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SAFETY SUMMARY

The foliowing general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere In this manual violales safety standards of design, manufacture, and intended use of the
instrument. Hewleti-Packard Company assumes no liabllity for the cusiomer's failure to comply

with these requirements.

GROUND THE INSTRUMENT.

To. minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cabie. The power cable
must either be piugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
Intesnational Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE Iﬂ AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
etectrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and  internal
adiustments must be made by gquaiified maintenance personnel. Do not replace componenis with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before

touching them.

DO NOT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments {(implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shail
be done only by quatified maintenance personnet using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perfarm
any unauthorized modification to the instrument. Retun the instrument 1o a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGERQUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede pctentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

WARNING |

- Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

§5-2-1/76




Model 1417 Table of Contents .
TABLE OF CONTENTS f

e, Section Title Page Section ' Title Page
‘T GENERAL INFORMATION ... ... ... 1-1 V. PERFORMANCE CHECK AND AD-
JUSTMENTS . . 51
1L Introduction ..................... 11 ) -
14, Description ..o 11 5-1, Introduction . .................... 5-1
1-9, Cathode Ray Tube . ... .. ... .. 1-1 5-3. Test Equipment.................. 31
1-11. Warranty ... 1-1 5-5. Performance Check ............ .. 5-1
1-13.  Associated Equipment ........... 1-1 5-8. Preiimiﬁaz‘y Setup ... 5:3“1
1-15. Instrument and Manual [denti- 5-9. Beam Finder. S 5-2
featlon ..o 1.3 5-11. . Focusand Astig . .............. 5-2_ .
1.19. FRQUITes . . oo 1-3 5-13. Trace Align.................... 52
5-14. Calibrator ..................... 52
I INSTALLATION .........oooiioiioi.., 21 B-15. Variable Persistence ........... 52
5-16. Writing Speed, Fast............ 52
Z.Z‘ Introducticn ___________ R 2_1 5‘17. Store Time, Fast Ce s ' 5'3
2.3, Initial Inspection ................ 2-1 5-18. Writing Speed, Standard ...... b3
D6, })reparatign forUse ... ... ... ... 2.1 5-19. Store Time, Standal‘d .......... 5-3
2,9_ Three.{_‘onductor AC Power 5"‘21. Adjustments ..................... 5"'3 L
Cable . .. .. ) 5-24. Preliminary Setup ............. 5—3_
2-11. Instrument Mounting .......... 22 5-25. Low Voltage Power Supply
2-14. Instrument Cooling ............ 2-3 Adjustment .................... 5-3 ‘
217, Claims................c.... 2.3/2-4 5-26.  High Voltage Power Supply o
2-189.  Repacking for Shipment . ... 2-3/9-4 Adjustment ... 93 :
5-27. Intensity Limit Adjust ........... 54. -
IIT OPERATION ... 31 528, Geometry ... 55,
5-29. Calibrator Adjustment . ........ .. 55 .
2L Introduction . ...\ o\ 3.1 5-80.  Pulse Circuit Adjustments........ 55
3-3. Controls and Connectors .. ... - ,
3.5, Trace Align .. ... ............. 9.1 VI REPLACEABLE PARTS ................ 6-1
7. Beam Finder................... 3-1 .
5.9, Focus and Astigmatism . ... .. .. 3.1 6-1. Introduction ....... ............. 6-1
311 Zeaxis Input .......oooiiii .. 3.1 6-3. Ordering Information .......... .. 6-1
3-13. Phug-in Units .................... 31 , e
3-19.  Operating Considerations ... ... .. 3-4 VIl MANUAL CHANGES AND
3-20 Definitions. .................... 3-4 OPTIONS ..o o
3-22. Control Functions. ............. 34 . ) _ oo e
3.30. Operating Procedures .......... 3.5 (R Introduction ..................... .
3-32. Single-shot Operation .., ..., .., 3-6 7-3. Manual Changes....... PR 71
7-5. Special Options ... 70000 73
IV PRINCIPLES OF OPERATION. ......... 4-1 79.  Standard Options ......... ERRR 7-3
4-1 Introduction . .................... 4-1 | .
4-3 Overall Funectional Description ...  4-1 . - .
4-5. Lowwvoltage Power Supply ... .. 4-1 e Vil S%IE{IF&’\(G)/%'II;%S AND TROUBLE-
47 Calibrator .. ... ovoor g1 SHOULIRG v &1
4-9. High-voltage Power Supply .... 4-1 . .
411, Pulse Cirewlt ... ovvvor o 4-2 &1 Introduction ... &1
; 3 A L : 83. Schematics .............. .. .. ... 8-1
4-13. Horizontal Driver Circuit. ... ... 4. . . .
z e o 8-8. Reference Designations ........ .. 81 .
4-156.  Circuit Description............... 4-2 X : o
: - 812, Component Locations .. .......... 5-1
4-16. Low-voltage Power Supply ... .. 4-2 . . .
4.94 Calibrator 43 8-14.  Preventive Maintenance ... .. .., 81
e - ST e e . 8B-17. Filter Maintenance... ... ... ... 81
4-28. High-voltage Supply ......... .. 4.3 : - ; o ;
ing Stovage CRT ... .. P 819 hie:ctrlcal Maintenance, ........ 8-2
4-41. Pulse Circuit.. ... s . . 4-4 s 82’] Repair and Repiacgment """"" 82
4-44. STD and Fast Modes. ... .. .. .. 4-4 i;g én}ﬁ}'t}l{meni pralr """ o 82
4-53. Pulse Circuit: Store Mode ... ... 46 = ” temova and Replace- 8.9
457 Pulse Cirewit: O tone ment. ... ... .o -2
’ " }Zgﬁ?m Conventional 16 829, Fan Removal and Replace-
460, Trace Align...... ......... 17/4-8 - NP AU SRR 82
4-62. Plug-in Kit Fabrication ... ... 4-7/4-8 B-31 E;em;c,czn uctor Replace- 8.9
ment. .. .. -

iti



Table of Contents

List of Illustrati Model 1417
ist of Ilustrations TABLE OF CONTENTS (Cont'd) oce

Section Title Page Section Page

8.33.  Servicing Circuit Boards ......... 8-2 8-45. Final Checks .................. 8-4

836,  Overall Troubleshooting ......... 8-3 8-47.  Detailed Troubleshooting......... 8-4

8-39. Front Panel Controls........... 83 8-48. Low-voltage Supply ............ 84

841. Visual Checks ................. 83 8-55. High-voitage Supply ........... 84

8.43. Waveforms and Voltages....... 8-4 8-60. Pulse Circuit ................... 86
LIST OF ILLUSTRATIONS

Figure Title Page Figure Title Page

1-1. Model 141T Display Section,.......... 10 6-1. Cabinet Parts Exploded View ... ..... 8-10

1-2. Instrument Serial Number ............ 1-3 8- Mechanical Parts, front View ... ... .. 6-11

) 6-3. Mechanical Parts, Rear View. ... ..... 6-12

2-1. Voltage Seietctmn ..................... 21 6-4. Mechanical Parts, Top View . ........ 6-13

2.2, Rear Mounting Procedure ............. 2-2 6-5. Mechanical Parts, Bottom View . ... .. 6-14

T1A., Effectof Changell.................. 7-3

3-1. Model 141T Controls and 7-1. Component Identification Pulse
Connectors ......................... 3-2 Ciremit AD oot 7-5

3-2. Intensity Adjustment ................. 33 792, Pulse Circuit Schematic . .............. 7.5

3-3. Background Hlumination immediately 7.3, Line Voltage Schematic............... 76
after erasing with WRITING SPEED 7-4.  Option 009 Schematic Diagram ....... 76
in FAST and PERSISTENCE to 7-5. Pulse Circuit Schematic ............... 7.7
MAX s 3-5 7-6. Line Voltage Schematic............... 7-8

3-4. Variable Persistence with a Slow . . .

Repetitive Sweep ... .ooveeiinnn... 35 81 Semchnduct@r Terminal Identi-

3-5. Single-shot Trace Bloom caused by fication ........ e prrerenee 83
INTENSITY and/or PERSISTENCE 82.  Component Location, Top View ....... 88
settoohigh......................... 35 8-3. Component Location, Bottom

3-6. Single—shot Dispiay with INTEN- . V:ew ........... RREERRE LA &9
SITY and PERSISTENCE set the 84.  Component Location, Front
same as figure 3-5 and Increased View........... SEREERRRTEE [RITREREE 8—1?
AmpHtude . ..o 35 8-5. Comgonent Locatxon,‘Rear View ..... 812

3.7, Fade Positive after 2 to 4 minutes 8-6. Plug-l_n Jack Connect-lc-)ns R RREREEREE 8-13
inSTPmode...........ccoovviin.. 36 87. Auxiliary A and Auxiliary B Wiring

38.  Single-shot 20 usec/div display........ 36 Diagram........oooo 8-13

9.9 Same Display as Figure 3-8 after 8-8. Component Identification, Power
three minutes in STD mode ......... 3.6 Supply AZ . ... 8-14

3-10. Small Bright Spots caused by Minute 8-9. Component Identification, Diode ‘
Imprefections in Storage Mesh ...... 46 Assy Al .. ......... e 8-15

4-1, Model 141T Block Diagram ........... 4-1 &8.10. Low Voltage Sehematlf: .............. 8-15

4.9, Regulated Power Supply Block 811, Component [dentification, Power
Digagram . ...t 4-2 Supply AZ . ... St e 816

4-3, High-voltage Power Supply Block B-12. Component Identification, Horizontal
Diagram ...................... 4-3 Driver Aﬁ ........... EEERREEEREEREEE 8"17

4-4. Pulse Circuit Block Diagram .......... 4-5 8-13.  High Voltage Sch_emat}c ............. §-17

4.5, Erase Functional Waveform........... 4-6 8-14.  Component Identification, Pulse

5-1A, Spectmm Analyzer Intensity Cirenit A ... 8-18
Limit adjust .. overre e 54 815. Waveforms .......... S §-19

5.1 Adjustment Location............... 5.7/5.8 816. Pulse Circuit Schematics ............. 8-19

v



List of Hlustrations

Model 1417 List of Tables
, LIST OF TABLES
- Table Title Page Table Title Page
1-1. Specifications............... oo 1-2 6-2. Replaceable Parts ................... 62
1-2. Reference Designators and Abbre- 6-3. List of Manufacturer’s Codes.......... 6-9
VIablomS. . e 1-3
1-3. Plug-ins for Model 141T Display
Section .. ... 14 7-1. Manual Changes ............. .. .. .. 7-1
) 7-2. Option 009, Repiaceable Parts......... 7-4
4-1. Current Capability ............. ... 4.7/4-8
5-1, Recommended Test Equipment..... ... 51 8.1. Troubleshooting High-voliage
Performance Check Record .. ... ... .. 5-4a Supply, No Voltage ................. 85
5.2, Low Voltage Power Supply Adjust- 8.2. Troubleshooting High-voltage
MeNt. .. 5-4 Supply, [ncorrect Voltage ........... 85
8-3. Schematic Diagram Notes............. 87
6-1, Abbreviations for Replaceable
Parts Lists .. ......... ..ot 6-1



General Information Model 1417

141T-R-14

Figure 1-1. Model 141T Display Section



Mode] 1417

General Information

SECTION

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and service in-
formation for the Hewlett-Packard Model 141T Dis-
play Section (figure 1-1). The manual is divided into
eight sections, each covering a specific topic or as-
pect of the instrument. All schematics are located
at the rear of the manual and can be unfolded and
used for reference while reading any part of the
manual.

1-3. This section contains a description of the Model
141T. The instrument specifications arve listed in
table 1-1. Table 1-2 lists and describes the abbre-
viations used in this manual except Section VI. The
parts list is a computer printout and uses compuier-
supplied abbreviations. Table 1-3 contains a list of
current plug-ins available for use with the Model
141T.

1:4. DESCRIPTION.

-"1-5. The Model 141T is designed for use as a display

section for the HP Model 141T/8550-series plug-in
spectrum analvzer and as an oscilloscope when used
with HP Model 1400-series plug-ins. The instrument
has variable persistence {duration of trace afterglow)
and storage of CRT displays. Persistence is variable
from 0.2 second to more than 60 seconds. A display
can be stored (at reduced intensity) for more than 2
hours or displayed at normal intensity for up to 1 min-
ute. Stored displays can be erased in 350 milliseconds.

1-6. Variable persistence is especially useful for
viewing slow-sweep signals. The persistence of the
signals from electrocardiograms or other bio-chemical
phenomena can be adjusted to provide a complete
trace, yvet to fade fast enough to prevent interference
with the next trace.. Display persistence of swept
frequency and time domain reflectometry measure-
ment readouts can be adjusted to eliminate flicker and
still provide high resolution.

1-7. The storage feature of the instrument can be
used to store single-shot waveforms and to later view
or photograph the phenomena. Comparison of wave-
forms can be accomplished by storing several displays
“separately and then viewing them simultanecusly.

1-8. The instrument accepts all HP Model 1400-
series plug-in units. Amplifiers with bandwidths to

20 MHz and sensitivities to 100 microvolts per divi-
sion are available as well as time domain reflec-
tometry and swept frequency indicator units.

1-9. CATHODE RAY TUBE.

1-10. The Model 141T uses a post-accelerator CRT
with a non-glare rectangular faceplate. An internal
graticule is located on the same plane as the display
to eliminate parallax errors. The tube has a 9-kV
accelerating potential, and 8 vertical by 10 horizontal
divisions. A type P31 phosphor is used in the standard

CRT.

The warranty may be void for instruments
having a mutilated serial number tag.

1-11. WARRANTY.

1-12. The instrument (except the CRT) is certified
and warranted as stated on the insgide front cover of
this manual. The CRT is covered by a separate
warranty. The CRT warranty and a warranty claim
form are located at the rear of this manual. Should
the CRT fail within the time specifted on the CRT
warranty page, complete the warranty claim form
and return it with the defective CRT. The procedure
for returning a defective CRT is described on the
CRT warranty page.

1-13. ASSOCIATED EQUIPMENT.

1-14. Plug-ins available for use with the instrument
are listed in table 1-3 and in the Hewlett-Packard
Instrumentation Catalog. The instrument is normally
operated with an IF section plug-n in the lower
compartment and an RF section plug-in in the upper
compartment. The instrument can also be used as
an oscilloscope with a vertical plug-in in the lower
compartment and a time-base plug-in in the upper
compartment. Both plug-in compartments are the
same size, and the plug-in instruments may be inter-
changed for any special application. The divider
shield that separates the two compartments can be
removed and one double sized plug-in installed. Blank
plug-in kits, both single and double sized, are avail-
able for fabrication of special circuits. See table 4-1
for power supply current imitations.

1-1
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Table 1-1. Specifications

PLUG-INS

Accepts Model 85650-series IF and RF Section spec-
trum analyzer plug-ins without the use of a center
divider shield.

Also, accepts all HP Model 1400-series plug-ins. All
plug-ins operate directly into the horizontal and
vertical deflection plates. Center shield may be
removed to provide double-sized compartment for
use with a single, dual axis Model 1400-series unit.

CATHODE-RAY TUBE

Type:
Post-accelerator storage tube; 9000V accelerating
potential; aluminized P31 phosphor; etched safety
glass face plate.

Graticule:
8 x 10 divisions (approx. 7.1 x 8.9 ¢m) parallax.
free internal graticule. Subdivisions of 0.2 div per
major division on major horizontal and vertical
axes.

Intensity Modulation:
AC coupled, #20 volt pulse will blank trace of
normal intensity; input terminals on rear panel.

PERSISTENCE

Conventional:
Natural persistence of P31 phosphor (about 40
usec).

Variable:
STANDARD Writing Speed Mode: Continuously
variable from less than 0.2 second to more than
one minute,

ERASE

Manual or optional remote (see Section VII
options): Erasure takes approximately 350 msec;
scope ready to record immediately after erasure.

WRITING SPEED PHOTOGRAPHIC

Conventional operation (using a HP Model 187A
camera with /1.9 lens and Polaroid® 3000 speed-
film); 100 div/usec.

WRITING SPEED

Storage:
Standard Mode: greater than 20 div/ms.
Fast Mode: greater than 1 div/usec.

STORAGE TIME

Standard Writing Speed: more than two hours at
reduced brightness (typically four hours). Traces
may be viewed at maximum brightness for more
than one minute.

Fast Writing Speed: traces may be stored at reduced
brightness for more than 15 minutes (typically 30
minutes) or stored at maximum brightness for
more than 15 seconds.

Brightness:
100 foot-lamberts in standard mode.

CALIBRATOR

Type:
Linefrequency rectangular signal, approximately
(.5 usec rise time.

Voltage:
Two outputs: 1 volt and 10 volts peak-to-peak
+1% from 15°C to 35°C, 3% from 0°C to 55°C.

BEAM FINDER

Pressing BEAM FINDER pushbutton brings trace
on screen regardless of setting of horizontal, or
vertical position controls.

GENERAL

Power Requirements:
100, 120, 220 or 240 volts (+5 to —10%), 48 to
66 Hz (Option H16 48 to 440 Hz), normally less
than 285 watts (varies with plug-in units).

Dimensions:

NITE R — T
DMENSIONS N NCHES AND ERIL LIME TERS] I_-.-_————-——-—-J ..

GANEA RACH REIBAT SNCLGDING FILLER STRE =T bl
FOR CAGLMET HEIGRT {INGLDING FEEYT ADD ' i
18) FG [14 RACK WEIGHT §

|
|
|
\HE)RERR aRRON RECESS | !
f

tGiaa3t "';
REAR
Weight:

Net, 40 1bs (18 kg) (without plug-ins). Shipping,
51 Ibs. (23 kg).

1-2
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-~ 1-15. INSTRUMENT AND MANUAL IDEN-

IIFICATION.

1-16. This manual applies directly to Model 141T
instruments with a serial prefix number as listed
on the manual title page. The serial prefix number
is the first group of digits in the instrument serial
number (figure 1-2). The insirument serial number is
on a tag located on the rear panel.

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

) iLO. 00C0 A ooo
N e Y T

COGMPLETE SERIAL NUMBER
TOOO~A 28

Figure 1-2. Instrument Serial Number

General Information

1-17. Check the serial prefix number of the instru-
ment. If the 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.

1-18. Errors in the manual are listed under errata
on an enclosed MANUAL CHANGES sheet (if any).

1-19. INQUIRIES.

1-20. Refer any guestions regarding the manual, the
change sheet, or the instrument to the nearest HP
Sales/Service Office. Always identify the instrument
by model number, complete name, and complete
serial number in all correspondence. Refer to the
inside rear cover of this manual for a world-wide
listing of HP? Sales/Service Offices.

Table 1-2. Reference Designators and Abbreviations

REFERENCE DESIGNATORS
A = assembly £ = misc. electrical part P = plug U = integrated circuit
AT = attenustor, F = fuse P = power supply {unrepairable)
8 . resatstweftermmat:on zL = 'i:lt;r Q = yransistor v = vacuum tube, neon
B I o fen W ferdners R - reistor VR - ool shotocell et
= " r
c = capacitor K = relay RT = thermistor {diode)
cP = coupling L = inductor 5 = switch w = cable
CR = dinde LS = speaker T = transformer X = socket
DL = delay line M = meter T8 = terminal board Y = crystal
Ds = device signaling {lamp)} MP = mpechanieal part TF = test point z = network
ABBREVIATIONS
A = ampere(s) FET = figld-affect n = nano (1077) ofi = radio frequency
ampl = graplifier(s) transistor{s} no = normally closed interference
agsy = asserr.‘btv no. = normally open rms = TOOL mean square
ampltd = amplitude G . (109) npn = negative-positive- ey = raverse working
= giga negative voltage
gd = hoard{s} gnd = ground{ed) ns = nanosecond
1+ = bandpass SCH = silicon controled
_ H = henry{ies) = ni ~13 rectifier
€ = canti (107} hr = hourls) Pe - ";?,?ti,fﬁm’m) sec = second{s)
[+ = carbon HP = Hewlett-Packard p gircuit(s) sta = standard
cow = counterclockwise Hz = hertz
coax. = coaxial pk - pea?;_ : sy = trimmer
coef = coefficient if. = intermediate freq. PP - pg:E:;:g»negatlve»
com = commoen intl = internal pl/o - part‘ of u = micro {10’6}
CRT = cathoderay tube 3 p-p = peak-to~ eak Wses = microsecond
ew = clockwise K = kiio {107} prgm - grogramp
gl prv = peak inverse v = voits
d = daci {10 7} th = pound{s) P var = yariable
B = decibel Ipf = fow-pass filtar{s) s - :?::iig’l‘ d
- w/f = with
. ext = axternal m = milli (102) pwv = peak working w/o = without
E M = mega (10"} voltage wiv = working inverse
- ¥ = farad(s} ms = miliisecond rf = radio frequency voltage
3/70
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Tabie 1-3. Plug-ins for Mode! 1417 Display Section

Model 1417

FUNCTION HP MODEL CAPABILITIES
NUMBER
! = ® ! o k] >
Sle|sE|s |8 - &2 185 5 g
mj=lo @ - (k- ol OIS | 28 - 8
& [N ATl o g N N T "g = | @ 2 =
TIEIBE|S |2 1> |sslo @28 |nl8n |22
zl8izola L jx a2z T €<+ |2EF |6
VERTICAL 1402A X X X X
PLUG-INS 1430C X X
TIME BASE 1421A X X X X x| x X
PLUG-INS
Fixed or variable scan spectrum analysis.
8552A Spectrum analyzer 1F section, 50 Hz bandwidth,
SPECTRUM 85528 Spectrum anatyzer tF section, 10 Hz bandwidth,
ANALYZER 86538 Spectrum analyzer RF section, 1 kHz to 110 MHz,
PLUG-INS 85548 Spectrum analyzer RF section, 100 kiiz to 1250 MHz.
. 8555A Spectrum analyzer RF section, 10 MHz to 40 GHz.
3556A Spectrum analyzer LF section, 20 Hz to 300 kHz.

*Time Domain Reflectometry.

1-4
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Installation

SECTION H

INSTALLATION

2-1. INTRODUCTION.

2-2. 'This section contains instructions for performing
an initial inspection of the Model 141T. Installation
procedures and precautions are presented in step-by-
step order. The procedures for making a claim for
warranty repairs and for repacking the instrument
for shipment are also described in this section.

2-3. _INITIAL INSPECTION.

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 section. Refain 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 per-
formance check will determine whether or not the
instrument is operating within the specifications listed
in table I-1. Initial performance and accuracy of the
instrument are certified as stated on the inside front
cover of this manual. If the instrument does not
operate as specified, vefer to the claims paragraph
in this section.

2-6. PREPARATION FOR USE.

2.7. The instrument requires a power source of 100-,
120-, 220-, or 240-volt +5 - 10%, single phase, 48 to
440 Hez, that can deliver approximately 400 volt-
amperes. A removable jumper board in power module
A7, provides selection of the line voltage to be used
(figure 2.1).

