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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
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CERTIFICATION

, The Hewlett-Packard Company certifies that this instrument was
“%  thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measure-
ments-are traceable to the U.S. National Burcau of Standards to
the extent allowed by the Bureaw’s calibration facility.

S

. |
(aWABRANTY AND ASSISTANCE

Thig, Hewlett-Packard product is warranted against defects
" in nmiaterials and workmanship. This warranty applies’ for
_oneyear from the date of delivery, or,.in the case of certain
' major c%ﬂpcmeﬁts' listed in the operating manual, for the
specified period. We will repair or replace producis which
prove to be defective during the warranty period provided .
¢ they are returned to Hewlett-Packard. No other warranty

. is expressedor im%@{%\re' not liable for consequential

- damages.
> Service contracts or customer assistance agreements are
available for Hewlett-Packard products that require main-
tenance and repair on-site.™ : : .

;Fc_)r any assistance, contact your' nearest Hewlett-Packard
Sales and Service Office, Addresses are provided at the
back of this manual. ' ' '
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T PLUG:INS

. Accepts alt.Model 1400-serfas plug-ins; uppgr com:-
partment for horizontal axis and lower compartrnen_t
for vertical axis, Center shield may be removed to
provide double-sized compartment for a slng!e dual-

: axis Model 1400-series unit. o

-

CATHODE-HAY TUBE:_ e

Type: . '
Post-acceleratar storage tube QOOOV' aqcelerating
potential; alumlnized P31 phasphor, etched safety

r

. glass faoe plate reduces glare, "o .

\ -
. K} S

Gratlcule P

8 x10 dwnslons {approx. 7 5,34 9, 4 cm) parallax-
free internal graticule Includlng‘ ‘IO% to B

miajor division on maiar hqrizontal and vertical'
axes. - ‘ LT A o

. Lo -8
N LN . .“ ' ¥ ."
Intensuy Modulation: . - l,,‘ TR ‘
ac coupled, +20 volt pulsé, wul blaak trace of

normal intens:ty, input termlna!s onrrear panel

: -
. * e ¢ R
?ERSISTENCE: e
Conventmnal' - A . o= 8 w |
Natural penistenca of P31uphosp]?or 4Bbout 40
usec, ! . ‘h l ’ ' " .. .
"‘ ~ ‘.0 ' .‘ Q"
Varlable .

[ * * 'STANDARD Wriung Spee‘d Mode: Continuously
T variable from Iess than 02 seoond to more than

- oneminute . .. vy '
. ‘.u'u‘, Den ot

from02secondtolﬁsecpnds Cy
. b R

Y

ERASE;f RN I

* options): Erasure ‘takes approximately 350 msec;
scope ready to reaord Immediatelv after erasure.

WRITING SPEED PHOTOGRAPHIC‘

camera with 19 lens, and Polaroid' 3000
speedﬂlm} ]OOdwlusec T ’
thTINGSPEED°
] ) H

. Storag‘é' o
« ST ANDABD Mode: greater than §0dwlms.

. than 16 seconds, - . L _
co tBrighmess e
’IOOfc!ot lamberts In standard mode. ~ .

fo. Y : .
CALIBRATOR. o
Type: )

lines.
for 6 and 8 division reference; 5 spbdmsions per. .

o " Power Requlrements -

FAST Wntlng Speed. Moda Typlcally variable

Manual o:;fptlonal remote (see Sectlon Vil

COnventxonal operation {using' a HP Model 197A -

STORAGETIME ; oL

"+ Standard- Writing Speed"mora than two’ hours at
_* . reduced brightness . (typically four hours) “Traces
‘.« may be viewed at maximum brlghtnm for more:
t)wan one minute, -
’Fqst Writing Speed: Traces may be stored at reduced

brlqhtnea for more than 15 minutes {typically 30
: (. . - minutes) br stored at maximum brIghtness for mare

Al

. Line-frequency rectangular signaI approximately.
0.5 usecrise time. ‘
. Voltage: ‘
K .. .Two outputs: 1 volt and 10 voIts peak-to-peak
' +1% from 15°C to 350C, + _3% from 0°C to 65°C,

BEAMFINDEFI .

Pressi‘ng BEAMFINDEH pushbuttan brings trace on
screen regardless qf' setting of horizontal or vertical |
. position controls, v

GENERAL: . . .

115 or 230 volts, +10%, 50 to 60 Hz, normally\ess
than 285 watts (vanes with plug-in unltsl

Dimensions:

uau F

Off i 1'.::..:""5'?5;'5.‘*’:"'?'.*3, -

iulmucnu-! o 11 - ’ T‘I I
'

3 [T . .}

"IG)ean sreow MCEY

o}

Weight' B
Net, 40 lbs, (18 kgl (wlthout plug -ins), Shipping. .
61'Ibs. (23 kgi ‘ ‘ ‘

. t ‘FAST qué greater than 1 dw!Gsec
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| ’ . - GENERAL INFORMATION. R
o R KR [NTRQDUEHON. A - st éncugh to prevent interference with the next trace,

e .

] - "12. This.manual prcwides operating and servicing infor-
' mation for the AHewlett- Packard Model 1418 Oscilloscope.

g specific topic or aspect 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
e manal. _ ' .
1-3. This section contains complete instrument specifi-
: ‘ cations, a description of features, warranty Information,
e T . data for manual and instrument identification, pnd infor-
o+ Y mation regarding accessnrias available for use with the
) lnstmment

- .

R 14._ INSTRUMENT DESCRIPTION.

1.5, The HP,Model 1418, Figure 1.1, Is a conventional,
general purpose Oscilloscope with the added featuires of
. variable persistence {duration of trace afterglow) and
storagg of CRT displays. Persistence is variabie from 0.2
to more 'than 60 seconds; a display may be stored {at
* reduced Iintensity) for more than 2 hours or displayed at .
p ' ; normal.intensity for up to 1 minute, Stored dlspiavs can
' R be erased in 350 milliseconds.
§

1.8, Variabie persistence s especially usafu) for viewing ‘
,flow sweep signals. The' persistenoe of the .fngnais’ from'
electrocardiograms or other’ bio-chemlcal phenomena
can be adjusted to provide & compiam trace, yet' to fade

b | . The manual’ls divided into eight sections, each covering -

-

- Display persistence of swept frequency and time domain

reflectometry measurement readouts can be adjusted to
aliminate fljcker and still provide high resolutmn v

,1:7. Thestorage feature of the instrument can ‘e used to

"starg single-shot waveforms and to later view or photo-

graph the phenomena, Comparison of wavéforms canbe
" accomplished by storing sgveral displays separately and °

then viewing them snmultaneousiv

5 ..5.

,'1-8. The instrumen_t accepts ali’ HP Model t400-series

. plug-n units, Amplifiers with' bandwidths up to 20 MHz
‘and sensitivities to 100 microvolts per division are
- available as well as wide band sampling, time domath

reflectometry, spectrum lanaiysus and swept frequency
indicator "units. Complete specifications for the instru-
ment are given in Table 1-1, .

19, CATHODE RAY TUBE.

1-10. The instrurnent uses ar; internal graticule P31
aluminized phosphor CRT with additfonal internal ele-
ents to provide the variable persistence and storage

. features. The tube is equipped with a3 nonglare,safety

face plate and the internal graticule eliminates parallax
error in ohserving lhg display, -

1-11. WARRANTY.’

1-12, -This Instrument is certified and warranted as stated
on the inside front cover of this manual. The CRTis

b ' General Information

R

1418~A=18

£} .

»

. H ) - "

' o . L 3 . - . Flgure 1-1. Model 1418B Oscilloscope
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Genersl Information Model 1418
‘ T - covered by a separate warranty, The CRT warranty and S c';uinz'rt SERIAL uuuaea-z
e } warranty claim form are located at the rear of this mantal, s — —
L Should the CRT fail within the time specified on the
N * warranty, fill out the failure feport form on the reverse ‘ : , \
v ' side of the warranty statement and returnrit with the CRT. o ‘ 900 - 00000 0 T
In all comespondence with a HewlettPackard Sales/ © [ - "“V"‘,‘—%"T‘-‘ d ¢ C
. Service Office concerning an instrument, reference the A / i
complete serial number and model of the instrument. 1 U 7
B : . NOTEl s ' k ' 'l sERiaL pREFIX NUNBER | SERIAL SUFFIX NUMEER :
S . The warranty may be vold for instru- - : . :
P ments having a mutilated serlal number - ' : \ /
o taqg. \ ’ ’ o \ .o - —ree -—-.‘-‘—:
L _ 9 ‘ o 0 [ 0000 A 00000 ] O
S 113, ASSOCIATED EQUIPMENT. ~ "' A S e . P
AT 1.14. All of the plug-ins available for use with the Model ~ R ‘ _ -
e 1418 are listed in the HewlettPackard lnstrumentation S, ko
E Catalog (see Table 12 for cument plugins). The' i » _ »
e instrument is normally operated with a vertical plug-in in . Figure 1-2, Instrument Identification . o
e the lower compartment and a time base plug-in in the- | e : : :
Coe, _ upper compartment. Both plug-in compartments are fhe o 117 MANU _,_)LJ', s !DEN“HCAT'ON, AND
P same size, dnd the plugin instruments may be inter- - CHANGES. - L .
A ' -changed for any special ‘apqlitation. The divider shield, - 1.18. This manual provices operating and service infor-
Ll ~which segara;es tihzd tw? Fzm?anr:}ee:tsé:navbfre?m:ied ! mation for the HP'Model 141B. Information in this .
~— and one double sized plug-n installed. Blank plug-in kits, manual applies directly to instruments.(as manufactured) .
L . bot}T single and- double sized, are available fo!' user with a serlal prefix as indicated on the ‘title page. If the ;
o fabrication of special circuits. See Table 4-1 for power, serial prefix of your instrument is different from that on '
; A , sueply currentlimitations. - S  the title page, a MANUAL CHANGES Insert sheet, or
e : C - . .. saction VIl of this manual will describe the changss nec- e
% ;  1.15. INSTRUMENT IDENTIFICATION. ‘ . essary to adapt thismanual to provide correct information. -
}' . . 1.16. Hewlett-Packard uses a two-section serlal number ~ 1-19. Technical o::}z’ctioq: (if any) to this manual due - 3 .
i ’ for instrument -identification {Figure 1-2)..The first " to known errors in print are called Errata and pre shown :
¥ o numerical group is the serial prefix number._lt identifies a on the manual changes sheet. For information bn manual -
S series of instruments, The last numerical group identifies coverage of any HP Instrument, contact the nearest HP
i . a particular instrument in the series. The serial number - Sales/Service Office (addresses are listed at the rear. of
L appears on a plate located on the rear panel. . *, this manual). . o [ : S v
<""\ ‘ ; ¢ + . . ',
. ‘_ f’ . ) . . 4 " . . ( .
i . o '.’, N f ' ’
(Y 7 . "w e ) -g
] f N . ' | ‘a- I |
i |
]
ol
1
01 .
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S Modet14B . General Information

, | Table 1-2. Plugins for Madel 1416 Oscilloscope -
I . " . .

