
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