Operating voltage is shown in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using caution to
select correct fuse value,

1417-R-17

Figure 2-1. Voltage Selection

2-1



Installation

Before placing the Model 141T in op-
eration, ensure that the operating vcit-
age indicated in the power module
window (figure 2-1) agrees with the
line voltage being used.

To avoid damaging CRT perform In-
tensity adjustment (figure 3-2).

2-8. When operating the Mode}l 141T from a 100V
or 125V source, replace line fuse with a 4A slow-
blow fuse. When operating from a 220V or 240V
source, replace line fuse with a ZA slow-blow fuse.

2-9. THREE-CONDUCTOR AC POWER CABLE.

2-10. For the protection of operating personnel
Hewlett-Packard Company recommends that the in-
strument panel and cabinet be grounded. This in-
strument is equipped with a three-conductor, ac power
cable that, when connected to an appropriate re-
ceptacle, grounds the instrument through the offset
pin. The power jack and mating plug of the power
cord meet International Electrotechnical Commission
(IEC) safety standards.

2-11. INSTRUMENT MOUNTING.

2.12. The instrument is shipped from the factory as
a bench instrument with the tilt stand, feet, and

Model 1417

plastic trim in place. Four supports are mounted on
the rear panel of the instrument for operation in a
vertical position. Top, left side, and bottom panel
covers can be removed, giving access to components
and adjustments. Allow sufficient space around
the cabinet for air circulation.

2-13. A kit for converting the modular cabinet
to a rack mount is included. Instructions for making
the conversion are given below (figure 2-2).

a. Detach tilt stand by pressing away from front
feet A,

b. Remove plastic feet by pressing metal button
and sliding each foot free.

¢. Using thin-bladed tool, remove aluminum trim
strips. These strips have adhesive backing, and are
located on sides behind front handles.

d. Attach rack mounting flange, using screws
provided in kit, in each space where trim strip was
removed. Position large notch of flange at instru-
ment bottom.

e. Rack-mounting kit contains filler strips that
should be used as spacers between Model 141T and
other equipment mounted in same rack.

TILT STAND

FILLER STRIP

BOTTOM PANEL

RACK MOUNTING
FLANGE

&
TRIM STRIP E
(ADHESIVE anc(% &

FOOT RELEASE
8UTTON

A
'
|
4
f PLASTIC
! FOOT
LA

OG- B-i8

Figure 2-2. Rack Mounting Procedure
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_ 2-14. INSTRUMENT COOLING.

/2-15. Foreced-air cooling is used to maintain the re-
quired operating temperatures within the instrument.
The air intake and filter are located on the rear of
the instrument. Warm air is exhausted through the
side-panel perforations. Allow at least 3 inches of
clearance around the top, rear, and both sides of the
instrument for cooling.

2-16. The cooling fan does not require lubrication,
but the filter should be cleaned often enough to en-
sure sufficient air flow. A thermal switch is mounted
on the fan to protect against over-heating.

2-17. CLAIMS,

2-18. The warranty statement applicable to this
instrument is printed ingside the front cover of this
manual. Refer to the rear of this manual for the
CRT warranty statement. If physical damage is found

Installation

or if operation is not as specified when the instru-
ment is received, notify the carrier and nearest HP
Sales/Service Office immediately (refer to the list
in hack of this manual for addresses). The HP Sales/
Service Office will arrange for repair or replacement
without waiting for settlement of the claim with the
carrier.

2-19. REPACKING FOR SHIPMENT.

2-20. If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair,
attach a tag showing owner (with address), complete
instrument serial number, and a description of the
service required.

2.21. Use the original shipping carton and packing
material. If the original packing material is not
available, the Hewlett-Packard Sales/Service Office
will provide information and recommendations on
materials to be used.

2-3/2-4



Model 141T

Operation

SECTION il
OPERATION

3-1. INTRODUCTION.

3-2. This section contains front panel control infor-
mation and considerations for operating the instru-
ment. Controls for operation of power supplies and
cathode-ray tube are located on the instrument front
panel. All other controls are located on the plug-in
units. The instrument includes high and low-voltage
power supplies, a calibrator circuit, a CRT, and a
pulse circuit for variable persistence and storage
aperation.

3-3. CONTROLS AND CONNECTORS.

3-4. Figure 3-1 identifies the front panel controls
and gives a brief functional description of each. The
following paragraphs provide detailed descriptions
of controls with multiple or complex functions.

3-5. TRACE ALIGN.

3-6. The TRACE ALIGN adjustment compensates
for external magnetic fields that affect alignment
of the horizontal trace with the graticule. The align-
ment should be checked when the instrumentis moved
to a new lecation and adjustment made when nec-
essary.

3-7. BEAM FINDER.

3-8. A high dc input signal may drive the trace off
the CRT screen. When the BEAM FINDER push-
button is pressed, the trace will be returned to the
screen regardless of the setting of horizontal or verti-
cal POSITION controls, If pressing the BEAM
FINDER pushbutton does not return a beam to the
viewing area press and hold the BEAM FINDER
and gradually adjust the INTENSITY contrel until
a visible traceis obtained and release BEAM FINDER.
When used with 8550-series frequency domain plug-
ins, the BEAM FINDER has no function.

3-9. FOCUS AND ASTIGMATISM.

3-10. These controls provide uniform focus of the
trace over the entire CRT screen. Adjustment is made
in the STD WRITING SPEED with a low intensity
spot on the CRT screen. FOCUS and ASTIG are
adjusted for a round, sharply focused spot.

1. Z-AXiS INPUT.

3-12. The Z-AXIS INPUT jack and selector switch
are on the rear panel of the instrument (figure 6-3).

To externally modulate the trace intensity, set the
switch to EXT, and connect the modulation signal to
the terminals. The amplitude of the pulse required
te blank the trace depends on the front panel IN-
TENSITY centrol setting, and is approximatsly 20
volts positive for normal intensity settings. When not
using external modulation, set the switch to INT.

3-13. PLUG-IN UNITS.

3-14. Awvailable plug-ins for the Model 141T are
lsted in table 1-2. This instrument is normally
operated with an RF section plug-in in the upper
compartment and IF section piug-in in the lower
compartment. The Operating and Service Manuals
for the plug-in units contain detailed information
for installing plug-ins.

3-15. Arrangement of plug-ins can be selected to
suit special applications. For example, a vertical
amplifier and time base plug-in can be reversed so
that sweep is vertical and signal deflection is hori-
zontal. A vertical plug-in can be used in each com-
partment to take X-Y measurements.

3-16. Double-sized plug-ins, such as the Model 1415A
and Model 1416A, can be inserted into the instru-
ment after removal of the divider shield between
lower and upper compartments. Blank plug-ins, both
single and double size, are available for customer
fabrication of specialized vertical amplifier and time
base plug-ins. Refer to table 4-1 for power supply
current limitations.

NOTE

For proper operation, the divider
shield must be in place when using
standard size plug-ins (does nof apply to
spectrum analyzer plug-ins).

3-17. The Model 141T also accepts Model 1400-
series plug-ins for standard oscilloscope use. When
standard 1400-series oscilloscope plug-ins are used,
plug-in shield (HP Part No. 00140-0601) must also
be used. Order the shield from the nearest HP Sales/

Service Office.

Do not operate instrument above 45°C,
when using real time plug-ins.

3-1
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4 56 7889 10 1112 13

TRACE ALIGN: Adjustment to set trace par-
allel to horizontal graticule lines.

ASTIG: Adjustment to set roundness of CRT
beam.

LINE: ON position connects ac power to
oscilloscope and lights indicator.

STORE: Retains displayed signal at reduced
infensity for viewing at a later time.

TIME: Control for setting storage time length.

FAST: Operates CRT at maximum writing
speed with variable persistence.

PERSISTENCE: Controls endurance time of
displayed signal.

190

11,

12.

13.

14.

STD: Operates CRT at normal writing speed
with variable persistence.

ERASE: Removes stored or written displays.

INTENSITY: Control for setting intensity of
CRT display.

CONYV: Selects operation as standard os-
cilloscope.

FOCUS: Control for focusing beam on CRT.

BEAM FINDER: Returns beam to CRT screen
regardless of deflection potentials when used
with 1400-series time-domain plug-ins. When
used with 8550-series frequency-domain plug-
ins, the BEAM FINDER pushbutton has no
function.

CAL: 1-volt and 10-volt p-p, calibrated square
wave outputs.

1417T-R-10

3-2

Figure 3-1. Mode] 141T Controls and Connectors
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i

VARIABLE PERSISTENCE MODE CONVENTIONAL
Press STD pushbutton. 1.  Press STD pushbutton.
Rotate PERSISTENCE control fully ccw. 2. Rotate PERSISTENCE control fully cecw.
Adjust INTENSITY to less than that intensity 3. Adjust INTENSITY to less than that intensity
which just eliminates trace blooming. which eliminates trace blooming.

4, Press CONV pushbutton. Do not increase
INTENSITY.

Trace blooming (figure 3-5) in-
dicates excessive INTENSITY
that can damage the CRT.
Blooming does not occur in the
CONV mode. Do not increase
intensity when in CONV mode.
Always repeat above proce-
dure each time sweep speed or in-
put signals change.

141T-R-11

Figure 3-2. Intensity Adjustment

3-3
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3-18. Slight differences in CRT sensitivities, may
require readjusting the sensitivity calibration of plug-
ins installed in the instrument for the first time,
or when moved from one display section mainframe
to another. Refer to the Operating and Service Manual
of the plug-in for the required adjustment procedure.

3-19. OPERATING CONSIDERATIONS.

3-20. DEFINITIONS.

3.21. The definition of some words and phrases
used in this manual may vary slightiy from commeon
usage. The definitions of these words and phrases
are as follows:

a. Write. To transform an input signal into a
visible display on the CRT screen.

b. Persistence. The length of time a single
sweep-written display remains visible on the CRT
screen (intensity and sweep time constant).

c. Store. To retain, at reduced intensity, a dis-
play which has been written on the CRT.

d. Erase. To remove all displays and blooms
that have been stored or written with persistence on
the CRT.

e. Intensity. The brightness of a display as it
is written on the CRT screen {persistence and sweep
time constant).

f Bloom. A visible, non-symmetricalexpansion
of a display written on the CRT screen, figure 3-5.

g. Fade positive. Appears as random green
aveas on a dark background in MAX PERSISTENCE
mode, figure 3-7.

h. Background illumination. A green cloud of
illumination visible on the CRT screen, figure 3-3.

i. Sweep time. The time (in seconds, milli-
seconds, or micreseconds) required for the beam to
move horizontally one unit of distance (division) a-
cross the CRT screen, when writing a display.

j. Fadenegative. A conditioninwhich aportion
of the trace or screen begins to dim.

k. Burn. A burn is permanent damage to the
CRT phosphor or mesh resulting from excessive in-
tensity being maintained for too long a period. Phos-
phor burns appesar as a discolored area on the CRT
screen. Mesh burns appear as spots or traces that
are darker than the background illumination in the
MAX PERSISTENCE, FAST WRITING SPEED
modes.

3-4
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3-22. CONTROL FUNCTIONS.

Fxeessive intensity may damage the CRT
storagemesh. The INTENSITY setting for
any sweep speed should be less than that
intensity which just eliminates any trace
blooming with minimum PERSISTENCE
setting.

3.23. Persistence and intensity determine the dura-
tion of display afterglow. Always set PERSISTENCE
and INTENSITY as shown in figure 3-2. The PER-
SISTENCE control sets the rate that a display is
erased; INTENSITY sets the brightness of the trace
as it is written. With a given PERSISTENCE setting,
the actual duration of trace afterglow may be in-
creased by increasing the INTENSITY. The PER-
SISTENCE control sets the rate of erasing a written
display. The brighter a trace the more time required
to erase the display. Conversely, a display of low
intensity will erase more rapidly. The same principle
applies to a stored display of high and low intensity.

3-24, Pressing STORE pushbutton permits a written
display to be stored at reduced intensity in the os-
cilloscope for comparison, measurement, or photog-
raphy at a later time. Selection of the STORE con-
figuration disconnects STD, FAST, ERASE, INTEN-
SITY, PERSISTENCE, and CONV functions.

3-25. The TIME control varies the length of time a
display is stored. The time ranges from 15 seconds,
minimum TIME control setting when writing in FAST
speed and transferring to STORE; to over 2 hours,
maximum TIME control setting when writing STD
speed and transferring to STORE. Light output is in-
versely proportional to storage time.

3.96. When the STD WRITING SPEED is used,
pressing ERASE pushbutton establishes the CRT in
a condition for variable persistence display of a
signal that later can be stored. Use the minimum
INTENSITY and maximum PERSISTENCE required
to obtain the desived display. The STD and FAST
writing speeds are the only configurations that a
variable persistence display can be written.

3-27. When FAST WRITING SPEED is used, press-
ing ERASE primes the CRT storage surface to allow
faster writing on the storage surface. The display
however, has reduced contrast and fades positive
more rapidly. Contrast and storage time are also
reduced.

3-98. Pressing ERASE pushbutton removes stored
or written displays from the CRT in either FAST
or STD modes. A display that has been stored or
written at a high level of INTENSITY may remain
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_ visible after ERASE pushbutton has been released.
“It may be necessary to press and release ERASE

/pushbutton meore than once to complete erasure of
high intensity displays.

3-29. Selection of CONV operating mode, disables
the variable persistence and storage functions and
the instrument operates as a conventional, general
purpese, oscilloscope. Always adjust INTENSITY in
STD mode with minimum PERSISTENCE so the dis-
play does not bloom, then switch to CONV. The
PERSISTENCE control does not function in CONV
mode.

3-30. OPERATING PROCEDURES.
NOTE
After applying power, allow instrument

15 minutes warm up before attempting to
make measurements.

Operation

3-31. These operating procedures will familiarize
the operator with instrument controls and aid in ob-
taining desired CRT display.

a. To improve persistence uniformity in 8TD
mode adjust A5R45, STD collimator adjust. This will
reduce size of useable display area.

L. For variable persistence operation, use mini-
mum INTENSITY and maximum PERSISTENCE
compatible with desired display (figure 3-4).

e. Use WRITING SPEED in FAST mode only
for fast sweep time, singleshot displays, or to im-
prove uniformity of trace intensity. FAST WRITING
SPEED mode causes more rapid positive fading on
CRT and reduced persistence or storage time.

d. To store a display, press STD pushbutton and
adjust INTENSITY and PERSISTENCE for desired
display and press STORE.

Figure 3-3. Background iHlumination immediately
after erasing with WRITING SPEED in FAST and
PERSISTENCE to MAX

Figure 3-5. Single-shot trace bloom caused by IN-
TENSITY and/or PERSISTENCE set too high

Figure 3-6. Single-shot display with INTENSITY
and PERSISTENCE set the same as figure 3-5 and
increased amplitude 141 T-B12

Figure 3-4. Variablepersistence with a slow, repeti-
tive sweep

3-8
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Figure 3-7. Fade positive after 2 to 4 minutes In
STD mode.

Figure 3-9. Same display as figure 3-8 after three
minutes in STD mode

Figure 3-8. Single-shot 20 usec/div display

Figure3-10. Small bright spots caused by minute
imperfections in storage mesh

141T-R-13

e. To view a stored display, adjust TIME con-
trol until stored display has desired brightness.

f. To store more than one display, press STD
pushbutton, set PERSISTENCE fully cw and INTEN-
SITY as required; allow first display to be written
on CRT. Set INTENSITY fully ccw, and connect
second signal to be stored. Reset vertical POSITION
if second display is not to be superimposed on first.
Slowly rotate INTENSITY clockwise until second
display appears. Press STORE pushbutton and both
displays will be stored.

g. A display stored when instrument power is

turned off will remain stored for several days. To
observe a stored display, press STORE, set the verti-

3-6

cal position control cew before turning on the instru-
ment. Then adjust the TIME control until the stored
display is visible,

h. To erase stored displays, press STD or FAST
and rotate the PERSISTENCE control fully ccw, or
press ERASE for approximately one second, then
release. (First method is not effective when WRITING
SPEED is set to FAST),

3-32. SINGLE-SHOT OPERATICN.

3-33. To write with persistence or store a single-
shot phenomena, trial setting of INTENSITY is the
best approach. The amplitude of the phenomena and
the sweep-time required to display it will affect the
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persistence. For example, with maximum PER-

"\ SISTENCE and some settings of INTENSITY, a single-

/ shot straight-line irace may bloom as shown in figure
3.5, while a single-shot signal with amplitude varia-
tions of several divisions may not cause blooming
{figure 3-6). To determine the best INTENSITY set-
ting, connect a signal which approximates the sweep
time and amplitude of the single-shot signal to be
written. Set PERSISTENCE fully cw and trigger a
single sweep of the test signal. Set the INTENSITY
as far cw as possible without causing blooming. Re-
peat the single sweep signal, erasing the display and
setting the INTENSITY after each trace until the
desired display is obiained. This setup should give
maximum persistence to the single-shot display. After
the single-shot signal has been written, the display
may be retained by pressing STORE and setting the
TIME control to MAX.

3-34. Single-shot signals which require a beam speed
faster than 50 microseconds per division can be

Operation

written with more brightness by setting the WRITING
SPEED to FAST. The screen will be uneventy illumi-
nated after erasing when WRITING SPEED is in
FAST, however, the INTENSITY can be set high
enough to make the display visible through the
illumination. A display, written with WRITING
SPEED set to FAST, will be obscured by positive
fading more rapidly than a display written with
WRITING SPEED set to STD.

3-35. Single-shot signals which require a beam
speed between 20 and 200 microseconds per divi-
sion may have low brightness at some location on the
screen. Fire a single-shot test signal with INTENSITY
and PERSISTENCE fully ew and WRITING SPEED
in 8TD, and if the center brightness is low, wait for
one to three minutes for the low-brightness area fo
become brighter. Likewise, if the entire display bright-
ness appears below a usable level, or the display is
not visible at all, wait for one to five minutes for the
display to appear {figures 3-8 and 3-9).

377/3-8
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SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4.2. This section contains functional descriptions
keyed to an overall block diagram of the instrument,
and circuit descriptions keyed to simplified block dia-
grams of circuit groups. The schematics are located in
Section VIIIL

4-3, OVERALL FUNCTIONAL DESCRIP-

TION.

4-4. The Model 141T Display Section has five main
circuits {figure 4-1): low-voltage power supply, high-
voltage power supply, calibrator circuit, pulse circuit,
and horizontal driver circuit. The horizontal and
vertical amplifier circuits are in the plug-in units.

4.5, LOW-VOLTAGE POWER SUPPLY.

4-6. The low-voltage power supply operates on 100-,
120-, 220- or 240-volts, single phase, 48-440 Hz. QOut-
.put voltages are —12.6-, —100-, +100- and +248-volis
de. All outputs ave fused and electronically regulated.

Voltages are distributed to the high-veltage power
supply, calibrator, pulse circuits, and horizontal and
vertical plug-ins. The low voltage transformer sup-
plies 6.3 Vac to the main filament of the CRT and to
the calibrator circuit.

4-7. CALIBRATOR.

4-8. The 6.3 Vac is applied to the calibrator circuit
where it is shaped into a square wave (of line fre-
gquency) and applied to two front-panel connectors,
1V and 106V pk-pk. The 1-volt output is also applied to
the vertical and horizontal plug-ins for sensitivity
calibration. Accuracy of the calibrating signalsis +1%.

4-8. HIGH-VOLTAGE POWER SUPPLY.

4-10. A transistorized oscillator and a step-up trans-
former are used to generate negative and positive high
voltages for the CRT. The negative 2360-volt supply is
electronically regulated.

rA——« CALIBRATOR
A 1
|
115/230 S
VOLT Low voLTAce 3 S.3VAC +248 +I00 -100 -12.6 | HORIZONTAL F— )
FRREE POWER SUPPLY UNBLANKING | PLUG-IN e
FereETEReE] b s 0
TIRE] | (emsmrenee) R S B
A PERSISTENCE 5
TRIGGER i P/C
BF::IAOM O\ /O CONNECTION Ll BEAM
FINDER FINDER
FrTTTTTTT
PULSE |
CIRCUIT ——  yERTICAL
- i
Lot PLUG-IN
,f Lo J
OPUSHBUTTON
HIGH VOLTAGE SELECTOR
Z~AXIS POWER SUPPLY
INPUT | 2 '@)'
T F i
i AN
FOCUS O i ; ¥, | TRACE
ASTIGMATISM O O [INTENSITY ALIGH
tgig—- -1

Figure 4-1. Model 141T Block Diagram

4-1
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4-11. PULSE CIRCUIT.

4-12. This circuit generates pulses of variable level
and rate. These pulses and other de voltages from the
eircuit are applied to the storage and persistence ele-
ments in the CRT. The low-voltage power supply pro-
vides all operating power for the pulse circuit.

4-13. HORIZONTAL DRIVER CIRCUIT.

4-14. 'The horizontal driver is an impedance con-
verter circuit. The output from the horizontal ampli-
fier circuit in the plug-in unit is applied to the input of
the horizontal driver circuit, which in turn drives the
horizontal plates of the CRT.

4-15. CIRCUIT DESCRIPTION.

4-16. LOW-VOLTAGE POWER SUPPLY.

4-17. The low-voltage power supply consists of
+100-volt supply, —100-volt supply, +248-volt supply
and —I12.6-volt supply. The +100-volt supply is inde-
pendent .and provides a reference voltage for the
—100-velt supply. The +248-volt and —12.6-volt sup-
plies are dependent on the --100-volt supply for refer-
ence voltages.

4-18. Figure 4-2 is a simplified block diagram of the
regulator used in the low-voltage supply. The series
regulator acts as a variable resistance in the regulated
output. A sensor (or differential amplifier) compares
the output voltage with a reference voltage. The driver
(emitter follower or amplifier) controls the bias on the
series regulator, which effectively controls the series
resistance. Any change in output voltage is fed back to
the series regulator. The change in series resistance
and the resulting voltage drop is opposite to the output
voltage change, maintaining the output voltage at
a constant level. '

REGULATED
UNRE TED
be sz{iﬁisg__’ SERIES oc ouwu:
RECTIFIERS REGULATOR
F
¥
szaﬂﬂ
DRIVER e DIFFERENTIAL
AMPLHFIER
.
B
REFERENCE
VOLTAGE
1417-R-15

Figure 4-2. Regulated Power Supply Block Diagram
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4-18. Figure 8-10 is a schematic diagram of the low
voltage power supply. The primary winding is wired
through a rear panel power module for conversion to
100-, 120-, 220- or 240-Vac operation. Line voltage is
applied to the primary of T1 through an on-off switch,
a fuse and a thermal switch, Pilot lamp D81, lights
when power is applied to T1. Two shunt resistors are
connected to the +248-volt supply to reduce series
regulator power dissipation when high-current plag-
ins are used. Each shunt is wired to a rear panel con-
nector. The internal wiring of the plug-in determines
whether the shunt is in the circuit or not.