FUNCTION | HP MODEL - CAPABILITIES
: | Numeer |- .

L] .
o “ . w

Four Trace
Highr CMR
S:.gf.-pg‘
Freqaentcy

Wide Band

Differentiat
Addition -
TDR

Sampling .
High Gain
Delayed
Sweep

No Drift
‘Algebraic
TOR®

- .
Wide Band
X-Y

1400A x |- '
- 14008 | | |
g | oA
-1402A X
: L - {a03a | x :
- 14MMA | x | o lx

" Du_al Trace

.
o>
o

]

]

S X X

>
MW oK M XK M

). 14058A | x ) x

" *MERTICAL 1406A | . - X
PLUG-INS, 1407A -
Lo 1408A . x | 8y

1410A ' L

. ' 1411A
R . 1430A
1431A
1432A

»

-

»*
Mo MM MK KM A KM XK

R OX oM oW
x

1420A | x
C1AA | x
-1 COMPATIBLE, 142274
TIME BASES . 1423A | x |
. 1424A X
- 1426A | x

X X K X
Tx o oM X
x

x X X X

X X X X

KM M M X MW,

. .o ~ DOUBLE SIZE 1416A | ‘ : - ,
: : PLUG-INS _1416A . : . ' ( X

BLANK . 10477A | Single-size for special purpose circuit.
PLUG-INS - 10478A | Double-size for special purpose circuit.

i SPECTRUM - BS52A Fixed or variable scan spectrum analysis. ) .
ANALYZER 85528 ' ' o .
« . , ) 85538 ' t , o
R : -8553L : '
- : T : ‘ , 8554L -
- - - Bb55A
. 8556A

v * Time Domain‘Reflectometry.

-
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Model 1418 i L vy ' ’ N ' | Installation
. . - . R ' 4 ‘-’Y&‘- ’ » ’
‘. 1 l ) - X . - *._" i ,
i.’ ’ ' ‘ , . 5,'." ' e : v ' ) 'r—.“". ' "" I "‘:
ERTRAN v : ©ov . sEcTonl e s 8
,' INSTALLATION L A

.such as polyurethane ora cushioned paper such as
Lo Kimpak around all projecting parts).

L 21 IN!TIAL INS ECTION

S 22, MECHANICAL CHECK. I the shlpplng carton is - - c. At least 4 Inches of industry-approved, tightly
.« - damaged, ask tha carrier’s agent to be p t when the - .. . packed, shockeabsorbing material, such 'as extra
Instrument is unpacked. Check the rinstru t for - firm polyurethane foam.

extemai _damage such as broken controls or connectors, .« . d. Heavy duty shipping tape to secure outside of

BLEEIE and dents or scratches on the panel surfaces, If damage is carton . -
Doy, -  evident, see the recommended claim procedure below. If oo . ;
syt the shipping carton Is not damaged, check the cpshion-. - *' _ Teble 2. Shipping Carton Test Strength , .
ot ing material, and note any signs of severe-sfress a3 an - : ' . L
Toowe indication of rough handling In transit, If the instrument " Gross Weight (lbl. : .

Carton Test Strength {Ib)
. appears undamaged, perform the following electrical '

- cheik Retain the packaging’ material l_‘or posible future ] Tupto 10 ° , 200

L use,” - - ] . 10t 30 . a5
S 23, ELECT RICAL CHECK Check the elect:rical perfor. 30te 120 - 350 T
SO ménce of the instriment as soon as possible after ' 12010140 §00 y

R ‘ receipt. Section V, Performarice Checks will . verify
- instrument cperation within the specifications listed in |- 14010 160 . 600 L
Table 1-1. Initial performance and eecuracy of* the ' o . '
instrument are certified as stated on the inside fronit’ 2-9. PREPARATION FOR USE. o
" cover of this manual. |f-the instruinent does,not operate - ' — .
-as specified, refer to “the following recommended claim * 2-10. POWER REQUIREMENTS. IR

oo procedure. .
e N( . . .o 2.11, The instrument requires a power source of either e
S . 24, CLAI . R * 115 or 230 volts ac, +1Q%, single phase, 50 to 60 Hz, C
e . _—_"_ . o which ¢an deliver approximately 300 watts. A rear panel I E

25«The warranty statement eppl:ceble to ell Hewlett ' switch provides sslection of the line voltage to be used.
. Packard Company instruments and products is ptavided o I . ,
, 7. Inside the front cover of this manual, If physical damage A : L ‘

" is found or if operation is not as specified when the

.Instrument is first received, notify the carrier and the Before placing this instrument In operation,

[3

Sales/Service . Office, describing required o 5 o ( |

S , rest Hewlett-Packard - Sales/Service. Offica imme be sure to set the rear panel switch to agree RN
R S ly."The Sales/Service Office will arrange for repair ., .with the. line voltage being used. Refer to oo
Gt ou' replacement of the instrument without waiting for _ Figure 3-2, Proper Intensity Adjustment to g S
o settlement of a claim with the carrier. For other than avold damaging CRT. T I
S initial inspection warranty clalms, contact the Sales/Ser-. N - N
RN ’} . vice Offiee . . e 2112 230-VOLT OPERATION When operating from a A \
TR : ' 230-volt source, set the rear panel switch to 230, and
VR ath 2-6 REPACKING FOR SHIPMENT ' " replacs Jine fuse F1 with a 2-amp slow-blow type. The' L
L o ) " fuse, identified in Figure 8-4, is accessible by removing \"f )
2-7.-When shipping an instminent to.a Hewlett-Packard the bottom cover of the instrument, - , e

. service, and include model. number eomplete serial 213, THRE.E-CONDUC'T OR POWE_R CABLE. The
R ' nurnbef enctretum addre&l National Electrical Manufacturers’ fation (NEMA) -
= , recommends that the instrument panel and cabinet be

28. Uss the orlginal shlpplng carton - end packaging"
materials for reshipment. If .the -original material is

neither available or reuseable, use the following: . ~-
a. A double walled urton {see Table 21 for test

strength’ required)

b. Heavy paper or sheets of cardboard to protect ell |
instrument surfaces {use a norabrasive material

grounded for the protection of operating personnel. The

linstrument ‘is equipped with .& detachablé, three-con-
- ductor ‘power cable which, when plugged into. an

appropriate receptacle, grounds the instrument.” The
offset, {icund) pin-on the power cable connector is the -

_ ground pin. To preserve the protection feature when
_operating the instrument from a two-contact dutlet use

)
*
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- Installation

.components and adjustments,

et

. .
L]

a three-conductor to two-conductor adapter, and can-
nect the green lead on the adapter to ground at the

*, power outlet.

2-14. INSTRUMENT MOUNTING )

y Y
2-16. MODULAR CABINET The instrument is shipped
from the factory as a bench Instrument with the tilt
stand, feet, and plastic trim in place. Top, left side, and:
bottom panel covers can be rem , giving access to all - .,
ave sufficient space
around the cabinet for air circuiatl n. K

.2.16. RACK MOUNTING. A k ?or converting the

modular cabinet to a rack moung is included. [nstruc-
tions for making the conversionfare given below. Refer
to Figure 2-1 to identify parts.
a. Detach tilt stand by pressing away from front feet;
_ remove all plastic feet by, pressing metal button -
and sliding each foot. free,
b.’ Aluminum trim strips
" on sides of instrument hav
thin-blade tool to remove th

ind each front handle)
n edhe_shr'e back; use a

Mo&él M
¢. Attach a rack-mountlng flenge, using screws pro- .
j vided in kit, , In each space where trim strip was r . - .
adhered; position; large notch Ef flange at in el i
. menthottom. ;- el \}}‘;:; L

d. Before placing the Instrument in-a rack above or ~#

below another HP Instrument, aftach fitler strip
provided with Kit between front panels of instru-
ments.

- LYY

217, INSTRUMENT cdouNG.,

218, A forced-air cooling system is used to maintain.

" required 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. When operating the instrument, choose a
location which provides at least three inches of cle. rance
around the rear and both sides .

2-19. The cooling fan requires perlod&c lubrication, and

the filter should be cleaned, as required, to prevent

clogging and restriction of air flow. Refer to Section
. Vit for malntenanee inst:uctions.

TILT STAND

TAIM STRIP

~ {ADHESIVE BACK) FLANGE

RACK MBUNTING

roug- -1

. Figure 2-1. Rack Mounting Pracedure

22
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31, INTRODUCTION "tf}\lt ’-z

,l

32, Thls section contains front P32 i control informa-
tion and, considerations for operati‘ the instrument.

Contrgls which affect the operan?p of the power

‘ supplies ‘and cathode-ray tube are located on the
insirument front panel; all other controls are located on
plugiin units. The instrument includes the high and
low-voltage power supplies, a.calibrator circult with 1
and 10 volt pk-pk outputs on the front panel, the CRT,
and a pulse circyit for varlable persistence and storage
operation. : . - -

33. FRONT PANEL COMPONENTS.

3-4 Figure 3-1 |dent|f=es the front panel controls and
“gives a brief functional description of each. Additional

information on some of the controls is given below, A

more detailed  description of somé of the controls and
gir function in variable persistence and storage opera-
tion is given in this section jder Control Functions

3-5. TRACE ALIGN, The TRACE ALIGN ad;ustrnent is
_ provided to compensate for manufacturing tolerances
" and external magnetic fields which may affect the CRT
-trace. The adjustment should be made when the trace
does not appear parallel with the horizontal lines on the

_CRT graticule. To adjust the TRACE.ALIGN, press the

STOD pushbutton, and adjust 2 free-running trace on the
CRT:; rotate the TRACE AL!GN adjustment as required
to make the trace parallel to the graticule lines.