4.20. +100-Volt Supply. The ac voltage from the
secondary of T'1 is rectified by A1CR5-A1CRS and par-
tially filtered by C3 and A2ZR17. The resulting de volit-
age is applied through the series regulator Q2, to the
output. Differential amplifier A2Q4/AZQ5, compares
the voltage across AZV1 with a sampie of the output
voltage. Any change in output voltage is applied to the
hase of driver A2Q)3, which controls the bias on regula-
tor Q2. Series regulator Q2, compensates for the
change in cutput voltage by changing resistance and
restores the output level to normal. The +100-volt out-
put is adjusted by A2R1IB and fuse A2F2 provides
overload protection.

4.2]. —100-Volt Supply. Reference voltage for
the —100-volt supply is taken from the output of the
+100-volt supply. The reference voltage across A2R31
is compared with a sample of —100-volt output across
A2R35. The error voltage sensed by differential amplh-
fier A2Q7/A2Q8 is applied through driver A2Q86, and
series regulator Q3. The series regulator brings the
~-100 volt supply back into proper balance with res-
pect to the +100-volt supply. Ac voltage from T1 is
rectified by A1CR9-A1CR12, partially filtered by C4/
C5/A2R27, and the resulting de voltage is applied by
the series regulator Q3, to the —100-volt output. Regu-
lation is obtained as in the +100-volt supply. A2R11C
adjusts the —100-volt output, and fuse A2F3 provides
overload protection.

4-22. +248-Volt Supply. Sensor amplifier AZQ2Z,
in the +248-volt supply senses any variation in the out-
put voltage with respect to —100 volts. The error volt-
age is amplified by driver A2Q1, which applies correc-
tive bias to series regulator Q1. A2R11A adjusts the
+248-volt output and fuse A2F1 provides overload pro-
tection. A2CR4 provides temperature compensation
for A2Q2, and is normally forward-biased.

423, —12.6-Volt Supply. Sensor amplifier A2-
Q11 senses any variation of output voltage with res-
pect to —100 volts and applies the error voltage to
driver amplifier A2Q9. The driver increases signal cur-
rent to the level required to control series regulator
Q4. The —12.6-volt output is adjusted by A2R4TA.
Current limiter A2Q10 is a protective circuit for the
series regulator and is normally biased off. If an over-
load occurs across the —12.6-volt output, the base of
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- AZ2Q10 goes positive by the voltage drop across R11,

!minus the forward voltage drop across A2CR16, turn-

" ing A2Q10 on. The collector of A2QI0 is applied
through A2Q9 {o the base of series regulator Q4, re-
ducing the current flowing through Q4. The current
flows through an external overload which limits the
current reguired to keep A2Q10 on. Additional over-
load protection is provided by fuse, A12F4.

4-24. CALIBRATOR.

4-25. The calibrator circuit (figure 8-10) consists of
three parts: a tunnel diode (square wave generator),
a transistor switch, and a calibration network.

4-26. Input to tunnel diode AZCRI19, is applied
through AZR50. The tunnel diode generates a square
wave at line frequency. Transistor switch A2Q12, is
off during the time of the positive haif-cycie of the
square wave (when the voltage at the base is close to
zero), and the collector voltage is at a level set by
breakdown diode A2ZVR6 and resistor A2ZR47B. When
the negative-going portion of the square wave is ap-
plied to the base of A2Q12, the transistor increases
conduction, effectively shorting the collector to
ground. The cutput of the calibrator becomes zevo, At
the end of the negative input half-cycle (bias of A2Q12
returns to zero) the transistor is turned off, and the
. output returns to its previous value.

/427, Tunnel diode bias current is supplied through
A2R51. The bias current sets an operating level for
the diode which affects the symmetry of the square
wave output. Cal adj A2R47B, is used to set the dec

Theory

voltage at the collector of A2Q12 to —10 volts when
the transistor is off. Breakdown diode A2VRE reduces
the output impedance, and provides the temperature
compensation for the circuit. Voltage divider A2R54/
AZR55, reduces the 10-volt output to 1 velt., Both 10-
and I-volt cutputs are available at the front panel of
the instrument, and the 1-volt output is available to
hoth plug-ins.

4-28. HIGH-VOLTAGE SUPPLY.

4.29. Figure 4-3 is a block diagram of the high-
voltage power supply. The output of a regulated tran-
sistor vscillator is stepped-up in voltage and applied
to a series of high voltage rectifiers. The positive out-
put of the voltage fripler is connected to the post-
accelerator of the CRT. The negative output voltages
are used in the gun assembly of the CRT and its asso-
clated controls. The Z-axis input can be used to apply
intensity modulating signals to the CRT.

430, Figure 8-13 is a schematic diagram of the
high-voltage supply and the CRT. Oscillator A2Q12
operates at a frequency of approximately 32 kHz.
Any change in the output voltage is applied to A2Q15,
which converts the voltage change to a current
change. This current change is applied, by emitter
follower A2Q 14, to the base of the oscillator transistor.
The amplitude of oscillations is changed in such a di-
rection as to oppose the original output veltage
change. High-voltage adjust AZR63 setg the amplitude
of oscillation to produce the correct output voitage.

+RECTIFIER
TRIPLER
A3
HIGH VOLTAGE
TRANSFORMER 4
TRACE
5]
~RECTIFIER - Sa—
A2CR24 ‘—J ( ____J
OSCILLATOR 3= —_—
AZQI3 =)
-RECTIFIER
AZCR23 TS
! INPUT
REGULATOR =
A2Q14/Qi5
MIGH
VOLTAGE
ADJUST

{4i8-¢-2

Figure 4-3. High-Voltage Power Supply Block Diagram
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4-31. Two separate negative supplies are used, one
for the control grid of the CRT, and one to provide the
CRT cathode and focusing voltages. Both supplies use
half-wave rectifiers {A2CR23 and AZ2CR24), The un-
blanking gate from the horizontal plug-in (pin 1, J2}
is applied to the return side of the grid supply, and
changes the negative grid voltage by about +50 voits
to unblank the trace. A positive pulse of about 20 volts
will blank the trace when applied to Z-axis input.
When Z-axis input is not used, 54 is set to INT to re-
ceive chopped blanking from a dual-trace plug-in.

4-32. The veltage tripler circuit provides the 6.6 kV
post-accerlerating voltage applies to the CRT.

4-33. The ASTIG adjustment, R8, adjusts the round-
ness of the spot, and the geometry adjustment, A2-
R72, is used to optimize paitern shape.

4-34. STORAGE CRT.

4-35, Refer to figure 8-13 for the schematic diagram
of the storage CRT, V1. The CRT contains the conven-
tional electron (writing) gun, deflection plates, post-
accelerator, and phosphor screen. In addition, there
are two floodguns, a collimator, a collector mesh, and
a storage mesh, These added elements make possible
the variable persistence and storage functions of the
instrument.

4-36. Flood Guns. Two flood guns are located on
the electron gun, outside of the horizontal deflection
plates. Horizontal drivers, ASQ1 and AG6Q2, prevent
flood gun electrons from flowing through the deflec-
tion plates to the output stage of the plug-in. The guns
operate continuously when the power switch is ON.
An electron cloud, that is emitted by the flood guns,
is accelerated toward the CRT screen by collimator
and collector mesh voltages. These electrons make
stored or persisting display visible. They are also used
to erase stored and persisting displays.

4-37. Collimator. The c¢ollimator is an internal
coating along the tapered portion of the CRT. A posi-
tive voltage applied to the collimator focuses the
flood-gun electrons. The flood-gun electrons are form-
ed into a column perpendicular to, and approximately
equal to the width of the CRT screen.

4-38. Collector Mesh. The collector mesh is be-
tween the flood guns and the storage mesh (closer fo
the storage mesh). [t is alwasy positive with respect to
the storage mesh except in the ERASE mode of opera-
tion; both are then at the same potential. In addition
to accelerating flood gun electrons, the collector mesh
also repels positive ions generated by the flood guns.

4-39. Storage Mesh., The storage mesh is just
behind the CRT screen and is coated with non-
conducting material. [t is statically heid at a slightly
positive potential (approximately +3 volis). When the

4-4
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electron beam from the writing gun strikes the mesh
coating, secondary electrons are emitted. This second-
ary emission creates a pattern of positive potential
identical to the movement of the beam. Flood gun
electrons are accelerated by this positive potential pat-
tern and strike the phosphor screen, creating a visible
display.

4-40. The storage mesh is pulsed with pulses of ap-
proximately 10 microseconds duration. These pulses
erase the positive patiern on the storage mesh by dis-
charging the mesh coating. Time required for this
erasing operation is determined by the pulse repeti-
tion rate. The positive pattern on the mesh may also be
neutralized manually by connecting the collector
and storage meshes {erase). The high positive poten-
tial (approximately +156 volts) allows more uniform
discharging of the surface. When the storage mesh is
disconnected from the collector mesh and returned to
+3 volts, the coated surface is at a uniformly egual
potential of —9 volts. In hoth cases, the screen has no
illumination. The pattern may be lost by the storage
mesh fading positive and allowing the entire screen to
be illuminated. This occurs when poesitive ions from
the flood gun raise the surface potential of the stor-
age mesh in random areas sufficlently to allow flood
gun electrons to strike the screen.

4-41. PULSE CIRCUIT.

4-42. Figure 4-4 is a simplified block diagram of the
pulse circuit. The pulse circuit supplies pulses of var-
iahle repetition rate to control the operation of the
CRT. The pulse imer generates a pulse which friggers
the monostable multivibrator. The two outputs of the
monostable multivibrator are applied to the flood gun
driver and output pulser. The flood gun driver applies
pulses to the accelerator of the CRT to control stor-
age fime of the display.

4-43. The output pulser applies a positive voltage to
the storage mesh of the CRT. The erase timer provides
a signal to the monostable multivibrator and output
pulser to generate an erase pulse and also triggers the
blanking circuit. The blanking circuit energizes arelay
in the high voltage supply which applies a blanking
voltage to the CRT. The CRT collimator voltageis sup-
plied by a linear amplifier and is controlled by the
selectionn of the writing speed at the front panel.

4-44, STD AND FAST MODES.

4-45. Pulse Timer. Figure 816 is a schematic dia-
gram of the pulse circuit. Setting the front panel
PERSISTENCE control, R10, determines the amount
of current available from the pulse timer current
source, A5Q1. AbCI charges to a potential which
turns ASQ2 on. ABC1 discharges through A5Q2, A5-
Q2 turns off, and A5C1 again begins to build a ramp
voltage. The repetition rate of this action is controlled
by the setting of the front panel PERSISTENCE con-
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Figure 4-4. Pulse Cireuit Block Diagram

trol. The output of ASQ2 is a O to 10 kHz pulse with a
very sharp spike which is coupled through A5C2tothe
monostable multivibrator. This portion of the pulse
circuit is active in all modes.

4-46. Monostable  Multivibrator. The  multivi-
brator, A5Q3/ABQM4, operating in a monostable state,
receives pulses from the pulse timer, and applies a
negative-going pulse {approximately 10 usec wide)} to
ASCR3.

4-47. Output Pulser. The negative-going pulse
from the monostable multivibrator allows ASCRT to
)ecome forward biased with a current controlled by

- the setting of the fast write depth adjustment ABRI4A,
or the standard write depth adjustment ABR10A, de-

pending on whether FAST or STD mode is being
used. This current pulse is amplified and converted to
a voltage pulse by ASQ7/A5Q8 and applied to thestor-
age mesh backing electrode.

4-48. Erase Timer. The erase timer circuits are
in a quiescent state during operation in either STD or
FAST write modes. When erase timer ABQ9 is turned
off, ABCES in the erase pulse shaping circuit is back
biased. This effectively disconnects the erase timer ciy-
cuit from the output pulser.

4-49. When operating in the STD mode, at the instant
the ERASE pushbutton is pressed, figure 4-5 point A,
the following actions take place simultaneously:

4-5
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a. The collector mesh potential of +156 volts s
applied to the junction of A5R27 and ASR28. This volt-
age causes ABCR14 to become reverse-biased, which
protects A5Q7 and A5Q8.

b. The +156 volts appHed to ABR27 turns ABQY
on which charges A5C8 to 0 volts. This action turnson
A5Q15/A5Q16 through A5R53 which blanks the CRT
write gun by means of a relay closure on the high
voltage power supply board.

¢. Zero volts on AS5R17 reduces the output of
amplifier ABQ7/A5Q8 by approximately —12 volts.
A5Q18 turns on, turning A5Q19 off. A5Q3 is turned on
by current through A5R7 which allows amplifier
A5Q7/ABQ8 to reach its full output amplitude, less
the reduction in amplitude due to the current
through ASR17. The result is approximately —4 volts.
The erase multivibrator A5Q20/ABQ21 begins to free
run at approximately 100 Hz. This signal is amplified
through A5Q22 to drive A5Q12 and A5Q13 for an al-
ternating collimation voltage to better erase the CRT.

d. The circuits remain in this state as long as the
ERASE pushbutton is pressed.

4-50. When the ERASE pushbutton is released, the
following circuit actions oceur simultaneously:
a. ABQY is turned off.

b. The voltage on A5C8 begins to discharge
from approximately 0 volt toward —12.6 volts.

+3.3V STORAGE
MESH VOLTAGE

1417-001-06-76

=~ 0.135EC

Figure 4-5. Erase Functional Waveform

¢. The voltage change across ASR17/A5VRI1
causes the output of amplifier A5Q7/ABQS to increase
from about —4 volts. The increase is in the form of a
ramp to the output voltage determined by the standard
write depth adjustment ABR10. When A5VRI is no
longer conducting, the ramp stops.

4-6
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d. A5Q3 is held in saturation by ABR7. This es-
tablishes the output voltage of amplifier A5Q7/A5Q8.

e. When ABCS voltage decreases to —12.6 volts,
A5Q3 turns off {figure 4-5 point F), and the output
pulser returns to the guiescent voltage of approxi-
mately 3.3 volts. AbQ20 and A5Q21 stop running and
the collimator voltage returns to the nominal value.

4-51. Operation of the ERASE pushbutton when in
the FAST mode is as described in paragraphs 4-49
and 4-50 except that the storage mesh potential drops
less after releasing the ERASE pushbutton and re-
mains constant until ASCS voltage decreases to —12.6
volts. This action results from the forward-biasing of
A5CR29 which prevents current flow through ASCR8
and allows the output of ABQ7 and ABQ8 fo go to
its maximum level as determined by the fast write
depth adjustment.

4.52. At this point, all pulse circuits have returned to
the condition they werein prior to pressing the ERASE
pushbutton, and pulses from the pulse timer may
again be applied to the storage mesh backing elec-
trode.

4-53. PULSE CIRCUIT:STCRE MODE.

4.54. Flood Gun Control. Pressing the STORE push-
button removes +156 volts from ASR19 and ASRB0.
This turns off A5Q5 and pulses from the monostable
multivibrator are now coupled through A5CH to the
base of A5@6. During the 10 usec that A5Q4 output
goes positive, ASCH is charged. When AB5Q4 output
goes negative, ASCR9 is back biased and ABQS6 turns
off. The collector of A5Q6 goes positive until ASC5
is charged and turns A5Q6 back on. This pulse has
a duration of approximately 60 usec. This pulse
is applied to the flood gun accelerator, which turns
the flood gun on for the pulse duration.

4-55. The repetition rate of these positive pulses at
the collector of A5Q6 is now determined by the setting
of the STORE TIME control, RS, which replaces the
PERSISTENCE control when the STORE pushbutten
is pressed.

4-56. The write gun is blanked by A5Q16 through the
action of A5Q14 and ASQ15,

4-57. PULSE CIRCUIT:CONVENTIONAL MODE.

4-58. When the CONV pushbutton is pressed, a
+100-volt potential is removed from A5R25. ABCRIS
is forward biased by —100 volts through A5R26, A5-
CR14, and R25, This voltage divider sets the storage
mesh backing electrode to approximately 29 volts. A5-
CR13 is reverse-biased, preventing output pulser sig-
nals from passing through. This action produces con-
ventional oscilloscope operation by disabling the vari-
able persistence mode.

-
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. 459, When the oscillogcope is turned off, a display
“stored on the CRT is protected from unintentional era-
“sure by A5Q17 and the associated circuit.

4-60. TRACE ALIGN.

4-61. The trace align coil L1, is located around the
CRT near the screen. Adjustment of TRACE ALIGN
R7A/B, changes the magnitude and direction of
current through the coil and rotates the trace into
alignment with the CRT graticule.

4-62. PLUG-IN KIT FABRICATION.

4-83. The HP Model 10477A and Model 10487A Ac-
cessory Plug-ins are blank plug-in units for the instru-
ment. These two units permit the user to design his
own special-purpose circuits. Current available from

Theory

each of the instrument power supplies is shown in
table 4-1. Do not exceed the current capabilities in
table 4-1,

Table 4-1. Current Capability

Current Available at
each Jack (J1 and J2)

Supply Voltage and
J1/J2 pin number

+248 Vde 9 10-50 ma

+248 Vde 9 1 50-100 ma (pin 2 must be|
wired to pin 3in the plug-
in.)

+100 Vde 2 §10-137.5 ma

~100 Vde 6 { 10-200 ma

—12.6 Vde 21{0-0.9 amps

6.3 Vac 13-14 | 0-3.25 amps

4-7/4-8
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Performance Check

SECTIONYV

PERFORMANCE CHECK AND ADJUSTMENTS

5-1, INTRODUCTION.

5-2. This section contains step-by-step procedures
for checking the instrument specifications as given in
table 1.1 of this manual. A table (performance check
record) is provided at the end of the performance
check for recording the measurements obtained in the
first running of the procedure. This record may be
used to compare measurements taken at later dates
with the original. The procedures for making all
internal adjustments are covered in paragraphs 5-21
through 5-33. A photograph showing the locations
of all internal adjustment controls is presented in
figure 5-1.

5-3. TEST EQUIPMENT.

5-4. Test equipment required for procedures in this
section is listed in table 5.1. Test equipment equiva-
lent to that recommended may be substituted, pro-
vided it meets the required characteristics listed in
the table. For best results, use recently calibrated

/test equipment. Use a non-metallic screwdriver when
making adjustments.

5-5. PERFORMANCE CHECK.

56. The following subparagraphs describe pro-
cedures to determine whether or not the instrument is
operating within the specifications of table 1-1. This
check can be used as part of an incoming inspection,
as a periodic operational test, or to check calibration
after repairs or adjustments have been made. Any
one of the following checks can be made separately
if desired.

57. The first time the performance check is made,
enter the results on the performance check record
at the end of the procedure. Remove the record from
the manual and file it for future reference. Be sure
to mnciude the instrument serial number on the record
for identification.

5-8. PRELIMINARY SETUP,
a. Install time base and vertical plug-ins.

b. Adjust time base for a freerunning 1 msec/div
sweep,

Table 5-1. Recommended Test Equipment

Instrument Characterigtics Required
Required For
Type Model
Voltmeter HP T45A Accuracy: 0.1% Calibrator
Calibrator Output Voltages: 1V, 10V | Performance Check
Calibrator
Adjustment
Digital HP 3465A Accuracy: 0.1% Low Voltage Power
Voltmeter Voltage Range: =300V Supply Adjustment
Input Impedance: 10.2M(2 | High Voltage Power
Supply Adjustment
Voltage HP K05 3440A Accuracy: 1%
Divider Probe Division Ratio: 1000:1 High Voltage Power
Maximum Voltage: 4 KV | Supply Adjustment
Oscillator HP 204C Waveform: Sine Wave Geomeiry Adjustment
Freguency: 80 Hz to 400 Pulse Circuit
kHz Adjustment

5-1
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¢. Set vertical plug-in input switch to off or
ground.

d. Set Model 141T controls as follows:

INTENSITY ... MIN
PERSISTENCE. ...............c . MIN
WRITING SPEED . ................... STD

e. Turn instrument on and allow a 15 minute

warm-up period.

The INTENSITY control should never be
set high enough to cause blooming. Ex-
cessive intensity can permanently dam-
age the CRT storage mesh.

5-9. BEAM FINDER.
NOTE

The BEAM FINDER returns beam to
CRT screen regardless of deflection po-
tentials when used with the 1400-series
time-domain plug-ins.

When used with the 8550-series fre-
quency-domain plug-ins, the BEAM
FINDER has no function.

a. Perform preliminary setup (paragraph 5-8),

b. Rotate vertical and horizontal position con-
trols fully ew.

c. Press and hold BEAM FINDER pushbutton
while slowly rotating INTENSITY cw until a trace
becomes visible.

d. BEAM FINDER should return trace to CRT
regardless of position of vertical or horizontal con-
trols.

e. Adjust vertical and horizontal position con-
trols until trace is centered on CRT display.

f. Release BEAM FINDER.

5-10. Paragraphs 5-11 through 5-14 contain pre-
liminary operational checks of performance charac-
teristics not listed in table 1-1. Because these charac-
teristics are not specified, stated results are approxi-
mate.

5-11. FOCUS AND ASTIG.
5-12. FOCUS and ASTIG controls should give a
sharply defined trace when set to approximately mid-

range positions. Adjust for sharpest trace possible
and leave in that position.

b2
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5-13. TRACE ALIGN.
a. Perform preliminary setup {paragraph 5-8).
b. Adjust TRACE ALIGN until trace is parallel
to center graticule Hine. This condition should occur
near center of adjustment range.
5-14. CALIBRATOR.

a. Perform preliminary setup (paragraph 5-8).

b. Connect voltmeter calibrator to vertical in-
put.

¢. Set voltmeter calibrator for output of iV p-p.
d. Set vertical amplifier sensitivity to .1 V/div.

e. Adjust vertical vernier to display exactly 8
divisions of vertical deflection.

f. Disconnect voltmeter calibrator.

g. Connect Model 141T CAL 1V output to verti-
cal input.

h. Observe deflection of 8 £0.1 division.

i. Repeat steps a through g, using 10 volts from
the voltmeter calibrator, 1 V/div vertical sensitivity,
and CAL 10V,

5-15. VARIABLE PERSISTENCE.

a. Perform preliminary setup {paragraph 5-8).

b. Adjust INTENSITY for normal viewing level.

e. Set time base to 2 sec/div and observe that
trace line disappears and that spot develops a short

tail.

d. Slowly adjust PERSISTENCE ew and note
that tail lengthens.

¢. Rotate PERSISTENCE fully cw and turn IN-
TENSITY fully ccw.

£ Observe that trace remains visible for one
minute.

5-16. WRITING SPEED, FAST.
a. Perform preliminary setup (paragraph 5-8).
b. Set PERSISTENCE to MAX.
¢. Set time base for 1 usec/div sweep,

d. Set time base for single sweep.
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., e. Press FAST pushbutton and press ERASE.
Observe that background appedrs foggy.

f. Repeatedly erase and trigger a single sweep,
increasing INTENSITY slightly each time, until trace
writes and remains visible for 15 seconds.

5-17. STORE TIME, FAST.

a. Perform preliminary setup (paragraph 5-8).

bh. Rotate STORE TIME to MAX.

c. Press ERASE.

d. Trigger a single sweep and immediately press
STORE.

e. After 15 minutes rotate STORE TIME to MIN.
Trace should still be visible.

5-18. WRITING SPEED, STANDARD.
a. Perform preliminary setup (paragraph 5-8).

b. Press STD.

c. Set time base for 50 usec/div sweep.

d. Repeatedly erase and frigger a single sweep,
‘ncreasing INTENSITY slightly each time, until trace
“writes and remains visible for one minute.