3-6. BEAM FINDER., A very high dc input signal may
drive the trace off. the CRT. screen. When the BEAM

FINDER pushbutton is pressed, the trace will be .

returned to the screen regardless of the setting of

_horizontal or vertical POSITION controls, If pressing the

BEAM FINDER pushbutton does not retum a beam to
the viewing area, hold the BEAM FINDER depressed
" and gradually adjust the INTENSITY control to obtam a
visible traee

3-7 ASTIGMATISM. The ASTIGMATISM adjustrient is

provided to ensure uniform focus of the trace over the .

entire CRT screen. To adjust the ASTIGMATISM, press
the STD pushbutton, center a low-intensity spot on the
CRT screen (PERSISTENCE to MIN) and adjust FOCUS

.and ASTIGMATISM for a small, round, sharply focused
. spot. - ‘ '

38, REAR PANEL COMPONENTS. -

39, 115/230 VOLT SWITCH. This switch, located at

&

N
et

3-15. DEFINITIONS.

the;Bottom of the rear panel, must be set to the'position

. : . .
Model 1418 L, ‘ : B " Operation
f ) i"‘ ;l ' - ‘é“‘ . ) .
: A . : 4
- i ) "' SECTION IJI ,
K R {' ] . .___.\ . . - * - -.-:. - -
Lo . OPERATION . - . . “
5 L . ¥ . . .

which cdiresponds to the line'voltage to be used, The .

instrument. is shipped with a 4-amp fuse installed for
115-volt operation. Ifithe instrument is to be connected
to a 230volt.outlet, change the fuse to a 2-amp.

slow blow type, * ‘ .
3

t 3-10 Z-AXIS INPUT, The Z-AXIS INP‘UT terminals and

selector switch are on the rear panel of the instrume

To externally modulate the trace intensity, set the
, switch to, EXT, remove the sharting strap, and connect
the modulation signal to the terminals, The amplitude of
the pulse required to blank the trace depends on the"
frdpt panel INTENSITY cohtrol setting, and is approxi-
mately 20 volts positive for normal Intensity settings.
When not using external intensity modulation, conrect
the strap across the terminals and set the switch to INT.

3-11. PLUG-IN UNITS

3-12, For normal operation, install a vertical plug-in in -

the lower compartment and a time base plug-in in the
upper compartment. The compartment divider must be
used to provide proper shielding between the plug-ing.
- For double size plug-In operation, remove the dwider
All plug-ins Installed should be securely locked in' place
with the plug-in front panel lock knob. )

3-13. Deflection-plate sensitivity may vary slightly from
one CRT to another. This may necessitatg adjustment of
the sensitivity calibration of plug-ins installed in the
instrument for the first time, &r when moved frém one
instriment to another. Refer to the Operatmg and Service
“Manual furnished with the plug-in unit for the sensitwuty
calibration adjustment procedure,

314, OPERATING CONSIDERATIONS.
NOTE .

Always allow at least 15 minutes warm up
befare attemptlng to use the instrument.

.

3-16. Several words and phrases, the definition of which
may vary slightly from_common usage, are used to
describe the operation of the instrument. 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.

T

’

t
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1.

2.-

5:

.

4 5 6 ? 8 9 o

TRACE ALIGN: Ad|ustment to seArace paraliel
with horizontal graticule lines, N
ASTIGMATISM: Ad|ustrnent to set roundness of
CRT beam.

'« POWER: ON position connects a¢ power to
Oscilloscope and lights POWER indicator.

4. « STORE: Retains displayed signal at. réc'l'uced

intensity for long time storage.
TIME: Control for setting storage time Iength

6. * FAST: Operates CRT at maximum writing speed. "h

with variable persistence.

Y

12 1%

12.
- 13,

14

14 14I-R-t .

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

ERASE: Removes stored or written displays.
INTENSITY: Control for setting mtensm/ {bright-
ness} of CRT display.

CONV: Selects operation as standard oscillgscope
FOCUS: Cont_rol for focusing heam on CRT,
BEAMFINDER: Momentary switch to return
beam to CRT screen regardfess of vertical and
horizontat POSITION contrél’sattings.
CALIBRATOR: 1 and. 10-volt pk-pk 60 Hz,

7.- PERSISTENCE: Controls enduranee nme of - w cahbrat ed square wave outputs.
displayed signal. t \ e |
: ".. ;
- . Figure 3-1, Model 141B Controls SRR
32 . oy
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b. PERSISTENCE ~ The length of time a single
sweep-written display remains visible on the CRT
screen (intensity arid sweep time constant),

c. STORE — To retain, at reduced intensity, a
display which has been written on the CRT,

d. ERASE - To remove &ll displays-and blooms
which have been stored or written with persistenco
on the CRT,

e. INTENSITY — The brightness of a drsplay as itis
written on the CRT screen {persistence and sweep
time constant),

f. BLOOM - ‘A visible, non-symmetrical expanslon
of a display written on the CRY screen, Figure 3- -6,

9. FADE POSITIVE = Appears as random green
areas on a dark background in MAX. PERSIS-
TENCE, Figure 3-7,

h. BACKGROUND ILLUMINATION — A green

cloud of illumination visible on the CRT screen,
Figure 3-3. .
. SWEEP TIME — The time [(in seconds, millise-
conds, or microseconds) required for the beam to
move horizontally one unit of distance (division)
across the CRT screen, when writing a display,

i FADE NEGATIVE — A condition in which a
portion of the trace or screen begins to dim.

k. BURN - A burn is permanent damage. e CRT
phosphor or mesh resulting from excessive inten-
sity being maintaiied for too long a period.
Phosphor bums apgear as a discolored area on the

' CRT screen. Mesh bumns appear as spots or traces
that are darker than the background illumination
in the MAX, PEHSISTENCE FAST WRITE
modes.

3-17.CONTROL FUNCTIONS.

{Earion

. Excessive intensity may damage the CRT stor:
age mesh. The INTENSITY setting for. any
sweep speed should be less than that intensity
which just eliminates any trace blooming with
minimum PERSISTENCE setting.

318, PERSISTENCE and INTENSITY. Thess controls

contribute tgthe duration of display afterglow. Always
set PERSISTENCE and INTENS!TY: as shown in Figure
3-2. The PERSISTENCE control sets the rate at which a
display Is erased; INTENSITY sets the brightndss of the
trace as it is written. With a given PERSISTENCE
setting, the actual duration of trace afterglow may be
increased by -increasing the [NTENSITY. Since the
PERSISTENCE control sets the rate of erasing a written
display, it foliows that a brighter trace will require mase
timu to be erased. Conversely, a display of low intensity
ywill disappear more rapidly, The same principle applies

' tp & stored display of high and low intensity, -

3-19. PUSHBUTTON SELECTORS. These controls
select the mode in which the CRT functions. In the STD

Cperation

or FAST modes, pressing the ERASE pushbutton
‘removes all stored and persisting displays from the CRT,
The STD and FAST modes are the only conditions in
which a variable persistence display may be written_on
the CRT screen, The STORE mode disconnects the STD, |
FAST, ERASE, and CONV functions and retains written
displays at reduced intensity on the CRT. The duration a
stored display may be viewed -is: determined by the
setting of the TIME.control, INTENSITY, PERS!S-
TENCE, and ERASE do not function in the STORE -

. mode,

3.20. STD MODE. In.the STD mode, pressing the
"ERASE pushbutton establishes the CRT in a condition
for variable persistence display of a signal which later
can be stored, Use the minimum INTENSITY and
maximum, PERSISTENCE required to obtain the desired
dlsplav.

v ! .
321. FAST MODE. In the FAST mode, when the
* ERASE pushbutton is pressed, tha CRT storage surface
is primed to allow much faster wrlting omrhe storage
surface. However, the display has reduced ‘contrast and
fades positive more rapidly. Contrast and storage time
are alsd reduced in this mode,

3.22. CONV. Selection of this operating mode disables
the variable persistencs. and storage functions and the
' instrument operates as a conventional, general purpose,

. pscilloscope. Always adjust INTENSITY [n STD mode
* with minimum PERSISTENCE so the display’does not

bloom, then -switcH to CONV. The PERGISTENCE
control does not function in CONV mode

3-23. STORE. Pressing the STORE pushbutton permits a
written display to be stored at reduced intensity in the
oscilloscope for comparison, measurement, or photo- °
graphy at a later time. The TIME contro! varies the
length of_time a display can be stored. This time varies
" from: 15 seconds with a minimum TIME control setting,
when writing in FAST mode and transferring to STORE
mode; to over 2 hours with a maximum TIME control
setting when writing in STD mode and transferring to
STORE mode. Light output is inversely proportional to
storage time.

3-24. ERASE. Pressing the ERASE pushbutton
removes stored or written displays from the CRT when
operating in either FAST or STD modes. A display that
has been stored or written at a high level of INTENSITY
may remain partially visible after the ERASE push-
button has been released. It may be necessary to press
and release the ERASE pushbutton more than once to
complete erasure of these displays.

+

3-25. OPERATING TIPS. L

3.26.. These operating tips will provide the operator with

" a familiarity with instrument controls and aid in

obtaining desired CRT display.

33
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. VARIABLE PERSISTENCE MOD_é - ' ' CONVENTIONAL '
1 - ' ‘ .
1. Press the STD pushbutton., ‘ 1. Press the STD pushbutton. .
2. HRotate PERSISTENCE control fully cow. = - 2. Rotate PERSISTENCE control fully cow. ‘
3. Adjust INTENSITY to a point prior to the point 3. Adjust INTENSITY to a point prior to the point .
. trace blooming appears. : trace blooming appears. :
: . ' - 4, Press the CONV pushbutton. ‘Do not increase
L el e : : - lNTENSITY . .
- . . -~} IS } . o H
‘ ty Trace bloominq Figure 3-5, is the best indica- T
S . - tor of excessive INTENSITY which can damage .
" the CRT. However, blooming does not occur in : _
* the CONV mode. Therefore, do not increase ' b
intensity when In CONV mode. Alwaysbesure . oL
- ' t6 repeat above procedur¢ each time sweep N i
. speed or Input signals change. :
€ L ————————
Figure 3-2. Proper Intensity Adjustment
34 : ?'
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a. The persistence uniformity in STD Writing Speed
can be considerably Improved by adjusting
AS5R46, STD Collimator Adjust, to reduce the size

. of the useable display srea.:

'b, For variable persistence operation, use minimum

INTENSITY and maximum PERSISTENCE com-
- patible with the desired display. (See Figure 3-4).
c. Use Writing Speed in FAST only for fast.sweep

time. singleshot displays, or to-improve the:

uniformity of trace intensiy. The FAST WRITE
mode causes more rapld positive fading on the
CRT and persistenca or storage time of the display
- Isthusreduced.
d. To store a display, press the STD pushbutton and
- adjust INTENSITY and PERSISTENCE for the
desired display and than press the STORE push
button. '
e. To view a stored dlsplav. adjust the TIME contrpl
until the stored display has the desired brightness,
f. To store more than one display, press the STD
pushbutton, set PERSISTENCE fully clockwise
- and INTENSITY as required; allow the first
display to be written on the CRT. Set INTENSITY
fully counterclockwise, and connect the second
signal to be stored. Reset vertical POSITION if the
second displey is not to be superimposed on the
first, SIowa rotate INTENSITY clockwlse until

w

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

Figure 3-5. Single -shot trace blobm caused by
INTENSITY and/or PEHSISTENCE set too high.

E 3-27 SINGLE-SHOT OPERATION.

- Qperation

the second display appears, Press the STORE
pushbutton and both displays are stored, ,

g. A display stored when instrument power is turn
off will remain stored for several days. To observe
a stored display, press the STORE pushbytton,
and set ‘the vertical position control cow
turning on the Instrument, Then adjust the TIME
control unti! the stored display is visible. ;

h. To erase all persistent gr stored displays, press|the
STD pushbutton and rotate the PEHSISTE CE
control’ fully counterclockwise, or press/ the
ERASE pushbutton - for approxlmately one,
second, then releasa

3-28. To write with perslstence or store a sngle-shot
phenomena, trial setting of INTENSITY is the best
approach. The amplitude of the phenomgna and the
sweep-time required to display it will affect the persis.
tence. For example, with maximum PERSISTENCE and
some settings of INTENSITY, a single-shot straight-line
trace: may bloom -as shown in Figure 3-5, while a

single-shot signal with amplitude variations of several

divisions may hot cause blooms (Figure' 3-6). To

' ~ determine the best INTENSITY setting, fonnect a signal |

Figure 3-4. Variable persistence with a.slow,
repetitive sweep.

Figure 3-8, Single-shot display wnth INTENSITY
and PERSISTENCE set the same as Figure 35,

35




Figure 3-7. Fade positive whﬁl:\ occurs after Pushbutton
Selector Js ieft in STD for 2 to 4 minutes,

</

Figure 3-9. Same display as Figure 3-8 after three,
‘ minutes in STD.-

which approximates the sweep time and amplitudg/of

- the single-shot signal to be written. Set PERSISTENCE

fully clockwise and trigger a single sweep of the test
signal. Set the INTENSITY as far clockwise as possible
without causing blooming. Repeat the single sweep
signal, erasing the display and setting the INTENSITY
after each trace until the desired display is cbtained.
This setup should give maximum ﬁerslstenca to the

single-shot’ display. After the single-sfjot signal has been’

written, the display may be retained for a long.period of
time by pressing the STORE pushbutton and setting the
TIME control to MAX, ) - '

3.29. Single-shot signals which require 2 beam speed.

faster then 50 microseconds per division can be written
with more brightness by setfing the WRITING SPEED to
FAST. The screen will be unevenly illuminated after

36 -
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Figure 3-8. Single-shot 20 usec/div display.
[ 8 ‘» .

e}

PR

Figure 3-10. Small bright spots caused by minute
Imperfections in storage mesh. '

+

erasing when WRITING SPEED is in FAST, however,
the INTENSITY can be sat 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 Wﬂg_ ING SPEED set to STD.

¥

3.30. Single-shot signhls which require a beam speed
between 20 and 200 microseconds per ‘division may have
low brightness at some location on the screen. Fire a
single-shot test signal with INTENSITY and PERSIS- -
TENCE fully clockwise and WRITING SPEED in STD,
and if the center brightness is low, wait for one to three

. minutes for_the tow-brightness area to becgme brighter.

Likewise, if the entire display brightness 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

" 3B8and39). . .
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Model 141B _ Theory . .
! e SECTION IV -
. PRINCIPLES Of dPERATIdN o : : -

4-1. OVERALL FUNC#TIONAL DESCRIPTION.,
4-2, Refer to thé block diégram, Figui'e 4"-1.‘fc;r this
explanation, The Model 141B Oscilloscope has four

*main circuits: a low-wvoltage supply, a highvoltage

plug-ins for sensitivity célibrafiqn. Accuracy of the
calibrating Signals is +1%. ‘

4.5.HIGH-VOLTAGE SUPPLY. A transistorized oscilla-
tor and a stepup transformer are used to generate

supply, a calibrator circuit, and a pulse circuit. The : negative and positive high voltages for the CRT. Both -
horizontal and vertical amplifier circuits are in the the +6600.volt and -2350.~0lt supplies are electronically
plug-in units and operate derectly into the CRT. regulated. .. .

+4.3, LOW-VOLTAGE SUPPLY. The low-voltage supply
uses 115 or 230 volts ac (rear panel switch), single phase,
50-60 Hz. Qutput voltages are -12.6, -100, +100 and

4.6, PULSE CIRCUIT. This circuit generates pulses of
variable level -and rate, These pulses and other dc
voltages. from the circuit are applied to the storage and
persistence elements in the CRT. All voltages from the

R regulated. Voltages are distributed to Yhe high-voltage low-voltage supply are used in the pulse circuit,
- supply, the calibrator, pulse circuits, and to the horizon-
tal and vertical plug-ins. The low voitage transformer 4.7. CIRCUIT DESCRIPT[ON-

supplies 6.3 Vac to the main filament of the CRT andas '
a 5|gna| to the callbrator 4-8.Low VOLTAGE SUPPLY

4.9, The low- voltage supply consists of +100- volt supply,
-100-volt supply, +248 volt supply and -12.6 volt supply.

The +100 volt supply is mdependent and provides a
reference voltage for the -100 volt supply. The +248wolt’

+248 volts dc; all outputs are fused a}d eléctronically

- ' 4-4. CALIBRATOR. The 6.3 Vac applied to the calibra- +
tor circuit is shaped to a square wave (of line
frequency) and applied to two front-panel connectors,

‘ ) 10V and 1V (peak-to-peak amplitude). The - 1wolt . and -12.6+voit supplies are dependent on the -100-volt ‘
v r’: output is also apphed to the vertical and honzontal supply for reference voltages. :
T . N + . -
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Theory

© 410, Figure 4-2°is a simplified block diagram of the

regulator used in the lowvoltage supply. The saries

_ regulator acts as a variable resistance’ in the regulated

output. A sensor (or differential amplifier} compares the
output voltage with a’veference voltage. The driver
{emitter follower or amplifier) controls the bias on the
serles regulator, which effectively controls the series

resistance. Any change in ocutput voltage |s fed back to
the series regulator. The change in series resistance ahll the

resulting voltage drop is opposite to the output voltage
change; thus, the output voltage is maintained at 8
constant level. _ ) ’

4-11. Figurew B-10 is a schematic diagram of the low
voltage supply. The primary winding of transformer T1
is wired through a rear panel switch for'quick conyersion
to either 115 or 230 Vac operation. Line voltage is
applied to the primary of T1 through an on-off switch, a
fuse and a thermal switch. Pilot lamp DS1 lights when
power is applued to T1. Two shunt resistors are
connected- to” the *+248-volt supply to reduce series
regulator power dissipation when high-current plug-ins
are used. The shunts are wired one to each rear panel
plug, and the internal wiring of the plug-in determines
whethe; the shunt is or is not used .

4.12. +100 'VOLY SUPPLY.. The an voltage from
secondarv of T1.is regtified by A1CR5 A1CR8 ang

partially filtered by C3 and A2R17. The resulting dc -

voltage is applied through the series regulator, Q2, to the
output. Differential Amplifier, A2Q4/A205 compares
the voltage across A2V1 with a sammple of the output
voltage. Any tendency of the output voltage to change
is applied to the base of driver A2Q3 which controls
bias on regulator Q2. The series regulator Q2, compen-
sates for the change in output voltage by its change in
series resistance and restores the output level to normal.
The +100 volt output is adjusted by A2R11B and fuse
A2F2 provides overload protection,

4-13. -100 VOLT SUPPLY. Referdnce voltage for the
:/09=volt supply is taken from the output of the +100
oft supply. The reference voltage across A2R31 is

' . REGULATED
REGULATED -
‘o¢ Evoolfﬁc.z o] SERIES ‘ o T
RECTIFIERS RECULATOR
) 4
L
- SEESOH
ORIVER OFERENTAL
: ANPLIFIER
[
—
. REFERENCE
VOLTAGE

-

Figure 4-2. Requlated Power Supply Block Diagram -
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compafed with a sample of -100-volt output across
AZR35. The error voltage sensed by differential amp-
lifier A2Q7/A2Q08 'is applied through driver A2Q6 and
series regulator Q3. The series regulator bring the -100

. volt supply back into proper balance with respect to the
+10Q-volt supply. Ac voltage from T1 is rectified by - -
- A1CRS-AICR12, partially filtered by C4/C5/A2R27,
* and the resulting dc voltage' is applied by the series
‘regulator, Q3, t(? .
obtainéd as in the +100-volt supply. A2R11C adjusts the

the "-100-valt output. Regulation is

-100-volt gutput, and fuse A2F3 provides overload

protection: E \

4-14, +248 VOLT SUPPLY. Sensor amplifier, A2Q2, in
the +248-volt supply senses any variation in the output

. voltage with respect to -100 vdits. The error voltage is
" amplified by driver A2Q1 which applies corrective bias

to series regulator Q1, A2R11A adjusts the +248-volt
output and fuse A2F1, provides overload protection,
A2CR4 provides temperature compensation for A202
and is normally forward-biased. , '

4-15, -12.6 VOLT SUPPLY. Sensor amplifier A2Q11

senses_any variation of output voltage with respect to °

-100 volts and applies the error voltage to driver
amplifier A2Q9. The driver increases signal current to
the level required to control series regulator Q4. The

-12,6-volt output is adjusted by A2R47A. Current limiter; )
A2Q10, a protective circuit for the.series regulator, is .

normally biased off. If an overload occurs across the

-12.6+volt output, the base of A2Q10 goes positive by -
_the voltage drop across R11 minus the forward voitage .
“drop across A2CR16, turning A2Q10 on, The collector
of A2Q10 is applied through '‘A2Q9 to the base ..

of series regulator Q4, ‘reducing the current flowing
through Q4. The current which then flows through the
external overlgad is limited to the current required to
keep A2Q10 on. Additional overload protectlon is
provided by fuse, A2l'-'4

4-16. CALIBRATOR.
4-17. The schematic diagram of the Calibrator cnrcunt is

shown in Figura 8-10. The circuit consists of three parts:
a tunnel diode square wave generator, a transistor

, switch, and a calibration network.