5-19. STORE TIME, STANDARD.
a. Perform preliminary setup {paragraph 5-8).
b. Rotate STORE TIME to MAX.
c. Press ERASE.

d. Trigger a single sweep and immediately press
STORE.

e. After 2 hours, rotate STORE TIME to MIN.
Observe that trace is still visible.

5.20. This completes the Performance Check, If the
instrument does not meet specifications, the adjust-
ment procedure which follows should be done. If
this does not result in satisfactory performance, refer
to Section VI for maintenance and troubieshooting
information.

5-21, ADJUSTMENTS.

... 5-22. The following paragraphs describe procedures

o calibrate the instrument so that it will perform as

e “gpecified in table 1-1. The entire adjustment procedure

can be done in sequence, or any separate adjust-
ment can be calibrated by following the steps out-

Adjustments

lined in the appropriate paragraph. The locations of
adjustment controls are shown in figure 5-1, a photo-
graph included at the end of the section on a foldout

page.

5-23. Use a nonmetallic screwdriver and recently
calibrated test equipment with characteristics as spec-
ified in table 5-1. After adjustments are complete,
check instrument performance by doing the perform-
ance check procedure at the beginning of this sec-
tion. If difficulty is encountered in making any ad-
justment, refer to Section VIII for troubleshooting
procedures.

5-24. PRELIMINARY SETUP.

a. Install plug-ins in both compartments. Prop-
er power supply regulation may not occur without
load connected.

b. Remove top, bottom, ieft side and high volt-
age deck covers. All internal adjustments ave identi-
fied in figure 5-1.

WARNING 1§

Voltages present in the power supplies
are dangerous.

c. Rotate INTENSITY, PERSISTENCE, and
STORE TIME fully cew.

d. Turn instrument on and allow 15 minutes
warm-up period.

5-25. LOW VOLTAGE POWER SUPPLY ADJUST-
MENT.

a. Perform preliminary setup (paragraph 5-24).

b. Adjust low voltage regulators as indicated in
table 5-2

NOTE

Because +100-volt supply is a reference
for the other mainframe supplies it must
be set first. Voltage may be measured on
any terminal with wire color shown in
table 5-2.

¢. Recheck all supplies before proceeding. The
+100V supply must be set as near to +100V as possi-
ble.

5-26. HIGH VOLTAGE POWER SUPPLY ADJUST-
MENT.

a. Perform preliminary setup (paragraph 5-24).

bh. Monitor +100 Vdc supply with digital volt-
meter using voltage divider probe. Note exact reading.

5-3
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Table 5-2. Low Voltage Power Supply Adjustment
SUPPLY ADJUST LIMIT MEASURE POINT
WIRE COLOR
+100V AZRI1B 1V WHITE/RED
— 100V AZR11C 1V VIOLET
+248V A2Z2R11A +2.5V RED
—12.6V AZR4TA #0,13V WHITE/VIOLET

c. Multiply value obtained in step b by 23.50.

d. Whilemonitoring high voltage, —2350V MON-
ITOR POINT (4), set HV adj AZ2RE3, to obtain a
voltage reading equal to result obtained in step ¢
(—2350 :25V).

e. This procedure will set high voltage within

1%, provided +100V supply is set to indicate exactly
+100V on digital voltmeter.

5-27. iNTENSITY LIMIT ADJUST.

NOTE

Method A must be used for Model 141T's
with 1400-Series vertical and time-bage
plug-ins. Method B must be used for
Model 141T's with spectrum analyzer
plug-ins.

Method A.
a. Turn power off.
b. Remove 1400-Series plug-ins.

c. Short ping 1 and 2 of upper compartment
connector, J2, together.

WARNING '

Voltages present in the high wvoltage
supply are dangerous.

d. Turn power ON.

e. Set intensity limit AZR65 fully cow.

£ Set INTENSITY to 11 o'clock position.
g. Press STD pushbutton.

h. Slowly adjust AZR65 cw until a spot is just
visible.

i, Turn INTENSITY fully cow.

Cl}‘l
>N

j. Turn power off,

k. Remove short from upper compartment con-
nector J2.

1. Replace plug-ins.
Method B.
a. Turn power off,
b. Install spectrum analyzer plug-ins.

c. Set plugins for 0.5 ms SCAN mode and
AUTO trigger.

d. Turn power ON.

e. Turn intensity limit A2R65 full cew, extin-
guishing trace.

f. Set INTENSITY to 11 o'clock position.

g .Press STD pushbutton.

h. Set PERSISTENCE to MIN.

i. Turn A2R65 slowly cw until crest of trace is

bright with rest of trace barely visible as shown in
figure 5-1A.
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Figure5-1A. Spectram Analyzer Intensity Limit Adjust
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_5-28. GEOMETRY.

a. Perform preliminary setup (paragraph 5-24).

b. Set controls as follows:

triggerlevel ... ... ... . ... ol auto
trigger SOUrCe . .vvv e int {+}
sweeptime.................... 0.5 msec/div
WRITING SPEED .................... STD.
PERSISTENCE............. ..., MIN

c. Slowly adjust INTENSITY for normal viewing
level.

d. Press ERASE.
e. Press CONV,

f. Adjust TRACE ALIGN and vertical position
controls so that frace is parallel to center graticule
line.

g. Connect 400-kHz oscillator output to vertical
amplifier input.

h. Adjust vertical deflection factor to obtain
slightly under 8 divisions of vertical deflection.

If it is necessary to increase intensity, do
s0 only in STD mode. There is no indica-
tionn of excessive beam intensity while
in the CONV mode and CRT mesh can
be burnt.

1. Adjust geometry A2R72 for best compromise
between distortion of vertical and horizontal edges
of display. Vertical and horizontal controls may be
adjusted to permit viewing of edges.

i. Set INTENSITY fully cew.

k. Disconnect oscillator.

5-29. CALIBRATOR ADJUSTMERNT.
a. Perform preliminary setup {paragraph 5-24).
b. Press STD.

¢. Connect 10V p-p output of voltmeter cali-
brator to vertical amplifier input.

d, Set vertical amplifier deflection sensitivity
“ta 1 V/div.

e. Slowly increase INTENSITY to normal view-
ing level.

Adiustments

f. Adjust vertical amplifier vernier to display
exactly 8 divisions of vertical deflection.

g. Disconnect voltmeter calibrator.

h. Connect Model 141T 10V CAL output to verti-
cal amplifier input.

i. Set cal adj A2R47B to obtain exactly 8 divi-
sions of vertical defiection.

5-30. PULSE CIRCUIT ADJUSTMENTS.

531, FASTMODE ADJUSTMENTS.
a. Perform preliminary setup (paragraph 5-24).
b. Press FAST pushbutton.

c. Turn INTENSITY and PERSISTENCE fully

COW-

d. Set time base for single sweep so that sweep
will not oceur during this portion of procedure.

e. Set fast write depth adj ASRI4A fully cow.

{ Set fast coil adj ASR14B so that entire flood
gun illumination pattern is visible.

g. Adjust floed gun grid adj ABR14C to obtain
most uniform CRT illumination. The normal flood
gun grid adjustment is at or near 0 volt (A5R14C
fully cw).

h. Adjust fast coll adj ASR14B so that flood
gun illumination just fills graticule.

i. Set PERSISTENCE to MAX.
j. Press ERASE.

k. Adjust fast write depth adj ABRI4A slowly
cw in small increments, erasing after each step, until
a good compromise between no light and saturated
brightness is obtained on CRT after ERASE button
is pressed.

. Adjust fast coll adj ASR14B in small incre-
ments. Erase and readjust fast write depth adj

" ASR14A (step k) between increments until uniform

fogging is obtained.

m. Set controls as follows:

sweep Hme.......... ... .. 0.2 msec/div
BWEED . normal (recurrent}
INTENSITY ... . .. fully cow
PERSISTENCE....................... MIN

n. Connect 4 kHz oscillator sine-wave output to
vertical amplifier input.

55
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o. Adjust vertical gain to obtain 8 divisions of
vertical deflection.

p. Adjust INTENSITY for normal viewing level.

q. Increase vertical gain by a factor of 10. Do
not adjust INTENSITY.

r. Set time base for single sweep operation.
5. Set PERSISTENCE to MAX.

t. Increase INTENSITY gradually while erasing
CRT until beam writes evenly, but not to point where
beam is always on.

u. Press ERASE pushbuiton until no trace
remains.

v. Erase, and immediately arm and trigger a
single sweep. The resuliing waveform should be
visible inside a 6 x 8 division rectangle for 15 seconds.
If not, rotate fast write depth adj A5RI14A clockwise
until it is. If CRT stzll will not held trace for 15
seconds, return to step g and reduce the illuminated
area to no less than a centered 7.6 x 9.5 division
rectangle,

NOTE
The 7.6 x 9.5 division rectangle is the
minimum rectangle size allowable
for this adjustment.
w. Rotate fast write depth adj ASRI4A cow
in small increments. Leave ASR14A at point farthest

cew that permits trace to remain visible for 15 sec-
onds.

5-32. S8TD. MODE ADJUSTMENTS.
a. Perform preliminary setup (paragraph 5-24}.
b. Set INTENSITY fully cow.
c. Set PERSBISTENCE to MIN.
d. Set std write depth adj ABRIOA fully cow.
e. Press STD pushbutton.

f. Set time base to single sweep to prevent
beam from sweeping,
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g. Press ERASE for one second and release.

h. Turn std coll adj ABR10 fully cew and then
slowly ew until CRT face is uniformly illuminated to
within 1 mm of aluminized CRT ring around perim-
eter of CRT. Collimator dimples may protrude up to
3 mm out from aluminized CRT ring but in no case
may come into CRT graticule or nomenclature.

i. Set time base for sweep of 10 msec/div.
i. Set time base for recurrent sweep.

k. Connect 80-Hz oscillator sine-wave output to
vertical amplifier input.

1. Adjust vertical gain to obtain 8 divisions of
vertical deflection.

m. AdjustINTENSITY for normal viewing level.

n. Increase vertical gain by factor of 10. Do not
adjust INTENSITY.

0. Set time base for single sweep operation.
p. Set PERSISTENCE to MAX.

q. Increase INTENSITY gradually while eras-
ing CRT until beam writes evenly, but not to the point
where beam is always on.

r. Press ERASE. If CRT does not erase com-
pletely, rotate std write depth adj ABRI0A, cw in
10° increments, pressing ERASE pushbutton each
time. Repeat until CRT erases completely.

s. If CRT will not erase completely, adjust flood
gun grid adj AbR14C slightly. Then recheck the FAST
MODE and STD MODE adjustments. Repeat adjust-
ments of ASR14C, FAST MODE, and STD MODE
until CRT will erase properly.

t. Press ERASE. Immediately arm and trigger a
single sweep. The waveform should be visible inside
a 7 x 9 division rectangle for 60 seconds without
positive fade {screen turning bright green). If trace
is not continuous, adjust std write depth adj ASR10A
cw in small increments until continuous trace is ob-
tained.

5.33. This completes adjustment procedures. If
satisfactory operation cannot be obtained, refer to
Section VIII for troubleshooting information.



Adjustments

Model 141T
+100V ADJ
A2R118
FLOOD GUN FAST
-~100V ADJ +248V ADJ GRID ADJ COLL ADJ
A2R11C AZR11A ABR14C A5R148B
-2380V
MONITOR

POINT {4}

INTENSITY
LIMHT
A2RGE

1  GEOMETRY

- A2R72

HV ADJ

AZRE63

COLL ADJ —126V ADJ sSTD STHO WRITE FAST WRITE
A2R47B AZRATA COLL ADJ DEPTH ADJ DEPTH ADJ
ABR10B ABR10A ASBR14A
1417-R-2

Figure 5-1. Adjustment Location
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PERFORMANCE CHECK RECORD

1417

Instrument Serial Number

Paragraph Check Specification Measured
Reference
59 BEAM FINDER Returns trace to YES NO
screen.
514 CALIBRATOR 8 divisions 0.1 — Divisions
division.
5-15 VARIABLE PERSISTENCE Spot develops short YES NO
tail.
Trace remains visible
for one minute. YES NO
518 WRITING SPEED, FAST Trace writes and
remains visible for
15 seconds YES NO
5.17 STORE TIME, FAST Trace can be stored
for 15 minutes YES NO
518 WRITING SPEED, STANDARD Trace writes and
remains visible for
one minute. YES NO
519 STORE TiME, STANDARD Trace can be stored
for 2 hours YES NO




Model 1417

Replaceable Parts

SECTION Vi

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. The abbreviations used in the
parts list are described in table 6-1. Table 6-2 lists
the parts in alphanumeric order by reference des-
ignator and includes the manufacturer and manu-
facturer's part number. Table 6-3 contains the list
of manufacturers’ codes.

6-3. ORDERING INFORMATION.

64, To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewlett-
Packard Sales/Service Office and supply the follow-
ing information:

a. Instrument model and serial number.
b. HP part number of itemns(s).

¢. Quanity of part(s) desired.

d. Reference designator of part(s).

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

a. Instrument mode]l and serial number.

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

¢. Quanity desired.

Table 6-1. Abbreviations for Replaceable Parts List

A = amperea(s} GRD = ground{ed)
ASSY = assemnbiy
' H = henry{ies}
BD = board{s} HG = mercury
BH = binder head HP = Mewlett-Packard
BP = bandpass HZ = hertz
¢ = centi {162) " = intermediate freq.
CAR = carbon {MPG = jmpreghated
Cow = counterclockwise INCD = incandescent
CER = ceramic INCL = jnclude(s}
CMO = gcabinet mountonly  INS = jnsulation{ed)
COAX = goaxial INT = internal
COEF = coefficient
COMP = composition a
CONN = connector({s} K = kito {107}
CRT = cathode-ray tube KG = kilogram
oW = clockwise
t.B = pound{s)
D = deci {101} LM = lgft hand
DEPC = deposited carbon LIN = finear taper
DpP = doubie pole LOG = togarithmic taper
DT = double throw LPF = |ow-pass filter(s)
LVAR = lever
ELECT = electralytic . -3
ENCAP = ancapsulated M = miHH {10 }
EXT = external MEG = mega {10 )
MET FILM = metal film
MET OX = metal oxide
F = farad(s) MFR = manufacturer
FET = fiald-effect MINAT = miniature
transistor(s) MOM = nomentary
FH = flat head MTG = mounting
FiL. H = fillister head MY = mylar
FXD = fixed
' N = REND {10"9)
, G = giga {1 09} N/C = pormally ciosed
GE = germanium NE = neon
GL = glass N/O = normaily open

NPO = negative positive RwY = rgverse working
zero {zero temper- valtage
ature coefficient)

NEN = negative-positive-

negative S-B = stow-blow
NSR = not separately SCR = silic?? controlied
se s
SEC = gacond(s)
OBD = order by SECT = gection(s)
description Si = gjlicon
OoH = agval head SiL = gilver
ox = axide St = slide
SP = gingle pole
o = peak SPL = spegial
PC = printed {etched) sT = single throw
circuitls) §TD = gtandard
PF = picofarads
PHL = Phillips TA = tantalum
PIV = peak inverse 0 = time dela
voitagel(s) TFL = refton Y
PNP = positive-negative- TGL = toggte
PO = g;:t;\;e ;’:—!YR = thyristor
PORC = porcelain - titanium‘
POS ~ position(s) :gtblo : tu:mal diode{s)
POT = potentiometer{s) TRIM - to_ erance
PP = peak-to-peak fremmer
PRGM = program
PS = polystyrene u = micro {10"6)
PWV = peak working
volitage
v = yiits
RECT = . VAR = variabie
e N :ZES’;:;;L&”CY VDCW = d¢ working volt(s)
AFI = radio frequency
Interference w = watt{s}
RH = round head wy = with
or WiV = working inverse
right hand voltage
RMO = rack mount onty W/ O = without
RMS = root mean square Ww = wirewound

5/12
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Replaceable Parts

Table 6-2. Replaceable Parts

Modei 1417

o Mfr
Reference b part Number Oty Description Mfr Part Number
Designation Code
A0
Al 0014166515 DI0D% BOARS ASSY 28480 0014166515
AZ 001%1-6L519 POWER SUPPLY BOARD ASSY 28480 HU141-6651%
Az 00141-81103 HIGH VOLTASE TRIPLER ASSY 25440 04161103
Ab NUT ASSIGNED
AS 23141-66520 PULSE CIRCUIT BUOARD ASSY 28480 G0L41—-66520
AL 00141-66502 HORIZONTAL DRIVER 253y 28480 SH141-66502
A7 50609421 ASSYIPOMER MODULE 2848 5060-9421
B1 3i60~-0252 1 FAN:TUBE AXIAL 11%Y S0/60HT 16w 92762 WS ZLOTFL~570
£i 01800154 1 CiFX{ ELELT 430UF +100-10% 250VOCH 56289 B3r36l
Ce 0180-0042 1 CsFXD ELECT 2X20 UF 45IVOCH 56289 D3244G
{3 GLAG-0 046 i CiFXD ELECT B0QUF Z0OVDLW 56239 DI2569
[ OiLBU-0214 1 CiF XD ELECT 215 u¥ #50-10% 260vILw 56289 0 36037-DFP
L5 0LBQ-00G3 1 CiFXD ELELY Z00F I50VLOW 56289 D33193
Lé 0:80~02%3 1 C:FXD ELECY 5000 UF +75-10% 25V0LwW 6289 D38556
Ckl Fe0i-0037 2 DTODESELICON LN3209 047132 IN3209
(RZ 19650032 DIODE:S1LICON IN3209 04713 IN3Z0o9
ns1 L450~041% 1 LIGHTZINDICATUR SELELTED NE-2ZH 28480 1450-0419
J1 125i~005%4% 2 LONNECYOR:FEMALE 26-CONTACE 28460 1251-0054
42 1251-G0%54 CONNECTURIFEMALE 24~CONTALT 28480 1251-0054
43 E251-2357 1 SUCKET=3—-PiN MALE PUWER RELEPTACLE 82389 EAC~ 301
J4 1261-0202 2 CONNECTOR: BANANA JACK 83330 2218
8 1251.0200 CONNECTOR: BANANA JACK 83330 2218
J6 12500083 1 CONNECTOR: BNC 02660 412911026
7 15100038 1 BINDING POSYT 28480 1510-0038
8 12681.2366 3 CONNECTOR: B ARD P 8 POSITIONS 71468 oem 8WEsS
B 1251-2367 1 CONNECTOR: R & P, 8 INSEAT POSITION 71468 PEMEWER
410 12561.1286 H CONNECTOR: 8 & P 12 CONTACT FEMALE 71468 DCM-17W5S
F10E1 1251.0180 3 INSERT: R & P CONNECTOR ng718 DM-53742-5001
1t 12612214 H CONNECTOR: R & P 12 CONTACT MALE 71785 DEM-17WEF
F11E1 1251.017% 3 INSERT: R & P CONNECTOR 71468 OM-53740-5001
[ 3 S064-0435 H COILTALEGNMENT 7 AXIS 28480 5060-0435%
LLEDN 405007386 z FRAME ASSY 28480 50&0-0736
NP3 00 l4i—-6G205 1 PANEL IFRONT 25480 00141-6020%
KP4 55&0-0222 2 HANGLE ASS8Y:5H SEOE 28480 5060-0222
MPE 3060-8735 -4 RETAINER HANDLE ASSY:O0L IVE GRAYISTO) 28480 5060+BT35
1] 50&60-0767 5 £007 ASSYzfM 28460 S060-GT67
MP1a 5000~8727 2 SIDE COVER 28480 BOOG-8727
MPl4 5G60-8539 1 COVER ASSY:TOP 160L{0LIVE GRAYD 28430 5060—-8549
L S060-8713 1 BOTTOM COVER ASSY:E6E FMIMINT GRAY) 28480 5066-8713
MP18 00ta 1-60 206 1 PANEL ASSY:REAR 26480 OGL41-60G206
MpZz 0D 140-24710 1 TOP PANEL SUPPORT Z648d 0140~24710
Mp23 CCoL40-24T11 13 BOFTOM PANEL SUPPORYT 28480 00140~24711L
MPZ4 QUi41~6T401 X KNGB:PUSHBUTTON ERASE 28480 o0l41-67401
MP2S DUL41~6T7402 1 KNGB:PUSHBUTTON FAST 28480 Col41~6Tal2
KPPe O0i4l-6Tal3 H KNOS 3 PUSHBUYTON CONV 284380 HIL41-67403
¥pzT D0 ial~aT404 1 KNOBRZPUSHBUTTON STORE 28480 M ral-&T404
BozE 00141~ 67405 k KNGS $ PLUISHBUTTON STANUARD Z84 80 SUL41+6T405
¥pz9 Q0 4k~ 67400 1 KNOB:PUSHBUTTON BEAM 28480 G0141—-57406
MP30 0370.0084 4 KMOR: ROUND BLK 6/8 DIA 28480 0370-G084
{(NTENSITY, TIME, FOCUS. PERSISTENCE)
MP 34 02603015 2z BOARD T TERMEINAL Te530 237w 14-33-011
MP3T 1200~0037 1 SOCKETZLRY L14-CONTACT 26480 1200-0DG37
MP38 1200-0044 4 INSULATOR: TSTR MOUNTING (TO-3], INCLUDES: 71785 830
SOCKET-TRANSISTOR
Mpy 2 120008088 4 INSULATGRIDIAODE TLT78% 293201
HP4o 1206-04G8 1 COVERICRT SOCKET 2845840 12000408
MPaY 50200476 1 BEIELICRY 284480 50200476
®Pag 5040-0440 k COVERICRT SOCKET 28480 5040~ U444
MP4 G 5040-0508 i SHIEL DL IGHY ZB4H0 5G60-053
MPSO 5060-0428 i FILTER ASSY:IAIR ZB4 8D 5060~04286
kP56 00140~ 00 104 1 GUSSETISIOE 265680 00140~00104
MPST NOT ASSIGNED
MP3Ig 00i%0~01L201 X BRACKET S LATCH 284890 00314001201
Mpsy 00141-01208 2 BRACKET :FAN 28450 1014101208
KPel 00 i40-0t 208 4 ARACKET $ PANEL 28480 P0140~01208
MP&ES Q0140-0120% 2 GRACKEF sGUSSET 28480 G0140~01209
Fea¥ 00140020 2 SRACKET: TRANSISTOR (INCLUDES MP 38} 2B4HO 001%0~01250
MPLG 0G140-24 703 4 SUPPURT 1 PANEL BRACKEY 2B480 80140~-24703