4-18. 6.3 volts ac is applied through AZR50.to tunnel
diode A2CR19, which generates a square wave at line
frequency. Transistor switch A2Q12 is off during the

" time of the positive half-cycle of the square wave {when

the voltage at tha base is close to zerc}, and the collector
valtage is thus at a level set by breakdown diode A2VR6
and A2R47B. When the negatwe-going portion of the
square wave is applied to the base’ of A2Q‘l2 the
transistor conducts heavily, effectively shorting the col-
lector to ground. The output of the Calibrator becomes

zero volts. At the end of the negative input half-cycle,

the bias of A2Q12 returns to zero, the transistor is
switched off, and the output returns to its previous
value. .

.
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) 4-19. Tunnel diode 'bias current is supplied through
A2RS51, The bias current sets an operating level for the

diode which affects the symmetry of the square wave .

output. Cal adj A2R478, is used to set the dc voltage at
the collector of A2Q12 to -10 volts when the transistor

is off. Breakdown diode A2VRG reduces the output

impedance, and provides the temperature compensation

for the circuit. Voltage divider A2RB4/A2R55, reduces
. the 10-volt output to 1 volt, Both 10 and 1-volt outputs
are availahle at the front panel of the instrument, and
the 1-volt output is available to both plug-ins.

4-20, HIGH-VOLTAGE SUPPLY.

4.21. Figure 4-3 is a hlock diagram of the high-voltage

“supply. The output of a regulated transistor oscillator is

stepped-up in voltage and applied to a. series- of high
volt rectifiers. The positive output of the voitage
tripler is connected to the post- -accelerator of the CRT,
The . negative’ output voltages are used in the gun

assernbly of the CRT and its associated controls, The

Z-axis input-can be used to apply mtensnty modulatmg
sugnals to the CRT .

422, Figure £-13 is ‘8 schematic diagram of the high-
voltage supply and the CRT. Oscillator A2Q13'operates
at a frequency of approxumatelv 32 kHz, Any change in
the output voltage is applied to A2Q15, which converts
the volthge change to a current change. This current
change is applied, by emitter follower A2Q14, to the
base of the oscillator transistor. The amplitude of
oscillations is changed in such a direction as to oppose.
tha original output voltage change. High-voltage adjust
APRB3 sets the amplitude of oscillation to produce the
correct output voltage.

Figure 4-3, High-Voltage Power Sup'plv Block Diagram

4.23. Two separate negative supplies are used, one for

the control grid of the CRT, and one to provide CRT
cathode and focusing voitages. Both supgplies use halt
wave rectifiers (A2CR23 and A2CR24). The unblanking
gaje 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 volts to unblank the
tface. A positive pulie of about 20 volts will blank the

trace” when applied to Z-axis input. When Z-axis inpot is -

not used, 54 is set to INT to receive chopped blankmg
from a dual-trace plug-in. ~~h

t

"4-24, The voltage tripler circuit provides the 6.6 kV '

) - po‘si-am:elerating voltage applied to the CRT,

425, The ASTIGMATISM adjustment, RB, adjusts the
roundness ‘of the spot, and the Geometry adjustment,
A2R72, is used to optimize pattern shape.

- 4-26,. STORAGE CRT.

4-27. 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-
acceierator, 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 fungtions of the instr-
ument, : .

4-28. FLOOD GUNS, Two flood guns are physically
located on the electron gun, outside of the hofizontal
. deflection plates. Horizonta! drivers, ASQT and A6Q2,
prevent flood gun ‘electrons from flowing through the
deflection plates to the output stage of the plug-in, The

N 4.3
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‘guns operate continuously when the power switch s on,

An electron cloud, which is emitted by the flood guns, s,
accelerated toward the CRT screen by collimator and
collector mesh voltages. These electrons make stored or
persisting displays visible. They are also used to erase
stored and persisting displays.

4-29. COLLIMATOR. The collimator Is an internal
coating along the tapered portion of the ORT. A positive
voltage applied to the collimator focuses the floodgun
electrons. The floodgun electrons are formed into a
column perpendicular to, and approximately equal to
the width of the CRT screen.

4.30, COLLECTOR MESH. The' collector mesh “is

between the flood guns and the storage mesh (closest to

the storage mash). It is always positive with respect to
the storage mesh except in the ERASE mode of"
operation; both are then at the same potential. In
addition to accelerating flood gun electrons, the collec-
tor mesh also repels positive ions generated by the flood

guns

4-31, STORAGE MESH. The storage mesh is just behind
the CRT screen and is coatéd with non-<conducting
material,
potent:al {approximately. +3 volts). When the electron
beam’ from the writing gun strikes the mash coating,
secondary electrons are emitted. This secondary emis-
sion creates a pattern of positive potential identical to
the movement of the beam. Flood gun électrons aré

‘accelerated by this-positive potential pattern and strike

the phosphor screen, thus-creating a visible dlsplay

4-32. The storage mesh is pulsed_mth pulses of
approximately 11 microseconds duration, These pulses .

It is statlcally held at a slightly positive -

L : . Model 1418y

: &,
erase’ the positive pattern on the storage mesh by
discharging the mesh coating. Time required for this
erasing operation is determined by the pulse repetition
rate. The positive pattern on the mesh may alsp be’
neutralized manually by connecting the collector and
storage. meshes (ERASEL The high positive potential
{approximately +1566 volts) sllows more uniform_ dis-

‘charging of the surface. When the storage mesh s

disconnected from the collector mesh and returned to
+3 volts, the coated surface Is at a unlformly equal
potential of -9 volts, In-both cases, the screen has no
illumination, The pattem may be lost by the storage
mesh fading positive and allowing the entire screen to be
illuminated. This occurs when positive ions: from the”
flood gun raisa the surface potential of the storage mesh
in random areas sufficiently to allow flood gun electrons
to strike the screen,

4.33 PULSE CIRCUIT.
4-34. Figure 44 is a slmpllfied block dlagrarn of the

pulse circuit. The pulse circuit supplies pulses of variable
repeutlon rate to control the operation of the CAT, The

pulse timer generates a pulse which triggers the mono-

stable multivibrator, The two outputs of the monostable
multivibrator are applied to the pulse stretchér and

" output pulser, The pulse stretcher applies pulses.to the

accelerator of the CAT to control storage time of the
display.

4-35. The output pul;er applies a positive voltage to the

storage mesh of the CRT, The erase timer provides a ’

signal to the monostable multwnbrator and output pulser
to generate an erase pulse and also triggers the blanking
circuit. The blanking circuit energizes a relay in the high
voltage supply which applies a blanking voltage to the

PERSISTENCE .
1 . j; R . - .
PULSE " PULSE
TIMER | = STRETCHER
ASQI7A302 T ASQ5/A5G6
FAST WRITE STD WRITE .
oErTH ADJ W P DEPTH ADY
y
MONOSTABLE - - .
o] ouTPUT
e - - PULSER ACCELERATOR
. o ASQTASQ8 , s
¢ ‘ o} STORAGE MESH
il 1 '
EFRSEO - - - | T "GREoTT sy o
c--d TIM : ut - l—e] suppPLy COLLIMA
- ASQ9 ASQI4/ASQIS/AS0I6 AZKI
« | . . ‘
‘ [
B0 - = ~{ rur-FLop o] AMPLIFIER,
FAST] - - - | AS0I0/A3aIL AQIZ/ASQTS .
" 870 " ", FAST -
CoLLIMATORM  # COLLIMATOR P,

Figure 44, Pul.se Circuit Block Diagram
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Figure 4.5, Erase: Functional Waveform

CﬁT. The CRT cofljmator voltage is supplied by a finear
amplifier and controfled by the selection of the writlng
speed at the front panel

4-36, STD AND FAST MODES.

4.37. PULSE TIMER, Figure8-16is a schemati’c diagram
of the pulse circuit. Setting, tha front panel PERSIS.
TENCE control, R10, determlnesthe amountof current
svallable from the pulse timer, current source, AGQ1..
ASC1 charges to a potential which turns A5Q2 on.
ABC1 discharges through ABQ2, ABQ2 turns off; and
A5C1 egain begins to: build a ramp voltage. The
repetition rate of this action is controlled by the setting
of the”front panel PERSISTENCE control. _The output
of A5Q2 Is a 0 to 10 kHz pulse with a very sharp spike
which i€ coupled through ASC2 to the monostable

multlvlbrator This pomon of the pulse circuit is active
i all modes. - .

_ e e
4-38. MONOSTABLE MULTIVIBRA"TOR The multi-

.vibrator, A5Q3/A5Q4, operating In a monostable state,
receives pulses from the pulse timer,” and applies a -

negative-going pulse (approximatelu 10 usec widel to
ABCR3. .

4-39. OUTPUT PULSER. The negative-going p-ulsa lrorﬁ
the monostable multivibrator allows ASCR7. to become

* forward biased with a current controlled by the setting
of the fast write depth adjustmént ASA14A, or the,

standard write depth adjustment, ASR10A, depending on
whether FAST or STANDARD mode is being used. This

~current pulse is amplified and converted to a voltage

puise by AB5Q7/A5Q8 and applied to the Storage Mesh -

.Backing Electrode

440, ERASE TIMEH The Erase Timar circuits are in a

quiescent state during operation in either STANDARD

" or FAST write modes, When erase timer A5Q9 is turned

- "off, ASCR8 in the erase pulse shaping circuit is back

biased. This effectively disconnects the erasa timer

circuit from the output puiser_

4-41. At the instant the ERASE pushbutton is pressed,

o o . - 'Theory

4

'Figure 4 6 point A, the following zctions take place

simultaneously:

a. The collector mesh potential .of +166 volts is

spplied to* the junction of ABR27 and ABR28.
This voltage causes ASCR14 to become raverse-

biased, which protects AGQ7 and A5Q8. .

b. The +166 volts applied to ABR27 turns ABQ9 on

" which charges A5@8 to 0 volts, This action turns
on ABQ16/A6Q18 through ASRE3 which blanks
the CRT write gun by means of agelay closure on
the power supply board.

¢. Zaro volts on ABR17 réduces tha output of
amplitier A5Q7/ASQ8 by approximately -12 volts.

. ABQ3 is turned on by current through ASR7

which allows amplifier A6Q7/A5Q8 to reach its
full output amplitude, less the reduction In amp-
litude due to the current through ASR17. The
result Is approximately -4 volts.

d. The circuits remain in this state as long as tha ,
ERASE pushbutton is pressed, '

442, When the ERASE pushbutton is- released, Figure
4-5 point B, the following eircuit actions occur simultan-
eously: - o .

! ABQY is turned off.

b. The voltage on ASC8 begins to discharge from -

spproximately 0 volu toward -12.6 vohts, Fugure
4.5 point C.-
¢. The voltage change across ASR17/ASVR1 causes
the output_of amplifier ASQ7/A5Q8 to increase
from about -4 volts. The increase is in the form of
a ramp to the output voltage determined by the
FAST or STD Write Depth Adjustment. When
A5VR1 Is no longer conducting the ramp stops,
" Figure 4-5 point D,
d. A5Q3 is held in saturation by ASR7. This estab-
* lishes the output voltage of amplifier AGQ7/A5Q8
and also provides for over-collimation. through
AB5R40, A5C9 and ASCR19,
When ABCS voltage decreases to -12.6 voits, A5SQ3
turns off {Figure 4-5 point £}, and the output
pulser returns to the quiescenit voltage of. apprOJ(I
mately 3.3 volts, Collimator voltage returns to the

+

nominal value. - ' N -

4~43 At this point, all pulse cm:ur(s have retumed to the

' condition they were in prior to pressing the ERASE

a

Table 4-1, Current Capability

I Supply Voltage and Current Available at
J1/J2 pin number each-Jack (J1 and J2)
4248 Vde | 9 0-50ma -
+248 Vdc g 50-100 ma {pin 2 must
be wired to pin 3 in the
plug-in.)
+100 Vdc 2 0-137.5ma
+100 Vdc 6 10-200 ma
-12.6 Vde 21 0-0.9 amps
6.3 Vac 13-14 0-3.25 amps

45
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pushﬁutton, and pulses from the pulse timer may z;gain
be applied to the storage mesh backing electrode.

4-44, PULSE CIRCUIT: STORE MODE,

445, FLOOD GUN, GRID CONTROL. Pressing the
STORE pushbutton removes +156 volts from ASR18

and AGRS50. This turns off AGQS5 and pulses from the .

- monostable - multivibrator are now coupled through
ABCS to the base of ABQ6, During the 10 usec that

A504 output goes positive, ASC5 is charged. When
' A5Q4 output goes negative, ASCRO is back biased and

A5Q6 turns off. The collector of A5Q6 goes positive
until. ASC6 is charged and turns A5Q6 back on. This
pulse has a duration qof - approximately 60 usec. This
pulse is applied to the flood gun acceleratot, which turns
the flood gun on for the pulse duration.

_ 4.46. The repatition rate of these positive’pulses at th

collector of ASQ is now determined by the seting of
the STORE TIME control, RS, which replaces the
PERSISTENCE control when the STORE pushbutton is
pressed. = - T

" 4.47. The write gun Is blanked by ASQ16 through the -

action of A5Q14 and A5Q15.

© '’ 448.PULSE CIRCUIT: CONVENTIONAL MODE .

449, When the CONV pushbutton is pressed, a +100

-

‘Modet 1418

\

volt potential is removed from ABR2S, and the voltage '

divider A5R25/ASR26/A5R27 biings the storage mash
backing electrode to approximately 29 volts, ASCR13 (s

reverse-biased, preventing output pulser signals from .

passing through, .This action produces conventional
oscilloscope operation by disabling the variablé persis-
tence mode. ’ R

stored on the CRT is protected from' unintegtional
erasure by A5Q17 and the associated circuit.

\uso. Wikien ‘the oscllloscope 1§ turned off, a display

451, TRACE ALIGN.

452, The trace align coil, L1, is located around the
CRT, near the scréen. Adjustment of TRACE ALIGN,

R7A/B changes the magnitudg and direction of current
through the coil and,romta‘?ﬁ: Into alignment

with the CRT graticule.

453. PLUG-IN KIT FABRICATION.

. 454, The HP Model 10477A and Model 10487A
- Accessory Plugins are blank plug-in units for the

instrument, These two units permit the user to design his
own Special-purpose circuits. Current available from each
of the instrument power supplies is shown irr Table 4-1.
Do not exceed the capabilities in Tablg 4-1

e
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A o . .+ _SECTIONV EEPN ‘
. .o R .‘_I . . I". ‘ \: . . o ..

Lo o PR _‘ PERFORM_ANCE CHECK AND ADJUSTMENTS ,
T 61 INTRODUCTIQN L L ¢. Set vertical plug-in'\lﬂput switch to OFF or
RS : “GND. e :

- 62, instrument ‘performance checks and adjustment - : -t S
L : ~ procedures are contained in this sectjon, The purpdse of ' d. Set controls as follows: L -

R - ~ 'this information is to indicate whether or not instrument O
L " operation is within'the specifications-of Table 4-1 and, INTENSITY .........5. ... MIN,

R .. ifnot, how to calibrate the Instrument. Troubleshoonng S Lo

- C informatlon component location photographs and sche- PERSISTENCE .:..v...on .. MIN.
k . ~ diagrams are in Section VUi Enter results of - c P S

inl' fal “performance check in the Performance Check ‘. MQDE',"_-__,

Clieass. . STD.
Record” located in this section. Remove form from the . ' ’

: manual and file f°" future fefﬂfeﬂ“ L , 5—8 Tum instrument on and allow 8 15 minute warm."
B 53_TEST EQUIPMENT, . ueperiod. . .

54. Test equipment requiréd “to check and. ma!nta'n;l oo - Y /
instrument performancs is listad in Table 6-1. Equivalent C ‘ .

test equ:pment can be'substituted if necessary, For proper

L results, make sure that all test equipment has been recently . The INTENSITY control should never
%0V calibrated, Use'a non- metalltc screwdriver wherd making be set high enough to cause bloorggy.
et adjustments ='e- o Excessive intensity tan permanently
e T A ' damage the CRT storage mesh,
L &b, PERFORMANCE CHECK - _ ‘ :
- 5-6, PRELIMINAHY SET UP. i : 59, BEAM FINDER
N S - &7, a Install tlmebase and "é"'“' plug-lns : 5-10, a, Rotate vertical and horizontal position controls
o b Ad;ust time' base for a- free-runn[ng 1 msec/div fully clockwise.
. L Table 5-1. Recommended Test Equnpment .
© " Instrument "_ - Required . " Required
. Type ° - Model - - to . Characteristics * For
v | Voltmeter - | HB HO1 738.8R | "Accuracy: 0.1% : | calibrator
L B . Calibrator .. . |- - o Output Voltages: M_V Performance Check
' Ce . T i b " ' Calibrator ¢
- o ' o ' | Adiustment
. : T — 3 Frap
] Digital . - | HP 3439A - Accuracy: 0.1% . ‘ Low Voltage Power
S o Voltmeter * * With HP ‘3441A "Voltage Range: 1300V _ - Supply Adjustment
I . Bl S S * Plug-in . - Input Impedance: -10,2MQ . :
. ) _‘ ‘ ‘ . “:‘. . . . ) ‘ : . ) 3 .
: W . L ey High Voltage Power
’ ". S ' E TR B - . [ Supply Adjustment
Voltage | HP KOS 3840A | Accdrecy: 1% : v
. W Dlwder Probe o .t Division Ratio: "1000:1 ‘ High Véltage Power
e Y R : R | Maxl'mu.m Voltaget 4 KV - " Supply Adjustment
"1 Oscillator  ’:- HP 204C. . Waveform . Sine Wave ' Geometry AdJustment
) N A o Frequency 80 Hz o 400 kHz Pulse Circuit
N R o . I oo o ‘ . -| Adjustment
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Perf‘t’:rmance Check

b.,Push and hold BEAM FINDER pushbutton while -

slowly rotating INTENSITY clockwise until a trace be-

: ‘acornes visible an the display.

c. Tha BEAM FINDER should return the tracs to

" the display regardless of position of wvertical or horizontal

controls, !

. d, Adjust vertical and horizontal position controls
until trace is centered on the displav. ‘

. Release the BEAM FINDER.

617, FOCUS AND AST IGMATlSM

_6-12, Paragraphs 6-13 through 6-16 contain prelimlnary
operatlonal checks of performance characteristics not
listed in Table 1-1. Since thess characteristics are not
speclﬂed stated results are approxlmate.

5-13, FOCUS and ASTIGMATISM controls should give a
sharply cjﬁﬁﬂed trace when set to approximately mid-
range positions, Adjust for sharpest trace possible and
leave in that position,

5-14, TRACE ALIGN;

B-15. Adjust TRACE ALIGN until trace is parallel to the
graticule, This condition should occur near center of
adjustment range. v

5-16. CALIBRATOR.

. “' ]
5-17. a. Connect voltmeter calibrator tp oscilloscope
vertu:al mput.

b, Set voltmeter calibrator for output of 1V p-p.

c. Set vertical amplifier sensitivity to .1V/div.

d. Adjust vertical vernier to display exactly 8
divisions/uf vertical deflection. .

-

. e, Disconnect voltmeter calibrator.

i f. Connect CAL 1V output to oscilloscope verti-
“cal mput.

a. Deflection should be 8% 0.1 div.

h. Repeat steps a through g, using 1 V/diy vertical

) sensitivity, 1 volt from the Voltmeter Calubrator and

CAL 10V,
4
5-18. VARIABLE PERSISTENCE.

-
-

. 4 B19 a Adjust INTENSITY” for normal viewing level.

% b, Set time base to 2 sec/div and observe that
trace line disappears and that spot develops a short tail.

5-2

. S Modet 141B

c. Slowly adjust PERSISTEN(.E clockwisa and note \

that tail lengthens,

‘ d.-Rotate PERSISTENCE fully clockwise and turn
intensity fully counterclockwise,

e. Trace should remain visible for one minute.

6-20.' WRITING SPEED, FAST,
6521, a, Set.time basa for 1 usécldiv sweep,
b. Set up time base for-single sweep,

. Press FAST pushbutton and prass ERASE. Back-
ground should appear foggy.

d. Repeatedly erase and . trigger a single sweep,

" increasing INTENSITY slightly each time, until trace

writes and remains visible for 16 second;.
6-22. STORE TIME, FAST.
" a Rotate STORE TIME to MAX.

b.: Press ERASE,

c. Trigger a.single sweep and immediatelv press -

STORE. . . | iy

d. Atter 15 minutes rotate ST RE‘ to MIN, Trace
should still be visible.

5-24. WRITING SPEED, STANDARD.
'5-25. a. Press STD,
" b, Set time base for 50 psec/div sweep.

c. Repeatedly erase and trigger a single sweep,
increasing INTENSITY slightly each time, until trace

- writes and remains visible for one minute,

526. STORE TIME, STANDARD.
" a Rotate STORE TIME to MAX.

Y ob, PressERASE

c. Trigger a single sweep and Immegiately -press
STORE

d, After 2 hours, rotate STORE to MIN Trace
should still be visible, -~ .