6-2
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Model 141T Replaceable Parts
’
Table 6-2. Replaceable Parts {Cont’d)
Reference - Mifr
: . HP Part Number| Cty Description Mfr Part Number
Designation Code
MP73 00140-29802 1 PANE| EXTRUDED 2BAB0 0014029902
MEM 0014100108 1 DECKCVERTICAL 28485 0014100105
MP75 4914100103 1 GUSSET:CENTER JB4BC 0014100103
MP?6 00141-0G104 1 DECK:MAIN 28480 0014100104
wMP77 0514101207 1 BRACKET:DIGRE 28480 00141-01207
MP78 1400-06517 3 BRACKET:RESISTOR 28480 1400-0651
MP79 06141-81203 1 BRACKET:CAFACITUR 28480 00141.01203
MPEB 0014101204 1 BRACKET:RESISTOR 23480 0014101208
MPaa 00141.01208 1 BRACKET:RESISTOR 28488 0014101208
MPa0 om41-0410 1 COVER:CAPACITOR 28480 0014104101
MPgi 0G141-04104 1 COVER:HIGH VOLTAGE BOARD 28480 0014104104
MPa2 0814060602 1 SHIELD ASSY:CRT 2848G 00140-80602
MPa3 03141-04106 1 SIDE COVER:HIGH VOLTAGE BOARD 28480 0014104105
MPo4 03141-61206 1 BRACKET ASSY:CAT 2B4BG J0141-61206
MPIS Q3iB0-01218 2 BRACKET:COIL 28480 00180-01218
MPa7 00140-24712 1 SUPPORTCRT SHIELD 28480 0014025712
PG 608-110B 2 GUIDE:PLUG-IN 28480 1608-1188
MP105 $200-0050 10 CONTACT-CRT SOCKET 72825 85531
MP1i5 14150052 2 BUSHING POTENTIOMETER 28486 14100052
MPiy 5040-0709 1 TRIM:PLASTIC HANDLE 28480 50400708
MP118 5040-0710 1 TRIM:PLASTIC HANDLE 28480 50400710
MP118 1490-0030 1 STAND:ITILT 78486 1480-0030
MP120 1652C-0594 4 MOUNT:SHOCK G0O000 OB
MP121 504G-0421 2 INSULATOR COVERPOTENTIOMETER 28480 5040-0421
MF124 5060-0083 2 PLATE:FLUTED ALUMINUM 28480 50004083
MP128 00141-21001 4 FEET:REAR, LONG 28480 #40141-21007
MP126 BO0G-8015 1 SHIELD:FAN 848G 50G0-8015
o] 1853-0262 1 TSTH:SI PNP 04713 5Ji1798
Q2 1854-0294 3 TSTR:SI NPN 04713 5J-1318
Qas 1854-0294 TSTR:SI NPN 04713 5J-1318
4 18540294 TSTH:S NPN 04713 5J)-13%8
1 0687-331 1 RFXD COMP 33K OHM 10% 1/2W a1z EB 3331
R2 0815-0031 1 R:FXD WW (2X 1200] 2400 OHM 8% TOW prttice] 08156031
R3 08%1-2030 2 R:FXD WW 14 OHM 5% 10W 848G 04811-2030
R4 0811.2630 R:FXD WW 14 OHM 5% oW 28480 0813-2030
RE 2100-2962 1 R:VAR COMP 1.5 MEGOHM 30% LIN /2w 28480 21082962
RG 2100-0374 1 R:VAR COMP 5 MEGOHM 30% LIN 1/2W 28480 2100-G374
R7 2100-0445 1 R:VAR COMP GANGED ZK OMM 30% LIN 1/2W 28480 2100-0445
RB 2100-0015 1 R:VAR COMP 500K OHM LIN 1/4W 26488 21000015
R9 2100-2897 bl H: VAR CERMET 1 MEGOMM 20% LIN 2V 2B4B0 2180-2897
R19 2160-2857 R:VAR CERMEY 1 MEGOHM 20% LIN 2W 28480 21060-2897
Rit 0811.2004 1 RIFXD WW G.27 OHMS 3% bW 28485 {811.2004
51 3101-0056 1 SWITCH: TOGGLE DREDT 27191 B926K316
83 3103-0609 1 SWITCH: THERMAL SPST 01295 20700L 10205
54 31010411 1 SWITCH:SLIDE DPDT 82389 11A-1013
Tl $100-3285 1 TRANSFORMER:POWER 28480 8100-3285
T82 £360-0015 o BOARD: TERMINAL 76530 332-14030%1
83 §360-00912 | } 1 STRIP:TERMINAL, LUG TYPE {6540 §28-13
Vi 5083-2587 4y L1 1 CATHGDE RAY STORAGE TUBE 28480 5083 7587
Wi 8120-1538 1 CABLE ASSY'POWER 7.5 FT. 28484 8120-1538
w2 0014161632 1 CABLEMAIN 28485 O0141-61632
w3 00141-651625 1 CABLETWIN LEAD ASSY 28488 £0141-61624
W4 QNi14+-61825 1 CABLE: TWIN LEAD ASSY 28480 00141-681625
W5 0014181622 1 CABLE:COAX, P/O MAIN CABLE 28480 00141-61622
wa D0141-61623 1 CABLE:COAX, P/O MAIN CABLE 28480 0014161623
w10 00141-61827 1 CABLE ASSY 28480 H0141-61627
w11 5060-0621 1 CABLE ASSY 28480 3068-0521
W1impP1 0510-0089 2 RING-RETAINING FOR 0188 DIA SHAFT 79136 5100-18-C-MD
WiIMP2 007140-23101 2 PIN:GUIDE 28480 00140-23101
Wiz 5060-1886 1 FLEX CIRCUIT {HV} 28480 506G-1686

See infroduction to this section for ordening information
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Replaceabie Parts Model 1417

Table 6-2, Replaceable Parts {Cont'd)

. Mf
Refgrenqe HP Part Number| Qty Description d Mifr Part Number
Designation Code
Al BOL4L~66515 1 U{U0E BUARD ASSY 28489 0014E-66515
ALCL 01500052 8 CIFAD CER Q.05 UF Z0% $00VLCH 56289 330174
ARLZ 0L50-0052 C:FXD LER 0.0% UF 204 40UVICH 5u208% 3301 7A
ALL3 01 50-0052 C3FRD CER 0.05 UF 208 400VIXW 5628Y 330174
ALCR) 190i-0028 13 DLOGESSILICON 3754 43PV ) 04713 54 1358~9
BLLRZ 1901-6828 DIDDE IS LLICLN 0,754 GOIPEV e T3 SR1358-9
ALCR3 190i~0028 DILBESSILICON 3,754 40)PJV 04713 SR1358~9
ALCRA 190t-0028 DIOCEISLLICUN 0.T54 4OIPIV 04713 SR1356~9
ALLRS 1901-0028 DIGODEZSILICON D.T54 40PIV 04713 5R1358-3
ALCKE 190E~00G28 CLODESILICON B.T54 40IPIV 04713 SRE358~9
K1CRT L901-0028 UIUDESSTLICON 0.T54 40JPIV 04713 SRL358+G
ALCRE §9010028 CIDDESSILICON 0T34 40IPIY DaTL3 5R1358~9
ALLRS 1981~3026 DINDE:SILICUN D.75A 40IPIV 06713 SK1358-9
ALCAEO 19010028 GLUDE STLECON D.754 400PIV 04733 5R}358~9
ALCREL 1901~3024 DIGDEISTLICON 0,754 40OPLY 04713 SR}358-9
AlCRiZ 1901-0028 DIODE =STLICON J.T54 40)PLy 04713 5%1358~9
AZ 0GLkal-86519 i PONER SUPPLY BOARD ASSY 28480 Q0141-665k9
AZC1 0160-0368 6 CIFXD MY Q.1 UF LD% ZOOVDOW 56289 192P10492-P1S
Kz2c2 0160-0i68 CIEXD MY 0.1 UF 10% ZGIVOCW 56289 192P10492~PT5
AZCH 0160-0L68 CiFXD MY 0.) UF L0% 203 VDLW 56289 192P L0492~PTS
A2C4 01 B0-6i00 2 CIFXD ELECT 4.7 UF 103 35VDCW 56289 15604 T5X903582-0YS
AZCS 0150~00537 CIFXD LER Q.05 UF ZU% +00VOCW 56789 33C1TA
AZCS 0160-0168 CiFXD MY 0.1 UF 10% 200VDCH 56289 192P10492-PTS
AZCT 0180-0100 C3iFXD ELECT 4.7 UF 15T 35VOCW 56289 150D4T5X903562-DY5
AzCY 0160-6L57 1 CiFXD MY 0.0047 UF 10% 200V0CW 56 289 192P4T292~PTS
AZCY 0180-0097 1 C3FXD TANT. 47 UF j0% 35VOCW 56289 15004 T6X903552~3¥5
A2C10 01B0-0138 i C:FXD ELECT 100UF +100~10% 40VDCW 28480 0180-0138
A2C1L 0180-0230 1 C3IFX0 ELECT 1.0 UF 20T 50VOCW 56289 150D105X0080AZ-0YS
AZELL2 0150-0052 CiFXD LER 0.05 ¢F 20T 400VDLN 56289 33L17A
A2C13 0160-0151 5 C:FXD CER 4700 PF +80-20% 4000VDCH 71590 DADGS-04 000
AeCid 0160~015% CIFXD CER 4700 BF #80~20% 4000VDCH 71590 DA 04 5-04 CD
AZCLS 0L60-GL5] C:FXD CER 4700 PF +80-20% 4000VOCW 71590 CAO45-040C0
a2tie 0160-0907 2 CiFXG CER 0.0) UF +80-20% S000VOCH 14655 TREGR1232-1
AZCLT 0160-0307 C:FXO CER 0.0l UF #80-20% 5000VOLK 14655 TM50R1232-1
AZCLIB 0160~015% CiFXD CER 4700 PF #80~20% 4000VDCH TL590 D4 04 5-040C0
A201% 0160+0151 CiFXD CER 4700 PF +80-20% 4000VDCW 71590 DAO45-0400D
AZE20 0160-3448 3 C:FXD CER 1000 PF 10% 1000VDCW 56289 CO678251F 102K525.C0
AZC2Y £160-3443 C:EXD CER 0.1UF S0VDCW 72982 B131-050-651-104Z
AZLR2 19013040 30 GIODE:=SELICON 50 MA 30 WV 07263 FBGLOB8
A2LR3 19010040 DIODEZSTLICON 50 MA 30 WV 07263 FOG10886
AZCRS 901-60%6 1 OLODE:SELICON E20V 01295 uG-sea
AZCRS 19L0-00i & 2 DIGDESGE 60 wiv 28480 1910-6016
"A2CRE 19010026 2 DEGBE:SILICON 0.754 200PLV Q4743 SAE358-8
Azealo 159010040 BIODESSILICON 50 MA 38 WV 07263 FOG1088
AZ2LRLY 1901-0040 GIGOEISELIEON 50 MA 30 wy 07263 FOG1088
AZEALI 1901-0040 CICDE:SILICON 50 MA 30 WY 07263 FOG1088
A2CR14 1901~0040 DECDESILICON 50 MA 30 WY 07263 FOG10OBY
AZCRLS 1901~0026 VIUDE:SILICON 0.758 203PLY 04713 SRE35E-B
AZLR1S 1901-0025 i DIGOESELICON LOOMASLY 07263 P 2387
A2CR1T 19100016 DEGDEZRE 60 WiV 26480 £910-0016
AZCRLE 15010040 DIDBE:SELICON 50 MA 30 WV 07263 FOGLOBE
AZERLG 1912~0006 1 DIODE TUNNEL IGERMANIUM 03508 1IN37L8 SPEC
AZCRZY L9DL~0040 DIODE:SELLILON 50 A 30 WV 07263 FoGloas
AZLR22 1901-0049 E GIOESSILECON SOPIV 28480 i901-004%
AzCH23 15010341 F] DIGDE:SI 7000 PIV SOMA 2848¢ L901-0341
A2CR24 19010341 DIOGE:S1 7000 PLY 50MA 28480 1901-0341
AZCR2S 1501-0040 DIODEISILICON 50 MA 30 WV 07263 FOGLOGE
A2LRZE 1901~0436 2 DIODE:SELICON 1600 Piv 28480 19010436
AZCRZT 1901-0436 DIDDESILICON 16D0 PIV 28480 190404 36
AZCR2ZE 19010029 3 DIDDE:SILICGN 500 Ply 28480 1961-0029
AZFL 2110-0067 i FUSE 20,304 250V 28480 2110-0067
AZFZ 21L0-0033 L FUSE:G.THA 250GV 15915 FOAGRTSOA
AEF3 Zilu-0oi2 i FUSE30.5 AMP 250V 75915 312.500
R2F4 2L10-0083 3 FUSE:CARTRIDGE 3 AMP 3 AG T59t5 312003
AZKL RELAYICONSISTS OF:
AZKILY B4 50-gE9 ) i COLLIRELAY 600 OHM NOM. 12V B4 187 y-1zp
AZK1S1 0490-0139 H RELAY:REED SPSY 8348 HR-3086~ 1
Adbt Si40-a1¥1 t CIML:FXD 40 UH LOE 1A 82142 ie608-1
AZL2 $140-0210 1 COL: FXD RF 100 UH 5% 71885 183776
ALHPL 0340-G451 1 WASHER: ENSULATED, TRANS JSTOR D4TL3 14B52600F03
AZNPZ 2110-0269 [ CLEPIFUSE 0.250% DA FL506 6008-32LN

See introduction io this section for ordering information
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Model 1417 Replaceable Parts
Table 6-2. Replaceable Parts {Cont'd)
A Mir

Reference |.ip pare Number| Oty Description Mifr Part Number
Designation Code
AZHP3 5040-05%01 Z SUPPURT:LAPACITUR 28488 S5G40-G401
AZMP4L 5048-0402 X MOUNT: TRANSFORMER TOP ZBE480 H040-3402
AZMPY Sa40-0430 I MOUMNT: TRANSFORMER BOTTOM 28480 A0 4G-04 30
A2MPS 01200~08101 i HEAT SENKITRANSISTOM 284580 Qr200~01101
A2 1854~-000% i FSTRIST NPN 80131 eNTO8
AZQZ 14530036 1 TSTR:SL PNP B8013i 23300
AeQ3 16540022 2 TSTRF51 NPN 67263 S17843
A204 18546~00G87 1 FTSTR2S8T wPH He131 N34T
AZQ5 1854+007L z0 TSTR2S5T NPNISELECTED EA0M ZN3TO4) 284890 1854~0071
AZQL P554-0022 TSTRISE NPN GTee3 5:7843
AZ2CT 1854~-00GT1 TSTR:SI NPNESELECTED FROM 2N3TO4) 28480 1854-80T1
AZQR 1854~-0071 TSTR:ST NPNISELECTED FROM ZN3T04) 28480 1854-0071
AZQ9 15854-5039 1 TSTR:ST NPN 80131 ZN3053
AZQLG 1854-0215 1 TSTRISI NPN 80131 P LT
A2G11 F854-00TL TSTR:SI MPN{SELECYED FRUM 2N3T041) 264p0 1854-507)
AZOL2 18500099 i ¥SIRIGE PNP 50133 ZNIOH
ArQl3 1863~G084 i TSTR:IS) PHP BOL2Y 2N431E
AZOL14 1653-0034 1 TSFREST PNPESELECTED FAOM ZN325L) 28480 1853-0034
AZQLl5 18550057 1 TSIR2ST FET N-LHANNEL 28480 1855-0057
AZR1 06871041 1 RIFXD COMP LOOK OHM 1 0% 1L/2NW 01zl (B 1041
AZR2 07640033 1 RIFXD MET OX 33 OHM 5% 2ZW 28480 0764+0033
A2R3 OF&1-0007 1 RiFXD MET OX 274 OHM 5% W 28430 GTs1~-0007
A2R% 0684~10Z2L G RIFXD COMP LO0GD DM 0% L/4W 0L1z) B p1 621
A2RS 0683-10L5 1 RIFXD COMP LOC OHM 5T 1 /4K Qrizl cCB 1015
AZRE Q7570044 2 RIFXD MET FLM 33,2 OHM 1Z )/24W 2B 450 Q75700464
AZRT GT57-040% [+ RIFXD MET FLM LOOQ OHM 1% L/8W 28480 QGIST~B4801
A2RE Qrs7T-0273 2 R:FXD METY FeM J.01K DHM 13 L/8W 28460 GT5T-02773
AZRG AT5T-0465 2 R:FXD MET FLAR F00XK (OHM LI 1/8NW 284480 0t5T-04565
AZRIO 07570370 2 R3FAD MET FLM 49.9K OHM 1.02 L/2w 28480 Q¥ST-03270
AZRL1 2100-1589 1 RIVAR LOMP THR/IKSBK OHM 20% LIN 1744 25488 2140-1589
AZRLZ 07570367 2 ReFXD MET FLM 100K OHM 1 E L/ 2W 28480 QI5T-03&7
AZRL1A DIRT-0401 REFXD MET FLM EG0O OHM L¥ 178W 286480 C¥5T-G401
AZR14 DT66-0033 1 RIFXD MET FLM 2000 OMM 2% 3W 268480 Ot66~0033
AZR1S O787-043 4 1 RiFXD MET FIM 3.658 UHM 1% i/8% 28480 DIST-0434
AZRLE G761~04566 i RiFXD MET X 10K OHM 5% )W 28480 OT&1-0008
AZRLT DHBT~563L & REFXE COMP 56K OHM L1GX L/2W alizl EB 5631
AZRLB Q6BT~5631 RiFXD COMP 56K UHM 102 1/ZW 013zl EB BbH3L
AZRLY 06841021 RIFXD COMP 10060 GHM L10F L/4W ailzl g 1ozt
A2R20 a75T-0399 4 REFXD MET FLM S2.5 OHM L Z LF8W 28480 arsT-03%99
A2R2Z1 D6 84-562F 1 RIFKD COMP S5.5K GHM 102 L1/4W Qilel C8 5623
AZR2Z Qi57¥-0764 & RFXE FEM 33.2K OHM LE L/74W 28480 Grs7-076%
AZRZ23 475 7~0388 3 RiFAD FLM 30.) OHM 1% 1 /8w 28484 Or57T-0388
AZRZA 47570436 Z RIFXS MET FULM 4.32K OWM 1% 1/8# 28480 OT5T-0436
AZRZ26 DT57+08%6 3 REIFXO MET FLM 22.1K UMM 1.03 L/2ZW 28480 07570846
AZR2T D6BT-5631 R:FXD COMP 56X OHM I0¥ L/2W 01121 ER 563L
AZRZB B4BT~5631 ReFXE COMP 56K JHM L0ZX F/2W G121 LB 5631
AZRZ29T 26861021 KRIFXD COMP 1000 4HM 10% /4% arizl 8 1021
AZR30 GYS¥-0369 RFXD MET FLM BZ2.% 0Orim $2 1L/8W 28440 o5 7-~039%
AZRIE a78T~0370 H: FXD MET FLM 29,9K OHM 1.0% 1/2W 2848C QIST-0370Q

AZBR3T AND AZR35 MUST BE REPLACED

AS A SET FOR PROPER RESULTS.
AZR3Z HT57-0712 i REFXD MET FLM 68, 1K MM 1% 174w Z8480 NIST~QT72
AZR33 03570388 RIFXD FLM 3C.3 OHM LE 178 28480 7570388
AZR34 0757T~3436 RiFXD MET FILM H#.32Kd GHM L% 1/Bk 28480 QIST-0436
AZR3S B757-0044 R FXD MET FLM 33.2K OHM 1% 1/2W £8480 21510044

AZR31 AND A2R35 MUST BE REPLACED

AS A SET FOR PRUOPER RESULTS,
AZR3b BT5T-0T46 R2FXD FLt 33.2K OHM 13 1/46W 28480 GI5T-AT64
AZR3B 0¥2i-043l 1 RIFXD DEPC 2.69K OHM 1% 1/2¢W 28480 0IET~0A31L
AZR39 0¥sT~4846 RIFXD MET FLM 22.1K MM 1.0% i/24H 284 80 QT5T~0B46
AZR4D Q6BT-2221 i RiFXD CUMP 2200 DHM 10% 1/2W 0121 EA 2221
AZR41 06BT+4731 1 RiFXD COMP 47K OHW 10% 1/72W Dllz: £B 473)
A2R43 JIST-0 846 RIFXD MET FEM 224 1K (HM ll..ﬂﬁ E/Z2w 28480 0I5T-0846
AZR&4G QT57-0L90 1 RIFXD MET FLH ZOK OHM LK L/2W 28480 GIeT-0L 90
AZR&5 OT5T-0480 3 RIFXE FLM 432K OHM 1% 178K 28440 oT51-0480
A2R4E 0¥s5T-0388 RiFXD FLM 30.1 ORM 1% 1/dw 284880 O¥s 103848
AZR&T 2100+1588 1 RiVAR COMP 2 X 1.5K (HM 20% LIN 1/4%4 28488 21001588
A2R40 DIST-0273 RiFXD MET FLH 3.01K OHM (3 1784 28460 0I5 7-02713
AZRAG OB11~1 746 1 RIFXD ww 0.36 UMM 5% I 28480 QHLL-1T746
AZRE0 757T~342 L 1 ReFX3 MET FLM £25% OHM L& E/B+H 28480 aT57~0421
AZuSE QT5T~042 8 1 RIFXG MET FLM Ll.b2K UHM 18 L/BwW 2480 Qrs¥-0428
AZR52 G761-0075 1 RIFXD MET OX 16K OHM 5% IH 28480 0761-0075
AZR54 6 38~3555 i R:EXD MET FLM 4.43THK UOHM 0.5% L/2W 28480 0658-3555
AZ2RSS GHGE~3554 1 RaFXD MET FLM 293 OHM J.5% 1/2n 28480 O698-3554
AZRSS 0684~3331 1 RIFX COMP 33€ OHM 10% 174w 1121 £8 3331
AZRST GT5a-0054 i REFXD MEY OX 330 OHM S8 L/ 2« 2B4B0 0758~-0054
A2R58 0684-1021 RiFXD COMP 1000 OHM I0% 1/4W glizl CB EQ21