5-27. This completes the Performance Check If the
instrument does not meet specifications, the adjustment
procedura which follows should be done. If this does not
result in satisfactory performance, refer to Section VLIl
for maintenance and troubleshootiry information.
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PERFORMANCE CHECK RECORD

f

Instrument Serial Number _

1

Performance Check _

"

~ ) Parmph

Reference

" Check

Specification

Measured

60
616

5-19

- 6-20

§-22

5-24.

5-26

BEAM FINDER

- CALIBRATOR

VARIABLE PERSISTENCE

WRITING SPEED, FAST

STORE TIME, FAST

WRITING SPEED, STANDARD

|

STOI)é TIME, STANDARD

" to screen. |

.Spot develops

" Trace writes

_stored for 16

Returns trace

8 divisions £0.1
division, ‘

LY

short tall.

Trace remains
visible for one -
minute,

and remains
visible for 15
seconds

Trace can be
minutes

Trace writes
and remains
visible for
one minute.

Trace can be
stored for 2
hours,

".YES - NO

— Divisions
YES NO
YES NO
YES NO

YES ~ NO

YES NO

YES . NO

5-2a/b

n
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5-28. ADJUSTMENTS. X
6-29. Adjustment procedures for the instrument are
_ given in the following paragraphs Perform them In
sequence as control settings depend upon previous
procedures. Test equipment having the characteristics
listed in Table 6.1 may be substituted for that recom.
mended in the table, If difficuity is encolntered In
making any adjustment, refer to Section VIII for trouble-

shooting procedures,

6-30., PRELIMINARY SETUP. Plug-ins should be installed
in both compartments before power supply adjustments
are made; proper regulation may not occur without
ioad connected. Remove top, bottom, left side and H. V
deck covers before applying power

»5-31. ADJUSTMENT COMPONENT IDENTIFICATION
AII internal adiuslrnents are |dentif|ed In Flgure &1,

| WARNING . -

VOLTAGES PRESENT IN THE HIGH
- VOLTAGE SUPPLY ARE DANGER-
OUS TO LIFE

6.32, EQU!PMENT TURN-ON,

8. Rotate INTENSITY,PERSISTENCE, and STORE

TIME 10 their fully counterclockwise positions.

b. Install plug-ins and apply .'power to the instru-
ments, Wait 15 minutes before continuing to insure
that equipment is completely stabilized,

5-33. LOW VOLTAGE POWER SUPPLY ADJUSTMENT.

a. Adjust low voltage regulators as indicated in.

Table 5-2. Since the +100- volt supply is a reference

for the other mainframe supplies it must be set first.

Voltage may be measured on any terminal with wwa
color shown in Table 5-2,.

b. Recheck all supplies before proceeding. The
+100V supply must be set as near to +100V as possible.

Table 5-2. Low Voltage Power Supply Adjustment

suppLY | ADJUST |umiT | MEASURE POINT
N . | WIRE COLOR .

fioov‘ AZR11B |1V WHITE/RED

-100v | A2r11c ftiv | vioLeT

+248v | A2R11A |226v | mED

-126V | A2R47A {2013V | WHITE/VIOLET
* - \E.

Performance Check

£34. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT.

a. Monitor +100 Vdc supply with digital voltmeter
using 1000:1 high voltage probe. Note the exact reading.

b, Multiply . value obtained in step a2 by 23.50.
* ¢, While monitoring the high voltage (yellow wire _
or junction of -A2R83 and A2RBS), adjust AZR63 to
obtain a voltage reading equal to the result obtained in
step b. It sh0uII:I be —2350 225V,

d.-This procedure will set the high voltage within

1% provided the +100V supply is set to indicate exactly
+100V on the dngstal voltmeter,

e. Turn off power, .

535, INTENSITY LIMIT ADJUST.
o . ’
- a. Remave plug-ins. : "

b. Short pins ‘1 and 2 of the upper compartment
connector, J2, together,

4

‘¢, Turn power ON,
. ¢

d. Set intensity limit, A2R6S5, fully codnte{clock-
wise. , . ’
“e. Set INTENSITY to 11 o'clock position.

. f, Press STD,

. \ ,
g. Slowly adjust intensity limit; AZR65, clockwise

- until a spot is just visible,
5

»
h. Turn INVENSITY fully counterclockwise,

i. Turn power off,

e T N
i- Remove ;?on from upper plug-in compartment
connector J2. ' :

k. Replace plug—ms
. Turn power ON

5-36, GEOMETRY. *

a. S’et controls as follows:
r

Trigger Level ........... .. AUTO
Trigger Source ., ........ .. int{4)
Sweep Tima . . . .. ....05 msec/div
CRT mﬁde . I. .‘ .............. STD.
PERSISTENCE ...... s MIN




wd

Y

Performance Check
+

b. Slowly adjust INTENSITY for a normal vigwing
level, '

" ¢ Press ERASE,
d. Press CONV, |

e. Adjust TRACE ALIGN and vertical position
controls so that trace is parallel to center graticufe line.

t, Connect 400 kHz oscillator output.to vertical

'arhplifier input.

g." Adjust vertical deflection factor to obtain slightly
under 8 divisions of vertical deflection,

ifitis necessarv to increase intensity, -
do so only in STD mode. There is
no indication of excessive beam .in-
tensity while in the CONV mode and
CRT mesh can be burnt,

h. Adjust geometry, A2R72, for bhest compro-
mise between distortion of vertlcal and horizontal edges
of display. Vertical and horizontal controls mav be
adjusted to permit viewing of edges .

i. Set INTENSITY fully counterclockWise.

o

}. Disconnect oscillator.-

537. CALIBRATOR ADJUSTMENT,.

a. Press STD.

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

c. Set vertical amplifier daﬂection sensitivity to

1Wd1v

d. Slowly increase INTENSITY to normal viewing
level.
‘e. Adjust vertical amplifier vernier to display exactly
B divisions of vertical deflection.

f. Disconnect voltmeter calibrator. Fae
g. Connect oscilloscope 10V CAL output to vem-
cal ampllfler input. . .

h. Adjust Caltbrator cal adj A2R47B to obtam
exactly 8 divisions of vertical deflection.

538. PULSE CIRCUIT ADJUSTMENTS. -

539. FAST MQDE ADJUSTMENTS.

a, -Push FAST pushbutton,
b' Turn INTENSITY and PERSISTENCE fully
counterclockwise.

-

5-4 ..
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c. Set time base for single sweep so that s\n;'eep will
not occur during this portion of the procedure.

d. Set fast writa depth adj A5R14A fully counter
- clockwise, .

e. Adjust fast collimator adj ASRMB so that
entire flood gun Iilumination pattern is visible,

f. ‘Adjust flood gun adj, AGR14C to obtain bright-
est and most uniform illumination,

g. Adjust- fast collimator adi ASR14B so that

flood gun illumination just fills CRT viewing area.

- * h.Set PERSISTENCE fully clockwise (MAX}.

it Adjust fast write depth adj ASR14A slowly
chw[se in small steps, erasing after each step, until a
gopd compromise between. no light and saturated bright-
néss is obtained on the CRT after ERASE button is

pressed ) .

k. Adjust fast collimator adj A5R14B in small
increments, erase and readjust fast write depth adj
ASR14A (step j) between increments until the most
uniform fogging s obtained.

1. Set controls as follows:
Sweeptime............ <+ .. 0.2 msec/div

Sweep ..., .cc0ranen . Normil (recurrent)

INTENSITY ..o oovennnnns., fullycow
PERSISTENCE .. ... ... ... ... MIN cow

’ )
m. Connect 4 xHz oscillator sine wave aytput to -
vertical amplifier input.

-n, Adjust vertical gain to obtain 8 diw)islons of
vertical deflection.

o. Adjust INTENSITY for normal viewing level,

P increas'a vertical gain by a factor of 10. Do not
adjust INTENSITY. -,

q. Set time basa for single sweep operation.
r. Turn PERSISTENCE to MAX. |

s. Turn INTENSITY up gradually while grasing
CRT until beam writes evenly, but not to paint where
_ beam turns on,

t. Press ERASE pushbutton until no trace remains.



Model 1418

u, Erase, and immediately arm and trigger a single
_sweep, The resulting waveform should be viewable inside
a 6 x B division rectangle for 16 seconds. If not,
rotate fast write depth ASR 14A clockwise until itis, If the
CRT still will not hold the trace for 15 seconds, return to
step g and reduce the illuminated arga to no less than a

7.6 X 95 cm, centered rectangle,

v. Rotate fast write depth adj ABR14A counter-
clockwise in small fherements. Leave ASR14A at the

paint farthest counterclockwise that permits trace to

remain viewable for 15 seconds,

5-40. STD, MODE ADJUSTMENTS.
é. Set INTENSITY fully countércidckwise.
b. Set PERSISTENCE to MIN.

¢. et std write depth adj ASR10A fully counter-
clockwise.

d. Push STD pushbutton,

e, §pt time base to single sweep to prevent beam

from sweeping.
f. Press ERASE for one second Qnd release,

9. Turn std collimator adj ASR108 fully counter-
clockwise and then siowly clockwise until_the illumination
just fills CRT viewing area. 3

h. Set time base for sweep of 10 msec/div.
"§. Set time base for recurrent sweep.

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

k. Adjust vertical gain to obtain 8 divisions of
vertical deflection, * '

Adjust INTENSITY for normal viewing level

.om, Increase vertlcal gain by a factor of 10. Do not
ad:ust INTENSITY.

n, Set time base for single sweep oparation.

o, Turn PERSISTENCE to MAX

p. Turn INTENSITY up gradually while erasmg
CRT until beam writes evenly, but not to point where

beam turns on, .

q. Press ERASE. If the CRT does not erase com-

pletely, rotate standard write depth adj ASR10A clbck.
wise in'10° increments, pushmg ERASE each time.
Repeat until CRT erases completelv ' ";

r. If the CRT ‘can not be made to erasa completely,
rotate flood gun adj ASR14C clockwise in small incre-
ments, repeating the FAST MODE and STD MODE adjust-
ment procedures with each flood gun adj increment
until the CRT erases properly.

s. Press ERASE. Immediately arm and trigger a
single sweep. The waveform should be viewable inside a
7 x 9 div rectaqngle for 60 seconds without .positive
fade {screen turning bright green), It trace is not con-
tinuous, adjust std write depth ASR10A clockwise in
small increments until ‘a continuou$ trace is obtained.