See iniroduction to this section for ordering information
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Table 6-2. Repiaceable Parts {Cont'd)

i My

Refgrenge HP Part Number; Oty Description Mfr Part Number
Designation Code
42R59 0684-1021 R:F X0 CORMP 1000 OHM 10% 1/4W G112l CB 1021
AzRB0 0684-1021 RIFXD CLuMP LOUG OHM 102 1/4w 011zl B 1021
A2RGL 0727-0845 2 RIFXD FLM .74 MEGUHM LE L/2w 26480 0127~0845
LYLEF: 0757-0057 1 RFHD FLM B90K OHM 1% 1/2W 28480 0757-0057
AZRB3 21 03-00%6 i KIVAR COMP L MEGGHM 30% LIN 175 28450 2100-0096
A2Rb4 GeB3-1 535 1 RIFXD CUMP 9K OHM 5% /4 wLizi B 1535
AERGH 2100-2104 1 RIVAR COMP 1.5 MEGDHM 30% LIN 1/5k ZR480 2100+2108
a2Ren 069H~b866 1 REFXD FLM 33 MEGUHM 5% 1 284 50 069E-6566
LiR&T 07570348 F WIFXU MET FLM L.00 MEGUHMK LR L/4W 28480 07570344
AIRoH GT&1~0004 1 RIFXD MET X ZOK UM 58 1w 28480 G1e1+0004
B2R&Y 0T5T~0834 1 RIFAD MET FLM 10K OHM L2 1/2W 28480 oT51— 0839
AZRTC 0TST D766 1 RIFXD FLM 47.5K GHM 1% L1/4w 28480 GT5T-0768
AZRTL 07570454 1 ReFXD MET FLM 33.2K DHM 1% 1/5W 284 &0 GT5T-0454
AZRT2 2100-50%5 i R:yAR COMP 108K GHM 30Z LIN 1/ 5W 28480 2100-0095
A2RTS LI2T-0845 HEFXD FLM 1.78 REGOHM 1% E/2W 28450 Q10845
AZRT4 0598~3553 a RIFED FPLM 2,49 MEGRHMA 1% 1/2¥ 28460 06Y8-3553
AZRTS 06953553 RIFXD FLH 2.69 MEGOHM L% 1/2W 28480 8698-~3553
A2RT8 D6$8-3553 RIFXD FLM 2u%9 MEGUHM 1X i/2W 258480 G6F8~3553
AZRTT DaSE-3553 RIFAD FLM 2.4% MEGOHM 12 L/2W Z84480 36943553
AZHTE GhE~3553 RIFXD FLA 2,49 MEGOHM 1% 1/24 28450 0698-3553
AZRT 0595-3553 RIFXD FLM 2.49 MEGOHM 1% 1/2W 284480 06498~3553
42R A0 06953553 HIFXD FLM 2.49 MEGOHM L3 LF2W 28480 069B-3553%
A2A 8L 0695-3553 RIFAD FLM 2.49 MEGUHM 1% L/2# 28480 065%8-3553
AZRB2 0757-0344 RIFXD MET FLM 1.00 MEGIHM 1¥ i/4W 28480 QT57~ 0344
AZRA3 07570657 1 RIFXD HET FLM 27.4K OHM 1% 173w 28480 0157-0452
AZRB4 DY5T-0465 @sFXD MET FLM LDOK DHM 1% /8% 28480 0TS T-8455
A2R A5 0BEG-222 1 4 RIFXD CUMP 2200 OHM L0% 1/4w 031z o8 2221
LYLETY 065B-62B6 1 RIFXD COMP 1O0 MEGOHM 10T L/4H 784580 0L5E~6285
A2TY 0054 1-64182 i TRANSFORMER ASSY 2B 4ED 00141~64102
AZVi 1940-0013 1 ELECERON TUBE:82.0 +/~- 1V Ta2te 162R1

Y1 2L40-00G1 & 3 LAMP:GLOW 0.5 KILLIAMPS T-2 8ULB T1T44% 4ABLNE-96)
B2V 2140-0014 LAMP :GLOW 0.5 MILLIAMPS T-2 BUL3 71T44% SABLNE-9E)
AZV4 2140-0014 LAMPGLOW 0.5 MILLIAMPS T-2 HULA 11144 GABENE-96)
AZVRL 1902-34032 - 3 DIOGE BREAKDGWNIBU.6V 2% 28480 1902-3402
REVRZ 1902-05634 i DIODES. T4V 10T 28480 1902-0034
AZVES 15023104 H GIOGETBREAKDUNN 5.62Y 5% 4713 521093¢~110
BIVRG 1902+~3385 H DIODE BREAKDOWN:G9.BY 2% 28480 1502-3385%
AZVES 1502-3385 DIODE BREAKDOWN: &S84V 2% 28480 1902-3385
AZVHE 15020064 H DIGDE BREAKDUWNIT .5V 28480 1902-00064
AZVRY
AZMRT
AS 00141-61103 1 HIGH VOLTAGE TRIPLER ASSY 28480 0014151103
AP BELETED
A3MP2 00181-47101 2 GASKET: SIDE 28480 . 0018147101
AZMP3 00181.47102 1 GASKET: CENTER 28480 C0181-47102
A4 NOT ASSIGNED
A5 00141-86520 H PULSE CIRCUIT BOARD ASSY 28480 0014156520
ABCT 160-0158 T C: FXD MY 00058 UF 10% 200VDCW 56289 192P56292-PTS
ASCE 8160-0158 1 C:FX0 MY 0.0056 UF 10% 200VODCH 54249 192P56292-p15
ASLE 0160-22L2 L CEFXO MICA 560 PF 5% 330VDCW 28430 0l60-2212
BEL3 0140-0204 1 C:FXD WMICA 47 PF 5% BOOVDCW 14655 ROMSE470I5C
ASL4 GLa0=0207 1 C3FXO MICA 330 PF 5% 28480 0140~0207
A5C5 CLe0-Gl5 3 1 CHFXO MY 0.C0F §F 102 Z200VILH 562689 192P 10292-PT5
ASCE 0160-2262 i U3 A0 CER 16 PE 5% SODYDOW 72982 30L-000 COGO 1604
ASCT 0leg—¢146 1 CIFXD LER 0.02 UF +BO-20% 10OVDLW 9L418 Ta
ASLH 0LB0-0228 1 C:FXD ELECT 22 UF 10% 15VLOW 56289 1500226 X905 582015
ASCL0 0L8G-03T76 1 LiFXD ELECT 0.47 UF LOE 35VDCH 56289 1500474 X F03542-DYS
A5C11 01600165 C2FXD MY 0.1 UF 0% 200vDCW 56289 192P10492-P 5
A5C1E DL&60~-D16 8 C:FXD MY 0.k UF 10% 203VDCW 56289 1928 1049 2-PTS
ABC13 0180-0155 1 C: FXD ELECT 2.2 UF 20% 20VDCW 45280 160DZ25X0020A2-DYS
ABCTA G160-0157 1 o FXD MY 4700 PF 10% 200v0CW 66289 192PA47292P TS
ABC15 0180-1735 z C: FXD ELECT 22 UF 10% 30VDCW 28480 G180-1738
ASC18 0180-1735 C: FXD ELECT 22 UF 10% 30VDCW 28480 0180-1745
ABC17 01560052 C: FXD CER 0.05 UF 20% 400VDCW 56289 33C17A
K5CAL 1501 -0040 DIODESILICON 50 MA 30 WV 07263 FOGLOES
ABLE2 1501-0040 OIODEISILICON 50 HA 30 wV 07263 FOG1088
ABLHS LSUL-0040 DIGDESSILICON 50 MA 30 WV 07263 FDG1088
ASCRG 1901~0048 DIDCE:SELICUN 58 MA 30 wV 87243 FOG1088
ASLRE 1901-0040 DIODESILICON 50 HA 30 Wy 07263 FDGLOS8
ASLRG 1901-0046 BICDESILICON 50 MA 30 WY 87263 FoG1688
ASCRY 1901004 GIDDESELICON 50 MA 3D wV Q¥2e3 FDG1088
LT T 1903-0040 SIGOE:SILICON 50 M4 30 WY G7263 FNG1088
ASCRS 190L-0040 DIUGE:SILICON 50 MA 30 WV 07263 FOGLo58
B5CRED 1401-0040 DENDESSELICGN 5D MA 30 WV 01263 FDG1088
A5CH1D 1901-0040 BEODE:SILICON 533 MA 30 wV aties FOGLOBA s
ASCRLZ L301-0033 4 DEODES JLICHN L0DOMA 13DwV 07263 F3369 i
ASCR1I 15010033 DIIGESILICON LODMA LEdnV aizes £03369
ASCRLA 19010028 DECOEISELICON 8.754 400PIV 04713 SR1358-9
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A Mfr
Refgrenc_e HP Part Number] Qty Description Mfr Part Number
Designation Code
ASCHIS NOT ASSIGNED
ASCRLISE ER0I-G04A0 DIUDESSILICON 50 MA 30 WV UTZ43 FLi1088
ASCRL? 1901-0440 DIJDEZSELICON 30 MA 30 WV QT ZE3 FOGIOBS
ASLR1S 1961-G040 DIOCESELICON 50 MA 30 w¥ 7263 FRGLORA
ASCRLIY 1901-0040 DIGDE:SILICEN 50 MA 30 wV ar2é63 FOGLINBB
ASCRZQ 190 L0044 DIGOE:SILICON 50 MA 30 WV GTzel F051088
ABCR21 19G1-0040 OIODELSILICON 50 MA 30 WY QT 263 FRELI088
AS{R22 1381-0048 DIGDESSILICUN 5D #Ma 30 wV GT263 FRGLOBS
ASCR23 13053040 GIGRDESSILICON 50 WA 30 WV 07263 FU61088
A5CR?4 I901~0040 DIGOESSILICON 50 MA 30 WV 87263 FpGloaa
ASBCRZS L901-0040 DIUDESSELICON 50 KA 30 WY 472863 FOGLIOS8
AS{HZS 19031-0418 i DEODE=SI 3A 4QUPRAY S&TED SR iB4s-12
ABCRZT LRCE-~0033 DIOOE:SELICON (00N E8IwV 07263 FO3269
ASCHZE F30E-0040 DIOBE:STLICEIN 50 MA 30 WY grzed FGloga
ABCRZY 1931-6840 QIODESSEILICON 50 MA 30 wV AT263 FLG1OBS
ASLl QLH0-} 634G i LOLL/CHOKE 51.0 Uk 5% 28480 S9100~1630
ASG1 1853-002¢ 1 TSYR:SE PNPESELECTED FIOM 2N3TR2) 28480 18530020
A5Q02 1855-0317 1 FSTRIUNFJUNCTEON Si 94713 MG 894
ASQ3 1854~0073 TSTR:ST NPNY{SELECTED FROM 2ZN3ITD4 ) 28480 18540071
AS04 15854-0071 TSTR:SI NPNESELECTED FROM 2N3704) 28484 16554~-0071
ASQ5 1854-0073% FSTR:ST WPNESELELTED FROM ZN3TO4) 28480 18540071
ASQ6 18954-0358 3 FSTRIST NPN 28480 1854~0358
ASQT i854-0358 TSTR:SE NPN 284580 1854-03458
ASQ8 1354~0358 FSTR:=S1 NPN 28480 1854-0358
ASQY 1854-0071 TSTR:S51 NPNISELECTEDR FROM 2N3T041} 28480 1854~0Q71
A5Q10 1854-007T1 TETR:ISI NPNISELECTED FRQOM 2N3T04) 28480 1854-G071
A5Q11 1854~30T71 TSTR:S5F NPNISELECTED FROM ZN370413 28480 18540071
ASCLZ 1854-00T71 FTSTR:ISI NPNISELECTED FROM 2N3T704) 28480 1854-G071
AS013 18540234 1 TSYR:SE NPN BGidt ZN3550
ASQL4 1854-0071 TE5TR:ST NPN{SELECTED FROM 2N3TD4) 28460 185 4~0G0T)
ASQLS LA54-00T) FSTR:=ST NPN{SELECTED FROH 2N370C41) ZB4B0 L§%4~00TYL
ASQLE 1854~0071 TSTR2ST NPMESELECTED FROM 2N3704) <8480 iB54—0071
ASNT 1854~00T1 TSTR:ST NPN{SELELTED FROM ZN3T04) 284380 1854-007T1
ARD)E 1854-0071 TSTR:SI NPNISELECTED FROM 2N3T04) 28480 1654-0071
ABQLS 1854~3071 FTSTRISE NPNISELECTED FROM 2N3T04) 28480 18354-0071
ASCZ0 i854-0071 TSTR:zSI NPN{SELECTED FRUM 2N37041) 28480 1R854-0GT}
ASGZY 1654-0071 TETR:51 NPN{SELECTEDG FROM 2N3704) 28480 1854-0071
ASQzZZ 1854~03071 TSTRISL NPNISELECTED FRUM Z2N3704) JB4B0 LB34-0GTL
ASRE GI5T7~04T73 3 R:FXD MET FLM 221K OGHM 1% 1/73W 28480 otsT-0473
ASRZ 2684-1051 5 AsFXE COMP IMEGUHM 1% 1 /4R Q1121 s o5l
ABR3 0684~L0Z1 RIFXD LOMP 1000 OHM LOE 1/74W 0ilci 8 1021
ABRA 07570401 R:FXD FLM 100 OHM 1% 1/8W 24545 C41/8-TO-T0-F
ABAS 842221 RIEXD COMP 2200 DHM LOE L/4W alizi e z221
ASRGE DOHB4~4T3] } REFXD LGHP 47K OHM 10% 1/4W Giizl LB 4731
ASRT DHBA—2E31 3 R:FXD SOMP 22K OHM 103 174k 011z1 .8 2231
ASRB DOGB-3L55 L RiFXD MET FLM 4.564K 0OHM 1T 1/8w 28480 $658-3L55
ASRY Q757430 1 R2EXD METY FLM 2.2LIK 06 12 1/8w 28480 QT5T-04 30
ASR1O 2EG0-Q424 1 RiVAR COMP 2 X SOK OHM 208 LIN L/4W 28480 21000424
ASKLE} Q15 T~0469 1 R:FXD FL M L50K OHM 31X 1 /78W 28480 QT8 T-0469
ASREZ Q757047 3 RIFXD MET FLM 221K (4K 13 1/8W 28480 Q15104713
ABRES Qr5eT-0481 2 R:FXD MET FLM 475K OHM 1% 1/8W 25480 o757-0481
ASRLS 2100-0983 i RIVAR COMP 3 X LOOK M 20% LIN 1/44 28480 2100-0983
ASRES S684~2221 RIFXD CUNP 2200 GHM 10% 1/4W 0ilzl B 2221
ASRLE 07570466 i R2FX3 MET FLM LLOK OHM 13 1/8W 284390 PIET~04 06
ASRLT d684-1831 1 RIFXEG COMP 18R OHM 102 1/44W Glizl B 1831
ABRLB Gad4~1061 3 RI:FXD CUMP 10 HEGUHM 10% 1/4W gliZl 5 1061
ASRLY Go84~4T4 L 2 RIFXD COMP 3T0K OHM I0E 1/4W Olizl LB 474)
ABRZO G&965~4009 1 RiFXH FLM 50K OHM 13 Ei/ UM 28488 06%8—4009
ABR2E 2T571-0476 Z RIFXD MET FLH 301K OMM 1% i/84 26460 QI57-0476
ASRZ2 G757-0456 i AFXD MET FLM 43.2K OHM 12 1/8W 28480 QIS T-0456
ABRZ3 ors1-0lze 1 RiFXD MEY FLM 200K OHM 1% i/ 2w F6480 arst-Ggi2a
ASRZ24% D6 B4~ L06] RIFXD COMP LD MEGOHM 102 1/4HW gllad 8 1081
ASRZ2S 07I5T~0B50 3 HIiFXD MET FLM 39.2K GH4 1.0% 1/2w 28480 OTS5T-0BH0
ASR26 Qrsr~0367 RIFXD MET FLM iD0K OHM L% L/2W 28480 QT5T~03867
ASRZT 07570461 RIFXKD MET FLM 475K OMM FE )}/BW 28480 Q7510481
Asfzae Q664w2221 RIFXD COMP 2200 OHM LOZ j/4W olizl LB 2221
ASRZ29 06 84-5611 1 RF XD COMP 560 OHM ;0% L/76W 0ilzi 8 3611
ASRIG 07157-0733 1 RIFXD FLM B2%K UHM 1.0% L/4W 28450 o757-0793
ABR31 J684—2761 L RIFEXD COMP 220K OHM 108 L/4W 0112 LA 2241
ASR3Z Q6684-1031 & RiFXi Ci,MP LOK UHM 10X 174w 0Lllél 8 1031
ASR33 D684-1051 RaF Xl CUMP IMEGOHM 13 L /4KW aLiel CH 1051
A5R34 Q684~1031 R:FX0 CUOMP LOK UMM LOL 174W alici CH 1031
ASRAS 06684—103) RIFXKG LOMP 10K OHM 10% 1/4W OiLZl Cs 1031
ABRZE Db E4~1(13]1 RIFXD COMP 10K OHM 108 1/74% olicl Cs 103)

See intreduction fo this section for ordering information
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Reference HP Part Number| Qty Description Mfr Part Number
Designation Code
ASRET D684~1051 RiFXD COMP LMEGOHM 18 1/ 9w Gitdl €6 16351
ASH 33 GoBa-4T721 7 RIFXD COMP 4700 (HM LOE 174w OLizZl B 4721
AGRAL 8T5 1-0480 R3FKU FLM 432K Onid 1% L/8W 28450 0I57T-0480
ABRG3 SohuLamg 2L RIFRD CUMP 2700 DHM LOE 1/4W GilizZl Cy 4721
ASH44L 8757-0439 RiFXD FLM 432K UHM 13 /BN 28480 QI57-0480
A5R4E GT51-0791 1 RIFAD FLM B19K GHM L.08 1/74W 28480 07570751
ASR4T areT-~-0476 R:FXD MET FLM 301K £HM 13 L/8W 28480 07910476
A5R4H 8763i-0083 1 RIFXD MET OX 63K OnM 5& LW 28480 0761~0083
£5049 GoB4~4121 RiFXD COMP 4700 GORM 108 1/4W Gllzi Ly 4721
ABRSE OoBA~4TAL R4FXD CUMP 470K OHM 10E L/4W Glizi £8 4741
ABRSY J6e84—-L051 R2FXD COMP LMEGUAM 13 L/ 4W 01121 8 105l
ASR5Z D684 -104L 5 RIFXD COMP 1G0K OHM 10E L1/4K 01 2k CB 105
AGR53 06841041 RiFXD LuMP 106K DHM (0T i/4W alizi La 1441
AlkShy OcBe-1061 REFXD COMP 10 MEGUHM L3 j/4W Gle21 £B 1461
ABu55 V684 ~2T31L H RIFXD COMP 27K DHM 10% L/4W 01341 C8 273}
ASRS56 D6 64—} (41 RIFXD COMP 100K OHM 10E L/4W aiizl Ch 104l
ASHRST b684-2211 L RIFXD COMP 220 OHM 102 L/4W g1i2i LR 221l
ASRY4Y P684~823] 1 ReFXD CUMP 82K OHK 10% 1/9wW Dilzi Cid 823)
ABREY d684~105F REEXD COMP IMEGOHM 13 1/ 4k Olizl LB 1051
ASR60 0684-15811 1 ReFXD CuMP 180 GHM L% L/4wW Uilel Ch 1811
ASR&EE 065830647 i RIFXG MET OX 15K OHM 5% 2ZW 28480 09698~364 7
ASRSEZ O68e-1041 RifFXD CUMP 100K GHM 103 L/4W Gilzl G 1041
AEROG 07570473 REIFXD MET FLM Z2EK GHM 1% 1/6W 28484 AT51~0473
ABRGS 06841041 RIFXD COMP 100K GHM 10T L/aw 01123 €8 104l
AGRGG 0684—2231 R:FxD COMP Z2K OHM 10% 1/4W Dlizl L8 2z3:
ASRAT Q684—4¥2] REIFXD CUMP 2700 OHM 10Y 1/4W ollz: e 4721
AGRES 36846831 2 RIFX( LUMP 6BK OHM LUE L/4W 011zl L8 6831%
ASREYG 0684-4721 RIFXD CUMP 4700 OhM 10% L/4w 0illzi CH 4721
ASRTQ Go84-33C1 2 REFAD COMP 3300 UGHM 10% 1/4wW 0112% Ln 3323
ASRTL B684~683) HiF XD COMP 68K OHM 102 1/4wW Orizl €8 sE3L
ALRT2 Gads-eTel RIFXD COMP 4700 CHM LOX 1/74W 0lled L8 4721
ABRT3 06B84-332% RIFXD COMP 3300 OHM i0& 1/4W 0lizl £8 332
ASR T4 g684-2231 RIEXD COMP 22K OHM 10% 1/4W 01121 s z231
ABRTS QL g4-n T2t RIFKD COMP 4700 DHM L10% 1/4W $lial CB 472%
ASRTo 06831555 1 REFXD COMP L5 MEGOHM 5% i/4W 91121 £ 1555
ABRTT G664—1021 RIFXD CUMP 1000 ORM 1O 1/ OLizL L 10£1
ASR30 06841023 RIFXD CUMP EQ00 OHM 10% 1/4kW o121 €8 1021
ABRS 0683-6635 i R:FXD 56K CHM 6% 1/4W 01121 CB 5525
ABS1 3101-1258 1 SWITCH. 8 SECTIONS 28480 31011258
ABVRI 1902-3104 1 DIODE:BREAKDOWN 582V 5% 84713 5710939110
ABVR2 1802-0597 HODRE BREAKDOWN:B6.2V 5% W 28480 1962-0597
86 014 1~66502 1 HOREZONTAL DRIVER ASSY 28480 0614 L~065G2
ASC1 UL50-090%2 C:FXD CER 0.G5 UF 203 400VOLwW HO£89 A3C17A
ASLZ 01500052 CIFXO CER Q.05 UF Z0£ 400VOLW 562H% 3301 7A
ABE §170-0029 2 CORE:MAG, SHIELDING BEAD G214 66-55C-GEA2/4A
ABL2 8170-0029 COREIMAG, SHIELDING BEAD 02114 56.5580-65A2/4A
ABO1T 18630638 2 TSTR:S! PNP 28484 18530038
ABQZ 1853-0038 TSTH:S51 PNP 28480 1863-0038
AR U757-0401 8. FXD MET FLM 100 OHM 1% 1/8W 8480 O767-0401
ABR2 0767-0401 ArEXDMET FLM 100 OHM 1% /8w 28480 7570401
ABR3 9767-0850 RFXD MET £LM 38.2K OHM 1.0% 1/2W 28480 0757-0850
ABR24 0757-0850 R:FXD MET £LM 39.2K OHM 1.0% 1/2% IR480 07570858
ABRS U757-0401 RIFXD MET £LM 100 OHM 1% 1/8W 28480 g757-0401
&Y 0960-G443 i ASSY:POWER MUDULE 28480 0960-0443
ATET 50208122 i LINE VOLTAGE STDLECTION CARD 25450 5020~F1e2
ATF1 2110-0014 FUSE: CARTRIDGE 4 AMP 125V §LOW BLOW 76915 313004

{108V OR 120V OPERATION ONLY)
ATET 21100363 1 FUSE: CARTRIDGE 2 AMP 250V SLOW BLOW

{220V OR 240V OPERATION ONLY) 71400 WMBX-24

See introduction to this section for ordering information



Model 141T Replaceable Parts
Table 6-3. List of Manufacturers’ Codes
MER Zip
N « HANUFACTURER NAME ADURESS CODE
NO MAF DESCRIPTION FOR THES MFG NUMBER

a0000 UoSuhs LOMMON ANY SUPPLIER OF UaS5+As
012k ALLEN BRADBLEY CO. HILWAUKEE » WiS. 53204
Ni293 TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENYS Diva. DALLAS, TEX. 1523
03508 HeEs COa SEMICONIULTOR PROD. DEPF. SYRACUSE. NLY. 13201
04713 MOGTORGELA SEMICONDULTOR PRODWLINC . PHOENIX, ARTZ. a5008
06540 AMATOR ELECT. HARDWARE (. INC, NEW QNCHELLE, NaY. 10801
872563 FAIRCHILD CAMERA & INST. CORP. SEMICONDULTOR DEV. MOUNTAIN VIEds CALIFa 24040
agTis NG M/F DESCRIPTION FOR THIS MFG NUMBER
14659 CORNELY DUBLIGR ELRLT. OIVLFEDERAL PAZEIL ELELE. (8. WEWARK Y Hade 27108
26346% GRIxS REPRODUCER CIRP. Nrr ROCHELEE: NaY. 16802
27191 CUTE ER~HAMMER INC. POWER BIST. & CONTROL DIV. MItWAUKEE. WESCa 5321 b
28480 HEWEETT~PACKARD £0. CORPORATE HO YOUR NEAREST MP QFFICE
55289 SPRAGUE ELECTRILC C3. N, ADAMS, MASS. a1z2a?
584T4 SUPERIDR ELECTRIC CO0. THE BRISTOY , CONN. 046610
71400 BUSSMANN MFG. OIV. RC GRAW-ESISON CO. STa LOUIS. M. 63017
11468 ITY CANNGN ELECT. INC. LOS ANGELESy CALIF. 94831
71590 GLOBE UNION TNC. CENTRALAB DIV. HTLWAUKEE, WISC. 53201
71107 LT COIL Cl. INC. PROVIDENCE. Rals a290%
TLT44 CHEICAGD MINTATURE L AMP WORKS CHICASO, [LL. 40640
T1TRS CINGH MFG. E0. DIV fAW INC. ELK GROYE VILLAGE. Jib.
72825% EBY HUGH Ha FNC. PHILAGELPHIA, PA. 19L44
72982 ERIE TECHNOLOGICAL PROD. INC. ERIEs PAS 18512
Th2Té STGNAL ITE INC. NEPTINE, Nod. QTTS3
75915 L ITTELFUSE INC. DES PLARNESy TLba &0016
76530 CINCH MONADNOCK MILLS DIV. TRW ENC. CITY OF FNDUSTRY, LALTF. 9l T4 b
79136 WALDES XOGHMINAODR INC. LOMG 3. CEiTYs NeYa PEID:
80131 ELECTRONIC INDUSTYRIES ASSOCEATION WASHINGTON GeCa 200056
52142 ATRCO SPEER ELECT. COMP. D BIIS, PA. 15888
6234¢% SHWITCHORAFY INC. CHICAGO, ILis 60630
B3330 SMITH HERMAN H. INC. BRGODKLYNs NaY. 11207
1418 RADIO MATEREALS (0. CHICAGD. fLLa» H0546
I 5486 AUGAT INC. ATTLEBDRA, MASS. 32703
42ta2 1ML MAGNEYILS LORP. WESTBURY,y Lelar NuYa 11590
35348 GORDAS CORP. BLOOMFIELD, Noda 37003
FT454 INDUSTRIAL RETAINING RING (O TRYINGTON+ Nads aT7lll

See introduction to this section for ordering information
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Replaceable Parts

Model 1417

HAT-A-1-06-76

Figure §-1.

Cabinet Parts, Exploded View



BModel 1417 Replaceable Parts

Table 8-3. List of Manufacturers’ Codes

MFR ' 1ip
NO. HANUFACTURER  NAME ADDRESS LO0E
NO MN/F DESCRIPTION FOR THES MFG NUMBER

000a0 U.Sahs COMMDN ANY SUPPLTIER OF #¥.5.A.
o1k2t ALEEN BRADLEY (0. MILWAUKEE s WiS, 53204
01295 TEXAS ENSTRUMENTS INC. SEMICONDULTOR COMPONENTS OIV. DALLAS, TEX. 7523
03508  G.E. CO. SEMICONDUCTOR PRDD. DEPT, SYRALUSE, NaY. 13201
04713 MEOTORDLA SEMICONGUCTOR PRUDWGENG o PHOENTX, ARIZ. 85008
66540 AMATOM ELECT. MARDWARE COu. INC. NEW ROCHELLE. NaYa 10801
07263  FATRCHELD CAMERA & IMSV. CORP. SEMICONDUCTOR OiV. MOUNTAIN VIFW. CALIF. 94040
OBTLE NG M/F DESCRIPTION FOR THIS MFG NUMBER
14655  CORNEL], DWBLIER FLGLL. OIV.FEDERAL PAZSEIC ELELE. (0. wER ARy Nado ¢710%
26365 GRIS REPRODUCER CIRP. New ROQCHELLEe Na¥. 10802
27191 CUTLER—HAMMER INC. POWER DIST. £ CONTROL DIV. MILWAUKEE., WISE. 53216
28488  HEMLETT~PACKARD L0. LORPORATE HO YOUR NEAREST MP QFFICE
56289 SPRAGUE ELECTRIC €3 N. ADAMS, MASS. 01267
58474 SUPERIGR ELECTRIC CO. THE SRISYOL, CONN. 06010
T14G0  BUSSMANN MFG. DIV, MC GRAW~EDISON CG. §T. LOGIS. M. 53017
TL468 ITT CANNON ELECT. INC. LOS ANGELES. CALIF, 90031
T1596  GLOBE UNION INC. EENTRALAB DIV. MILWAUKEE s WESC. 53201
TYTOT  COF0 COEL G INC. PROVIDENLE. Raols 02905
TE?44  CHICAGD MINTATURE LAMP WORKS CHECAGO, TiL. 50640
71785  CINCH MFGa £O0. DIV TRW INC. ELK GROWE VELLAGE., ILL.
72825 EBY HUGH H. INL, PHILADELPHLA, PA, 19i44
12982 ER1E FECHNOLOGICAL PROD. INC. ERIE, PA. 16512
74276 SIGNALITE INC. NEPTINE, Nada 97753
75915 L ITTELFUSE INC. DES PLAINES. ILka 50016
TES530  CIMCH MONADNOCK MELLS DIV. TRW INC. CITY OF INDUSFRY, CALIF. 9L T4b
191386  WALDES KDHINGDR INC. LONG L[5+ CLYYy Nu.Y. 1£10%
80131 ELECTRONIC INDUSTRIES ASSOGCIATION WASHINGTON 0.€. 20006
B2142 AIRCO SPEER ELECT. COMP. 04 8315, PA 158061
42389 SWITCHCRAFT INC. CHECAGD, ItL. 50630
83330 SMITH HERMAN H. INC. BRODKLYNs Na¥, 11207
31418 RADIO MATEREALS L0 CHECAGD, fiL. 60666
21506 AUGAT INC. ATTLEBORG. MASS. 32703
92762 1HMC MAGNETICS LORP. WESTIURYs Lalues NuYe 1E590
95348  GOROOS CORP. BLOGMFIELD. M.d. 81003

FT46R FNOUSTRIAL RETAENING RING CO. TRVINGTON. Nalda oLl

See introduction to this section for ordering information
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Replaceable Parts

Model 141T

IT-A-1-06-76

Figure 6-1.

Cabinet Parts, Exploded View



Modet 1417 Replaceabie Parts
Table 8-3. List of Manufacturers’ Codes
HFR i
NO . HANUFACTURER NAME ADDRESS CNDE
NO MF DESERIPTIDN FOR THIS MFG NUMBER

apoas UeSaha COMMON ANY SUPPLIER OF U.S5.A.
01121 ALLEN B8RADLEY LG, MI; WAUKEES WES. $3204
0129% YEXAS INSTRUMENTS INS. SEMICONDUCTOR COMPONENTS DiV. DALLAS. TEX. 75231
03568 G.Ee L0 SEMICONIUCTOR PROD. OEPT. SYRALDUSE. NuY. 13201
a46713 MOTOROLA SEMICONDUCTOR PRODLING . PHOENYX, aREZ. 845008
GB540 AMAYTOM FLFEGT. HARDWARE CO. INC. NEW ROLHELLE, NoYa 1080}
07263 FATRCHILD CAMERA & INST. LUORP. SEMICONDUCTGR DIV. MOUNTAEN VIEA, CALIF. 94040
OBTiA N M/F DESCRIPTION FOR THIS MFG NUMBER
14555 CEORNELL DUBLYER FLELE. DIV.FEDERAL PAIFIL ELECE. £8. NEWARKy Nuds gt1os
26365 GRIcS REPRODUCER CIRP. Miew ROCHELLE, NaY, [1a):5 )
2718l CUTLER~HAMMER INC. POWER BIST. & CONTROL BiV. MEIEWAUKEE. WESES 53216
284840 HEWETT-PACKARD C0O. CORPORATE HY YOUR NEAREST HP UFFILE
56289 SPRAGOE ELERCTRIC C1J. M, ADAMS, HMASS. 31247
58474 SUPERIOR ELECTRIC CO. THE BRISTOL, CONN. 06010
71400 BUSSMANN MFG. DIV, % GRAW~EDISON CO. S5T. LOUIS. M. 53017
Tlhe8 ITT CANNDN £LECT. INC. LOS ANGELES, CALIF. 3031
TLS%0 GLOBE UNION INC. CENTRALAB Ofv. MILWAUKEE, WISCS 53201
Ti707 COTa COEL C0. ENC. PROVIDENCEe Rale 2935
T1764% CHICAGO MINIATURE L AMP WORKS CHICASGE, JLi. L0640
Ti?85 CINCH KMFGa CO. DIV TRW INC. ELK GROYE VILLAGE, ILL.
72825 ERY HUGH M. INC. PHELAGEEPHIA, PA, 15544
T294a2 ERIE TECHRNOLOGICAL PROD. INC, ERIE, PA. 14512
74276 SIGNAL ITE INC. NEPTINE, Na.Jdo 07753
T6G1% LUITYELFUSE INC. DES PEAINESs TLLe 60016
76530 CINCH MONADNGLK MitLS BIV. TRW INC. CITY GF INDUSTRY, CALIF. FLT4h
79135 WALDES KOMINGOR INC. LONG 5. L1TY, NaYa 1110}
80131 FLECTRANIC INDUSTRIES ASSOCIATION WASHENGTON Do 20006
B2142 AIRLO SPEER LLECH. COMP. B BIIS. PA. 15801
82389 SWITCHECRAFY INC. CHICAGO. iLl. &0630
83330 SMITH HERMAN M. INC. AROGKLYNs NaTe L1207
91418 RADID MATERIALS Q. CHICAGD, ilis 50646
F1L506 AUGGAT INGa ATTLEBORG, MASS. QZ703
92702 [ HC BAGNETICS CORP. WESTBURY, Lalay NeVa it5%a
35348 GORDBOS CORP. BLOOMFLIEL D, Keds 4T00%
97464 ITNDUSTREAL RETAINING RING CO. TRVEINGTON. Nads ariit

See introduetion to this section for ordering information
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Repiaceable Parts

Model 141T

141T-A-1-06-16

Figure 6-1.

Cabinet Parts, Exploded View



Model 1417 Replaceable Parts

B Table 8-3. List of Manufacturers” Codes
HFR Zip
MO HANUFACTURER NAME ABBRESS CODE
NO M/F SESCRIPTION FOR THIS MFG NUMBER

elageiele] UeSehe LOMMON ANY SUPPLIER OF Ua.S.As
oltz2i ALLEN BRADLEY COJ. MILWAUKEE .Y WiS. 53204
01295 TEXAS INSTRUMENTS TRGC. SEMECONDUCTGR LOMPONENTS Div. DALLAS, TEX. 75231
93508 G.Ea C0e SERICONDUCTYOR PROD. DEPT. SYRACUSEs NuY. 13201
04713 MOTORGLA SEMICONDUCTOR PROUDWLING . PHOENIX, ARIZ. 850C8
Q6540 AMATOM ELFCT. HARDWARE (0. INC. NEW RACLHELLE, NaYas 10801
aTe63 FATRCHILD CAMERA £ INST. CORP. SEMICONDUCTOR OIV. MODNTAIN Vieds CALIF. 24040
NeTLE NO M/F DESCRIPTION FOR THES MFG NUMBER
14655 CORNELL DUHBLIER FLELH. DIVLFEDERAL PAZWETL ELECE. (0. RERARE . Hads 8710%
263A5 GRIES REPRUODUCER CIRP. Mew ROCHELLE. Na¥. Losoz
27191 CUTLER-HAMMER [NC. POWER DiS5T. & CONTROL DIV. MEILWAUKEE, WISC. 5326
28580 HEWLETT~PACKARD (O, CORPORATE HE YOUR NEAREST WP OFFICE
56289 SPRAGUE ELECTRIC (3. N, ADAMS, MASS. d2st
58474 SUPERIQR ELECTRIC (0. THE BRISTOL. CONN. Qole
71400 BUSSMANN MEG. DIV, MG GRAW-EDISON €O, §$T. LBUES. M3, 53017
Tl468 I7Y CANNON ELECT. INC. L OS ANGELES, CALIF. 900631
T1590 GLOBE UNION INC. LENTRALAB OfV. HEILWAUKEE, WISC. 53201
TLTO07 Card €oke CO. INCs PROVEIDENCES Rala D25
TLT44 CHECAGG MINIATURE L AMP WORNKS CHICAGO, [iLL. 605650
Ti78% CINCH KFG. CO. 81V TRW INC. ELK GROVE VILLAGE, ILL.
TE2825 ERY HUGH M. INC. PHILADELPHIA, PA. 19144
729482 ER{E TECHNGLOGICAL PROG. INC. ERKEs PA 16912
T4276 SEGNAL ETE INC. NEPTINEs Nads arrsa
758915 LEFTELFUSE INC. OES PLAINES, ILL. 600G
16530 GINCH MONADNOCK MELLS OIV. TRW ENC. CITY OF INDUSTRY, CALIF. SET46
79136 WALDES KOHINOGR ENC. LONG 15, CITYy N.Y. LiLos
a3131 ELECTRAONEC ENDUSTRIES ASSOCIATION WASHENGTON DaCa 20006
82142 ATRCO SPEER ELECT. COMP, DY BIIS. PA. 15801
8z38% SWITCHCRAFT INC. CHECAGO, ELE. b0630
83339 SHITH HERMAN H, INC. BROJKLYNe NaYa 11207
1418 RADIC MATERTALS (4. CHICAGD, fLla 60686
91504 AUGAT INC. ATTLEBORG, MASS. GFT03
92702 [M{ MAGNETICS {GRP. JESTIURY, Lalasy N.Y. 11590
95348 GORBOS CORP. BLOGMFEELD,y Nodu n7053
1464 INGUSTRIAL RETAINING RING CD. FRVINGTON, Nods 07l

See iniroduction to this section for ordering information
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Replaceable Parts Model 141T

1417-A-1-06-76

Figure 8-1. Cabinet Parts, Exploded View



Medel 141T

Repflaceabie Parts

MP116 -

MP116

MP49

MP27 MP30 MP25 MP30 MP28 MP30MP24 MP30 MP26 MF29

1417-R-3

Figure 6-2. Mechanical Paris, Front View
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Replaceable Parts

Model 141T

MP23

MP75 MP8b

MP125

MP73

MPG5
{(HIDDEN)

MP22

1417T-R.4

Figure 6-3. Mechanical Parts, Rear View



Model 141T Replaceabie Parts
A3MP2
A3MP3
mpgg (HIDDEN)  A3mp1 MP79
MP105
MP92
MP37
MP47 MPO4
MPG7
MP
MP76 67
MP38
MPG7
MPB7
MP59
141T-R-9

Figure 6-4, Mechanical Parts, Top View
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Replaceabie Parts

Model 1417
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Figure 6-5.

Mechanical Parts, Bottom View



Muodei 1417

Changes and Options

SECTION Vii

MANUAL CHANGES AND OPTIONS

7-1. _INTRODUCTION.

7-2, 'This section contains information required to
backdate or update this manual for a specific instru-
ment. Description of special options and standard
options are also in this section.

7-3._MANUAL CHANGES.

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 the changes
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. Example: if
backdating changes 1, 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,ifa MANUALCHANGES
sheet is supplied, make all indicated ERRATA cor-
rections.

Table 7-1. Manual Changes

Serial Prefix Make Changes

950—, 973— 12 through 1
1047A 12 through 2
1112A 12 through 3
1113A 12 through 4
1141A 12 through 5
F145A 12 through 6
1147A 12 through 7
1218A 12 through 8

1223A, 1232A 12 through 9
1250A, 1315A, 1320A, 12 through 10
1337A 12 and 11
1502A 12

CHANGE 1

Paragraph 4-18,
Sentence 5: Change R11 to A2R42.
Table 6-2,

A2: Change to HP Part Number 00141-66514, Qty
1; POWER SUPPLY BOARD ASSY,; Mfr. Code
28480; Mfr. Part No. 00141-66514.

Add: A2R42; HP Part Numher 0811-1746; Qty I;
R: FXD WW (.36 OHM 5% 2W; Mfr. Code 28480;
Mfr. Part Number 0811-1746.

Figures 8-8, 8-10,
Add: R42 (between R3 and R46 on A2 assembly
photo).
Add: R42 (0.36 ohms) between the anode of
A2CR16 and the base of A2Q10.

CHANGE 2

Table 6-2,

MP18: Change to HP Part Number 00141-60202.

FL1: Change to HP Part Number 9100-2818; Qty 1;
FILTERLINE 115/230 VAC; Mfr. Code 56289;
Mfr. Part Number JN10-1991A1.

J3: Change to HP Part Number 1251-0148, Qty 1;
J:NSR P/O FL1; Mfr. Code 87930; Mfr. Part
Number 1065-1.

§4: Change to HP Part Number 3101-0011; Qty 1;
SWITCH: SLIDE DPDT; Mifr. Code 82389; Mfr.
Part Number 11A-1013.

W1: Change to HP Part Number 8120-0078; Qty 1;
CABLE ASSY: CORD SET (7.5); Mfr. Code
70903; Mfr. Part Number KH-4147.

CHANGE 3

Table 6-2,
Delete: J10, JICEL, J11, J11E1.
Delete: W11, W11IMP1, W11MP2.
Section VHI,
Delete: Auxilliary B portion of figure 8.7.

CHANGE 4

Table 6-2,

MP3: Change to HP Part Number 00141-6021Z;
Qty 1; PANEL:FRONT; Mfr. Code 28480; Mifr.
Part Number 00141-00212.

MP6: Change to HP Part Number 5060-0765, Qty
2; RETAINER: HANDLE ASSY; Mfr. Code
28480; Mfr. Part Number 5060-0765.

MP13: Change to HP Part Number 5060-0777;
Qty 2; KIT: RACK MOUNT; Mfr. Code 28480;
Mfr. Part Number 5060-0777.

MPI4: Change to HP Part Number 5000-0747;
Qty 2 COVER: SIDE; Mfr. Code 28480; Mfr.
Part Number 5000-0747.

MPi6: Change to HP Part Number 5060-0740;
Qty 1; COVER ASSY: TOP; Mfr. Code 28480;
Mifr. Part Number 5060-0740.

MP17: Change to HP Part Number 5060-0752;
Qty 1, COVER ASSY: BOTTOM; Mfr. Code
28480; Mfr. Part Number h060-0752.

MP22: Change to HP Part Number 00141-24701;
Qty 1. SUPPORT: TOP PANEL; Mfr. Code
28480: Mfr. Part Number 00141-24701.

7-1



Changes and Options

MP23: Change to HP Part Number 00141-24702;
Qty 1; SUPPORT: BOTTOM PANEL; Mfr. Code
28480; Mfr. Part Number 00141-24702.

MP49: Change to HP Part Number 5040-0444;
Qty 1; SHIELD: LIGHT; Mfr. Code 28480; Mfr.
Part Number 5040-0444.

CHANGE 5

Tabie 6-2,

A2: Change to HP Part Number 00141-66518; Qty -

1; POWER SUPPLY BOARD ASSY: Mifr. Code
28480; Mfr. Part Number 00141-66518.

B1l: Change to HP Part Number 3160-0218; Qty
I; FAN: TUBEAXIAL 50/60 HZ; Mfr. Code
28480; Mfr. Part Number 31600218,

Delete: AZR86.

Figures 8-8, 8-12,

Delete: R86.

Figure 813,
Delete: AZRS6.

CHANGE 6

Table 6-2,
MP125: Change to HP Part Number 5040-0447;
Qty 4; FEET: REAR LONG: Mfr. Code 18480;
Mfr, Part Number 5060-0447.

CHANGE 7

Table 6-2,

A5: Change to HP Part Number 00141-66513; Qty
1; PULSE CIRCUIT BOARD ASSY; Mfr. Code
28480; Mfr. Part Number 00141-66513.

Vi: Change to HP Part Number 5083-2572; Qty 1;
CATHODE RAY STORAGE TUBE: Mifr. Code
28480; Mfr. Part Number 5083-2572.

AB: Change to HP Part Number 00141.66513; Qty
1; PULSE CIRCUIT BOARD ASSY; Mfr. Code
28480; Mfr, Part Number 060141-66513.

Add: ABCY; HP Part Number 0160-0154; Qty 1,
C: FXD MICA MY 0.0022 UF 10% 200 VDCW;
Mfr. Code 56289; Mfr. Part Number 192P22292-
PTS.

Delete: A5C14, A5C15, ABC16, ARC1T.

Delete: ABCR28, ASCR29.

Delete: A5Q18, ASQ19, A5Q20, ABQ2I, ABQ22.

ABR7: Change to HP Part Number 0684-1041;
Qty 5, R: FXD COMP 100K OHM 10% 1/4W;
Mfr. Code 01121; Mfr. Part Number CB 1041.

Add: A5R39; HP Part Number 0684-1061; Qty 1;
R: FXD COMP 10 MEGOHM 10% 1/4W; Mfr.
Code 01121; Mfr. Part Number CB 1061.

Add: ASRA40; HP Part Number 0684-4731; Qty 1;
R: FXD COMP 47K OHM 10% 1/4W; Mfr. Code
01121; Mfr. Part Number CB 4731.

Delete: ABRB5, ASR67, ASBRGS, ABRT0, A5RTI,
ABRT2, ABR73, A5R74, ABRT5, ABR76, ASRTT,
ABRBS0,

Figure 8-14,
Replace figure 8-14 with figure 7-1.

7-Z

Model 1417

Figure 8-16,
Replace figure 8-16 with figure 7-2.

CHANGE 8

Table 1-1,

Change Power Requirements to: 115 or 230 voits,
+10%, 5O to 60 Hz, normally less than 285 watts
(varies with plug-in units}.

Paragraph 2.7,

Replace with the following: The instrument re-
guires a power source of either 115 or 230 volts
ae, t10%, single phase, 50 to 60 Hz, which can
deliver approximately 300 watts. A rear panel
switch providés selection of the line voltage to

be used.

Before placing this instrument in oper-
ation, be sure to set the rear panel
switch to agree with the line voltage
being used. Refer to figure 3-2, Proper
Intensity Adjustment, to avoid damag-
ing CRT.

Paragraph 2-7a,

Add the following paragraph (2-7a} after para-
graph 27 When operating from a 230-volt
source, set the rear panel switch to 230, and re-
place line fuse ¥! with a Z-amp slow-blow type.
The fuse is accessible by removing the bottom
cover of the instrument.

Figure 2-1,
Delete figure 2-1.
Paragraph 4-5,

Change first sentence to read: The low-voltage
supply uses 115 or 230 volts ac (rear panel
switch), single phase, 50-60 Hz.

Table 6-2,

Delete: A7.

Add: F1; HP Part Number 2110-0014; Qty 1;
FUSE: CARTRIDGE 4 AMP 125V SLOW BLOW,;
Mfr. Code 71400; Mfr. Part Number MDX4.

Add: T1: HP Part Number 2110-0303; Qty 1;
FUSE: CARTRIDGE 2 AMP 250V SLOW BLOW;
Mfr. Code T1400; Mfr. Part Number MDX-2A,

Add: FL1; HP Part Number 9100-3173; Qty 1;
FILTER:LINE 230 VAC 10% 50-60 Hz; Mfr. Code
56289; Mfr. Part Number JN10-2270A.

Add: J3; HP Part Number 1251-2357; Qty 1; CON-
NECTORPOWER 3 PIN MALE; Mfr. Code
82389; Mfr. Part Number EAC-301.

MP18: Change to HP Part Number 00141-60203;
Gty 1; PANEL ASSY:REAR; Mir. Code 28480,
Mfr. Part Number 00141-60203.

Add: S82; HP Part Number 3101-1234; Qty 1;
SWITCH: SLIDE 115/230V DPDT; Mfr. Code
82389; Mfr. Part Number 11A-1242A.

T1: Change to HP Part Number 9100-0184; Qty 1;
TRANSFORMER: POWER; Mfr. Code 28480;
Mfr. Part Number 9100-0184.
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W1: Change to HP Part Number 8120-1545; Qty 1,
CABLE ASSY: AC POWER CORD 7.5 FT; Mfr.
Code 70903; Mfr. Part Number KH 7171.

W2: Change to HP Part Number 00141.61621; Qty
1; CABLE: MAIN; Mfr. Code 28480; Mfr. Part
Number 00141-61621.

Delete: A2C20.

Delete: A7, ATEL, ATF1.

Figure 8-10,

Replace power input (line voltage) section with
figure 7-3.

Delete: C20 (between CR17 plate and ground).

CHANGE ¢

Table 6-2,
MP97: Change to HP Part Number 01200-44703.

CHANGE 10

Table 6-2,

Add: ASCR15; HP Part Number 1901-0033; Qty 1;
DIOGDE: SILICON 100 MA 180 WV; Mfr. Code
07263; Mfr, Part Number F13369.

Delete: ASRRI.

Figure 8-16,
HReplace A5R81 with ABCRI15.

Wi

F70 Al DIODE

£\, cA3

Figure 7-1A. Effect of Change 11

Changes and Options

CHANGE 11

Table 6-2,

S81: Change to HP Part No. 3101-0030; Qty 1;
SWITCH TOGGLE SPST ON - NONE - OFF;
Mfr. Code 27191; Mfr. Part Number 8906K368.

Figure 8-10,

Modify the input ac power circuit according to

figure T-1A.

CHANGE 12

Table 6-2,
MP59: Change HPF Part No. and Mfr. Part No.
to 00140-01208.
MP74: Change HP Part No. and Mfr. Part No. to
00141-00102.
MP120: Change HP Part No. to 1520-0042.

7-5. SPECIAL OPTIONS.

7-6. Most customer special application require-
ments and/or specifications can be met by factory
modification of a standard instrument. A standard in-
strument modified in this way will earry a special
option number, such as Model 0000A/Option CO1.

7-7. An operating and service manual and a manual
insert are provided with each special option instru-
ment. The operating and service manual contains
information about the standard instrument. The
manual insert for the special option describes the
factory modifications required to produce the special
option instrument. Amend the operating and service
manual by changing it to include all manual insert
information {and MANUAL CHANGES sheet infor-
mation, if applicable). When these changes are
made, the operating and service manual will apply
to the special option instrument.

7-8. If you have ordered a special option instrument

- and the manual insert is missing, notify the nearest

Hewlelt-Packard Sales/Service Office. Be sure to
give a full description of the instrument, including
the complete serial number and special option
number.

7-9. STANDARD OPTIONS.

7-10. Standard options are medifications installed
on HP instruments at the factory and are available
on reguest. Contact the nearest Hewlett-Packard
Scles/Service Office for information concerning
standard options.

7-3



Changes and Options

7-11. Standard options presently available are
described in the following paragraphs.

7-12. Option 009 provides for a remote erase function
through a BNC connector on the rear panel. Com-
plete wiring information is shown in figure 7-4 and
replaceable parts are listed in table 7-2.

7-4

Model 141T

Table 7-2. Option 009 Replaceable Parts

HP Part No.

Description

00141-61628
00141-66517
1256-0083
1901-0040
0490-0199
(490-0191

Cabile: remote erase
Remote ERASE board
Connector: BNC femaie
Diode

Switch: relay

Coil: relay
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Service

SECTION VIll
SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

8-2. This section contains schematics, repair/re-
placement and troubleshooting information, com-
ponent-location and component-identification illustra-
tions, and waveforms for Model 141T. Tables 8-1 and
§-2 provide guides to locating possible high voltage
supply problems. Table 8-3 defines symbols and con-
ventions used on the schematics. Disassembly pro-
cedures for removing the CRT and cooling fan for
repair and replacement are also contained in this
section.

8-3. SCHEMATICS.

8-4. Schematics are printed on foldout pages for easy
reference to the text and figures in other sections.
The schematics are drawn to show the electronic
function of the circuits. Any one schematic may in-
clude all or part of several different physical as-
semblies. :

8-5. The schematics are numbered in sequence with
a bold number in a box at the lower right-hand
corner of each page. These numbers are used to
cross reference signal connections between sche-
matics. At each circuit breaking point, a notation
is made of the signal name and a number {(in bold
type). This number indicates the associated sche-
matic which shows the source or destination of the
signal. To find the source or destination of any point
on a given schematic, turn to the schematic re-
ferred to by number and find the name of the signal
n gquestion.

86. A table on each schematic lists all com-
ponents shown on the schematic by reference desig-
nation. Component reference designators which have
been deleted from the schematic are listed below the
table.

8-7. All components within the shaded areas of a
schematic are physically located on circuit boards.
Components not physically located on a circuit
board are shown in the unshaded areas of the sche-
matic.

8-8. REFERENCE DESIGNATIONS.

89. The unit system of reference designations used
in this manual is in accordance with the provisions
of USA Standard Y32.16-1968, Reference Designa-
tions for Electrical and Electronics Parts and Equip-

ments, dated March 1, 1968. Minor variations from
the standard, due to design and manufacturing prac-
tices, may be noted.

8-10. Each electrical component is assigned a class
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 basic desig-
nation, a prefix designation indicating the assembly
of which the compoenent is a part (resistor R23 on
assembly Al is called AIR23).

§8-11. Assemblies are numbered consecutively. If

an assembly reference designation is assigned and
later deleted, that number is not reused.

8-12. COMPONENT LOCATIONS.

8-13. Locations of components on assemblies and
subassemblies are illustrated in photos adjacent to
the schematics. Since the schematics are drawn to
show function, portions of a particular assembly may
appear on several different schematics. The com-
ponent-ocation photo is printed next to the sche-
matic that shows most of the circuitry on the assem-
bly. Components located on the chassis are identi-
fied in figures 8-2 through 8-5, The locations of ali
adjustments are shown in Section V. Cabinet parts
and other mechanical parts are shown in drawings
located in Section VI

8-14. PREVENTIVE MAINTENANCE.

8-15. DELETED.
8-16. DELETED.

8-17. FILTER MAINTENANCE.

8-18. This instrument uses a wire-mesh air filter over
the cooling blower, If the filter becomes clogged with
dirt, the blower will not provide adequate cooling
for the instrument. Check the filter periodically and
clean it when necessary. To clean, remove the filter
and use a warm soap and water solution. Rinse the
filter in clear water and allow it to dry before re-
installing.

81
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8-19. ELECTRICAL MAINTENANCE.

8-20. Do the electrical adjustments in Section V once
every 6 months and after repair or component replace-
ment.

8-21. REPAIR AND REPLACEMENT.

8-22. The following paragraphs provide information
for repair, removal and replacement of assemblies,
subassemblies, and components in the Modei 141T.
Special servicing instruciions for the circuit boards
are covered under paragraphs 833 through 8-35.
Section VI provides a detailed parts list for use in
ordering replacement parts.

8-23. INSTRUMENT REPAIR.

8-24. Chassis-mounted components are identified in
figures 8-2 through 8-5. Components on circuit boards
are identified in figures near the applicable sche-
matic {also see table 8-3).

8-35. Figure 6-1 is an expioded view drawing of the
instrument frame. All parts are keyed to table 6-2
by reference designators. Other mechanical parts are
identified in figures 6-2 through 6-5.

8-26. CRT REMOVAL AND REPLACEMENT.

8-27. Remove the CRT as follows:

l WARNING .

To prevent personal injury, wear a face
mask or goggles when handling the CRT.
Wear protective gloves and handle the
CRT carefully.

a. Remove top and left side cover of instru-
ment.

b. Remove hezel and discharge post-accelerator
lead and CRT connection to chassis ground.

¢. Remove flexible three conductor CRT lead
(W12, figure 8-2) from connector block.

d. Disconnect clipon leads from CRT neck.
e. Loosen clamp at CRT socket.
f. Carefully remove socket from CRT base.

Use care since neck pins can damage the
trace alignment coil.

g. Place one hand on CRT face, and use other
hand to slide CRT forward and out of instrument.

8-2

Model 141T

8-28. To install a CRT, reverse the above procedure,

Insure that connector block and neck leads are con-"

nected before turning power on. After the CRT is.

installed, do performance checks and geometry ad-

justment procedure in Section V.
8-29. FAN REMOVAL AND REPLACEMENT.

8-30. Use the following procedure for removing, and
reverse the procedure for replacing the cooling fan,

a. Remove top and bottom covers of instrument.

b. Disconnect white-gray and white-green-gray
wires from fan terminals.

¢. Remove all transistor heat sinks from fan
assembly and push out of way.

d. Remove four fan mounting nufs on rear
panel of instrument.

e. Lift out fan assembly.
8-31. SEMICONDUCTOR REPLACEMENT.
8-32. Figure 81 is included to help identify the leads

in 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, en’

sure sufficient lead length to dissipate the soldering*. - '

heat by using the same length of exposed lead as
was used for the original part.

8-33. SERVICING CIRCUIT BOARDS.

8-34. This instrument uses circuit boards with
plated-through component holes. This allows com-
ponents to be removed or replaced by unsoldering or
soidering from either side of the board. When re-
meoving large components, such as potentiometers,
yotate the soldering iron tip from lead to lead while
applying pressure to the part to lifi it from the board.
HP Service Note M-20E contains additional informa-
tion on the repair of circuit boards. Important con-
siderations are as follows:

a. Do not apply excessive heat.

b. Apply heat to component leads and remove
component with straight pull away from board.

¢. Do not force replacement leads into holes.
8-35. If the metal conductor lifts from the board,

it can be cemented back with a quick-drying acetate
base cement having good insulating properties. If

the metal conductor is broken, soider a wire to the

conductor to bridge the break.
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FIELD EFFECT TRANSISTORS BI-POLAR TRANSISTORS
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Figure 8-1. Semiconductor Terminal Identification

8-36. OVERALL TROUBLESHOOTING.

8-37. The most important prerequisite for successful
troubleshooting is understanding how the instrument
iz designed to operate and correct use of front panel
contrels. Improper control setfings or circuit con-
nections can cause apparent malfunctions, Read Sec-
tion 11l (operating procedures) for an explanation
of controls and connectors and general operating
considerations. Read Section IV {principles of opera-
tion) for explanations of circuit theory.

8.38. Troubleshooting is much easier if more than
one symptom of a trouble is evident. Observe the
instrument and note all indications of faulty opera-
tion. If sympioms indicate more than one trouble,
treat each problem individually and locate one trouble
at a time. Don’t waste time making random checks.
Instead, follow the logical procedure presented here,
and refer to other areas of information in this manual
as necessary.

8-39. FRONT PANEL CONTROLS.

8-40. Equipment troubles are frequently caused
simply by improper front panel control settings. Refer
to the operating procedures in Section III for a com-
plete explanation of each control’s function along with
typical operating instructions if in doubt. Possibly the
intensity conirol on the oscilloscope front panel is
not turned up, or the level control on the time base
plug-in is misadjusted. Use the controls as a guide to
help isolate a trouble to a specific area.

8-41. VISUAL CHECKS.

842, After localizing the trouble to a specific area
of the instrument, make a viseal check of that area.
Check for burned or broken components, loose wires
or circuit board connections, faulty switch contacts,
or any similar condition suggesting a source of
trouble. If everything appears normal, proceed to the
next step.

8-3



Service

8-43. WAVEFORMS AND VOLTAGES.

844, Allow the instrument to warm-up for about
fifteen minutes before making any measurements.
Note the conditions for measuring waveforms and
de voltages. These conditions are stated in the de-
tailed troubleshooting procedures or listed adjacent
to each schematic and must be followed to obtain
proper readings. Waveform measurement points
( ) with a number enclosed are placed on the
schematics along main signal paths. The numbers
inside the measurement point symbols (@) are
keyed to corresponding waveforms adjacent to each
schematic. Waveforms can be used to measure gain or
pin-point a defective stage. Use a probe with a needle
tip to avoid creating a short circuit. Dc voltages are
shown on the schematics near active components such
as transistors. As an aid to locating measurement
points, note a small dot etched on the circuit beards
near the emitter of transistors, source of field effect
transistors, cathode of diodes, and positive lead of
electrolytic capacitors.

8-45. FiNAL CHECKS.

8-46. Review the theory of operation in Section IV
to learn how the cirenit should operate. With the aid
of this information, it will be easier to discover why
a defective circuit is inoperative. Finally make re-
sistance checks to uncover the faulty component. If
it appears necessary to calibrate the instrument, refer
to Section V for the proper procedures.

8-47. DETAILED TROUBLESHOOTING.

i WARNING l

Voltages present in the power supplies
are dangerous.

8-48. LOW-VOLTAGE SUPPLY.

8-48. The series regulator transistors are located
on the fan assembly. Each is easily replaced by re-
moving the two screws and pulling the transistor
from its socket. All other low voltage power supply
transistors are located on the power supply board.

850. Dc voltages shown on the low voltage sche-
matic diagram were measured to ground, with Model
1402A and 1421A plug-ins installed. Voltages may
vary slightly when other plug-ins are used. Correct
voltages for points not marked are generally obvious
by being connected (directly or indirectiy) to a supply
output. Transistor base voltage in most cases should
not measurably differ from emifter voltage when
measured with respect to ground. Voltage drops across
breakdown diodes are indicated on the schematic.

84
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8-51. Excessive ripple in line frequency is usually

caused by a faulty input filter or regulator circuit.

Compare the ripple voltages at the rectifier outputs
with values given on the schematic. For ripple above

the specified value, check C1, C3, C4 or C6. Line

frequency ripple above specified value at these points

indicates an open rectifier or low-gain amplifier

{ransistors. Maximum ripple on supply outputs (at

115 Vae with maximum load on supply) is: 10 mV

at +248V; 7T mV at +100V and —100V; and 2 mV at

12,6V,

8-52. If the —12.6. —100 or +248 volt supply should
be accidentally shorted to ground, the fuse for that
particular supply will blow. This cuts off current in
the supply and protects the transistors,

853, The —12.6 volt supply is fused and employs a
current limiter, A2Q10, for protection against brief
shortings of the output to ground. The supply should
function normally upon removal of the short, pro-
vided the fuse has not blown.

8-54. Trouble in the +100 volt supply can be re-
flected in the operation of all other low voltage power
supply outputs. If the +100 volt supply is incorrect,
proper circuit repair may eliminate the trouble. If the
+100 volt supply is correct, follow these steps in
their given order:

a. Check —100 volt supply. The +248 volt and o

—12.6 volt supplies are referenced to this supply.®
A fault in —100 volt supply can cause malfunction of
either of other two supplies. If —100 volt supply is
incorrect, proper circuit repair may eliminate trouble
in +248 volt or ~12.6 volt supply. If —100 volt supply
is correct, proceed to next step.

b. The +248 volt supply is referenced to —100
volt supply. If trouble here has not been eliminated
by checking —100 volt supply, trouble lies in this
circuit and can be located by making proper circuit
and component checks as described in paragraph 8-50.

e. A trouble that appeared to be in the —12.6
volt supply may have been eliminated by above pro-
cedures. If not, it will be necessary at this point to
make thorough voltage and component checks of the

supply.
8-55. HIGH-VOLTAGE SUPPLY.

8.56. If one high-voliage supply output is zero but
other outputs are normal, one of the rectifiers is likely
at fault. Normal de voltages are given on the high
voltage schematic.

8-57. If there is no high-voltage outpui, observe

the waveforms at the collector of A2Q14 (blue wire). | o
If an approximately 80 kHz, 20-volt peak-to-peak ~.. "

gine wave appears for short intervals, the trouble is
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Table 8-1. Troubleshooting High-Voltage Supnly, No Voltage

Service

Procedure

Indication

Conclusion

Check A2013, A2L1, and the associated transformer primary for open circuits or shorts. Replace any

defective components.

Check valtage at emitter of A2Q14,

Voltage is not more
negative than -2 voits,

Check A2014 and A2015.

Check voltage at emitter of A2013.

Voltage is not approxi-
mately -0.8 volts

Check A2013.

Check A2T1 and rectifier load
circuit for opens or shorts. Then
lift one lead of A2C13, A2C14,
A2C15, A2C16, A2C17, A2C18,
and turn instrument on again.

Osciliations occur,

Oscillations do not occur.

Replace capacitor leads one

at a time until oscillations stop.
The capacitor that stops
oscillations is defective,

Trouble probably with
transformer A2T1.

Tabie 8-2. Troubleshooting High-Voltage Supply, Incorrect Voltage

Procedure

Indication

Conclusion

Voltage too high.
a. Lift one lead of A2R58

b. Replace AZR58 lead, and
lift one lead of A2REG.

c. Replace A2ZRBEE lead, and
compare voltages at gate
and source of A2015.

Output drops to zero

Qutput remains at
incorrect value,

Qutput drops.

Output remains at
incorrect value,

Voltages are within
1 volt of being the
same,

Check A2015.

A2Q13 0or A2Q14 is leaky

Replace AZR56 with a
resistor of approx. twice
the present value,

Proceed to step 1.c.

Frouble probably in
divider network A2RG61,
A2R62, A2RE63, RE,
AZR73 thru A2RE1.

Voltage too fow,

a. Compare voltages at
gate and source of
A2015,

b.  Check voltage at
emitter of A2014.

c. Steps a and b do not
correct fault.

(Gate voltage more
negative,

Gate voltage more
positive.

Voitage approx, -12
volts

Voltage remains
too low,

Trouble probably in
divider network A2R61,
A2ZRE2, R6, AZR73 thru
AZR81.

Check A2014 and
AZ(5,

Replace A2R57 with a
560 ohm resistor.

Perform troubleshooting
procedure of Table 8-1.




Service

probably a defective component in the rectifier
filter/divider networks. If no waveform appears, use
table 8-1.

8-58. If the high-voltage cutput is incorrect and can-
not be adjusted to the correct value, ugse table 82,

8-59. I the —2350 volt supply seems to be opera-
ting properly, the 6.6 kV post-accelerator potential
may be checked as follows:

a. HRemove top and lefi side instrument cover.

b. Remove high voltage connector block, A3-
MP1, figure 6-4.

e. Remove high voltage connector block cover
and rubber insulation.

d. Check 6.6 kV at high voltage lead pin con-
nection.

8-6

Model 1417

8-60. PULSE CIRCUIT,

8-61. A good knowledge of the operating procedures{'/ )

and an understanding of the prineiples of operation -
of the instrument are helpful when troubleshooting
the pulse circuit. Refer to Section I for operating
procedures and Section IV for principles of operation.
Always perform the preliminary set up procedure
given in Section V, Performance Check, if the instru-
ment is not operating properly.

8-62. All de voltages from the low-voltage supply
are used in: the pulse cireuit. When a malfunction
oceurs, check all voltages connected to the pulse
circuit board. If all low voltages are correct, check
the high voltages at the high-voltage circuit board.
These checks will, by elimination, isolate the trouble
to one general cirenit. If both supplies are correct,
check the waveforms at test points shown on sche-
matic diagram, figure 8-16.

863. Check de voltages to isolate defective com-
ponents in a stage where an improper, or no, wave-
form is present. Conditions for measurements and
waveforms for test points are given in figure 8-15.
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Table 8-3. Schematic Diagram Notes

Service

[

g —— -y

— — w— —

P/O

Cw

NC

1

H

Refer to MIL-STD -15-1 A for schematic symbeols not listed in this table.

Etched circuit board

Front-panel marking

Rear-panel marking

Front-panet control

‘Screwdriver adjustmeant

Part of

Clockwise end of vari-
able resistor

No connection
Waveform test point
{with number}

Common electrical point

{with letter} not necessarily
ground

Single-pin connector on board

Pin of a plug-in board
{with letter or number}

Coaxial cable connected
to snap-on jack

Coaxial cablie connected
directly to board

Wire connected to pressure-fit
socket on board

Main signal path

Primary feedback path

Secondary feedback path

o
8

‘@
E@D

8

&

(925)

it

]

Field-effect transistor
{P-type base}

‘Field-aeffect transistor

{N-type base)

Breakdown diode
(voitage regulator)

Unless otherwise indicated:

resistance in ohms
capacitance in picofarads
inductance in microhenries

Wire colors are given by
numbers in parentheses
using the resistor color code

[ {9825} is wht-red-grn ]

g - Black 5 - Green
1 - Brown 6 - Blue
2 - Red 7 - Violet
3 - Orange 8- Gray
4 - Yeltow 9 - White

8-7
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TRIPLER 192
(HIDDEN) ¢4 V1 €2 C5 ,odypag W

1)

T1
J11E1 Jo (TOP 04 Q1 c1 C3 C6
{J11 INSERTS)/  CENTER) [/ (~12.6V) (+248V)
B1
11
(BOTTOM J2 (TOP)
CENTER)
141T-R-1

Figure 8-2. Component Location, Top View
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R2

CR1

CR2 Al

DIODE ASSY

141T-R-5

Service
’ PULSE
Az CIRCUIT
POWER SUPPLY ASSY R4 R3 A2F3 TB2 R1 ASSY AB
P/O HV
TRIPLER
ASSY A3
(+100V}
G2
A2F2
(—100V) A2F1
03 AZF4
J1
s3
F1

Figure 83, Component Location, Bottom View

89
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Model 1417

R7 ASBS1A ALSIB

ik Yoiymiad Rarieiiin i

ABSTC ABS1E AS5STF

S, WA i

S1 DSt R9 RIOABSID RS R6 J5 J7  J4

141T-R-8 ';"'

8-10

Figure 8-4. Component Location, Front View
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Ab
HORIZ DRIVER ASSY

A7
POWER MODE A7F1 J10

A7E1 J10E1 (J10 INSERTS)

sS4

141T-R-7

Figure 8-5. Component Location, Rear View
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