541. This completes the adjustment procedures, If satis.
factory operation cannot be obtained, refer to Section
Vil for troubleshootmg mformat:onr

5.
s
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L
]
: ‘ o ) .
I INTENSITY ~2350V FLOOD  FAST.  FAST WRITE
LIMIT MONITOR HV =100V 0OV -+248Y GUN COLLIMATOR  DEPTH -
A2R65 PPINT (4) A2R63 A2RIIC A2RIIB A2RIIA ASRI4C  AS5RI4B ©  ASRI4A
‘.
S STD WRITE
: DEPTH |
. ; ABRIOA
i‘ " STD
J COLLIMATOR
' ASRIOB
GEOMETRY ~T 1246V -
~A2R72 |- "A2R4TA
1 ™ cal N
i A2R478B
i
U § RIS
- 3 4 i
: 3
l - 1418 =A—4
Figure 5-1. Adjustment Location ;
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INTRODUCTION.

.

r '
“SECTION VI o~
“REPLACEABLE PARTS =~
) ' e..-_lnstrumen't':rnode'l a_nd

62 This: section. contains information for ordering
replacement parts, The abbreviations used ip the parts

“list are described in Table 6-1. Table 6-2 lists the parts in

alphanumeric order by reference designator and Includes

' the manufacturer,and manufacturer’s gart. number.. Table '

6-3 contains the 1 st of manufacturer s eodes. ) EERY

6-3 ORDERING iNFORMATION

6-4 To obtain replacement parts from Hewlett-Packard,.
address order or inquiry to the nearest Hewlett: Packard
Salies!.Sen.fice Office and supply the f_ollowing information::

rial number.

' b, HP Par't Number of itemis). -

. G
\

d.

6-5. To order a part not Iisted in tha tabia provlde the

Quantitv of part(s) desired

Reference designator of partisl

following informatit)n.

a, - Instrument model and serial number,

~ - b. Description of the part, including function g a‘ﬁd
Iocation in the instrument,

c

.

Quantity desired,

4170

B Table 6-1. Abbreviations fof Replaceable Parts List
A v = gmpate(s} GRD = groundled) ) NPO = nagative pd.mv. AWV . -dwm working
ASSY = assambly: o - zer0 (2ero0 temper- {voltage
. o H' . = henrylies) Uﬁul - :t.uq:o“coem ﬂ::!
8D = hosrdis} HG = mircury ‘ negative s-8 - glowblow
BH « binder hcd HP - = Hewlett-Packard - NSR = not separataly SCR = siliccn controlled
B8P » bandpass HZ = hertz replaceable ' rectlfler
. - i S SE = salenlum -
’ . SEC = second(s)
c . =it l10?) - IF = Intermudia OBD = orde ) SECT = sactichis)’
CAR ' =carbon IMPG ~ = impregngfed g description S| = slilcon¥, .
CCW = counterclockwile INCD . =lincand JOH = oval hesd . SIL ‘maliver b,
"CER . = ceramic INCL = includ gxX = oxide ' sL =glide 7
CMO  =cabinptmountonly | INS “ Insula SP = single pote ’
COAX =coaxial INT = Intarnal P »peak * SPL = specisl
_COEF = coasfficlent . ) PC = printed letched} g:ﬂ = glngle throw
gg::; - compo;l“:l?r; _ K " mkito (10%) circult(s) - . ,  sancerg
= connector(s ] - .
CAT  =cathoderay tube . KOG = kilogram E ::{L - ::::i::;:.d. TA
cw = clockwise ' ‘ PIV « peak Inverse’ 1o : tuill'\tlldw;n
: i LB = poundis) voltage(s) TEL mvetion
D = deci uo-l) LH = loft hand - PNP = poaitlve-noghlva— T6L = toggle
DEPC = deposited carboni LIN = lnesr aper .. °°"t";' ' " THYR = thyristor
DP = double pale LOG ="|ogarithmic taper. ‘POH.C : part ol ' T1 e Al
oT = double throw " LPF - . = low-pass fiiter(s) - poroe ain TNLDIC = tunnal diodels)
LVR ' mjever . POS ' =posltionis} T -
' . POT = potentlos ) . TOL tolerance
. - . ‘ patentiometer(s) _ TH'M = wimmer
ELECT = slactrolytic Cog PP - 'mpesk-to-pesk Lo
"ENCAP ' = ancapsulated M “mil (10 ) PRGM. = grogram —_—
EXT “wexternal MEG =mega {107} PS - = polystyrene v "= micro (10°°)
; v MET FILM = matal film PWV  ='paak working S '
' MET OX = matal oxide voitage e
F = farad{s) MFA - = manufacturer . N xAH = valts .
FET = flald-effect MINAT = minlature [ ' VA = variable
transistoris). MOM = mamentary :,ECT : ::::zl;:.(;t ancy VDCW = de working voit(s)
FH - = flat head MTG » mounting . ' .
FILH = fillister head MY ‘'w mylsr AR = :;g:;:::?::n“ ) r
FXD = fined . T w =watt{s)
o : . N ] . RH - round hnd w/ ‘- with
. 9 " N = nano HO y . WIV = working Inverse
G = gigs (10°} N/C = normslly closed "II'“ hand - *voltage
GE = germanijum NE = negn RMO = rack mountanly w/0 " = without -
GL = glass N/O = normally open AMS = root mean square WW = wireyound
»
' o,
. 61

v

. ey
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Model 1418 ' ) . ‘ ‘ " Replaceable Parts ,

Table 6-2, Replaceable Parts

' : , c. Vo o ’ Mfr
Reference |yp part Number| Qty Description de | Mir Part Number
Dasignation . ' : : - |- Code
CHASSIS PARTS
Al ) 00141-68515 OI0DE BOARD ASSY . 28450 04186815
A2 . A 00141-60818 . POWEH SUPPLY BOARD ASSY . T840 041 -86518 .
Al 00141-61100 HIGH VOLTAGE THI’LER ASSY 28480 00141-6110%-
A : T HOT ASSIGNED . )
AS 0014156513 PULSE CIRCUIT BOARD ASSY 8480 00141-868513
AS 0014185502 HORIZONTAL DRIVER ASSY - 28480 oor41-s6802 ¢ - °
m - Jt60-0058 1 -FAN.TUBEAXIAL 8480 J1860- 0056 1
- ) <1 . 0180-0154 | C.FXD ELECT 420UF +100 -10% m\ocw 209 NIl
c2 s 0180-0012 1 C:FXD ELECT 2X20 UF 450VDCW . 5289 D32440
[ Q160-0046 1 C:FXD ELECT 800 UF 200VDCW . o289 - DJI2569
c4 01800214 1 C:FXD ELECT 275 UF +50-10% 200VDCW . 58289 030037-DFP
c5 01800002, ¥ 1 C:FXD ELECT 20 UF 150VDCW 58280 oIN9]
[~ ] 0150-0213 . A 1 C:FXD ELECT BOOO UF +75 —10% 25vVDCW 4280 D39454
[+:1] ’ 1901 -0032 .2 .DIQDE:SIUCQN. 1N2200 . o411} - IN320G *
CA2 : 19010032 . . ] DIODE:SILJCON' INX200 ’ v [ bhk) IN3208 © ‘
(3] - 1450-0048 ] LAMP:ANDICATOR RED 115V , 72185 699-14 .
Ft -2 2110-0014 1 FUSE:CANTRIDGE 4 AMP 125V SLOW BLOW ) 71400 MDX-4 ‘4
n . 12510064 2 CONNECTOR:FEMALE 24—CONTACT i 480 - 1251-0064 - : .
n - 12510084 ) CONNECTOR:FEMALE 24-CONTACT . . . 28480 - 1251-0064
1 . 1251-0143 ; t CONNECTOR. POWEH 3 |’|N MALE 1. M0 10651
' : 12610202 2 CONNECTOR: SANANA MCK (CAUBRATOR’ : . 8330 28
» o 1251-0202 CONNECTOR: DARAKA JJ\CK {CALIBRATOR) 813X 2218
i . NOT ASSIGNED
7 15100028 1 CONNECTOR;BINDING POST |GND| 78480 1510-0034
L . | . ‘soco-paxs -~ COIL:ALIGNMENT Z AXiS 7m0 c | .
MP1 5060-0T8 2 FRAME ASSY . 20480 5080-0738 -
uPl 00141-00200 ] PANEL:FAONT - 28400 0014100209
M4 . . bOGO-0212 2 HANOLE ASSY:S8H SlDE 8480 60600222 ’
- MPE 5060--0765 2 RETAINER-HAMNDLE ASSY 28480 5060-0765 - . . -
MPR 5080--0787 5 FOOT ASSY:FM 28480 50600767 N
. ‘ . Teit
MP1Y - S080-0177 ] KIT:AACK MOUNT 28480 50600777 ' - v
MP14 $000--0747 2 *| COVER:SICE 20480 5000-0747 .
MPd 50000740 ] TOP COVER ASSY:18LaFM 28450 50600740 .
MP1? 5080-0162 1 BOTTOM COVER ASSY:ISL FM 28480 50600752 .
MP18 00141-80201 t- PANEL ASSY:REAR e . 28480 0ot41-80201
. MPO . 0380--0042 . A TERMINAL:SOLDER LUG FOR #ff SCREW 20480 0M0-0047 .
. MPN 1400--0008 1 FUSEHOLDER:BRONZE CLIP . #5915 B10-11
MP22 0014024701 1 SUPPORT:TOP PANEL 26450 0014024701
MP23 00140-24702 1 SUPPORT.BOTTOM PANEL 28480 0014024702
MP24 00141 -87401 1 KNOQB:PUSHBUTTON ERASE 28480 CO141-67401
. MP2S Dg141-457402 1 KNQB:PUSHBUTTON FAST » J8480 0014167402
MP26 0014187403 1 KNQB:PUSHBUTTON CONY. 28480 00141-87403,
MP2T 0014187404 1 KNOB:PUSHBUTTON STORE 28450 00141-87404
MP2e 0014182408 1 KNOB:PUSHBUTTON STANDARD . - 28480 00141-87405
MPFX . 0014387400 1 KNOB:*USHAUTTON BEAM I 28480 00141-87408
. - MPJ0 3700084 4 KNOB:ROUND BLK /8 DIA {INTENSITY, TIME, - 28480 0370-0084
- ) ’ ) FOCUS, PERSISTENCE| .
MPJT 1200--0037 - 1 SOCKET:CAT TUBE " rAaxs 97007 .
MPIY 12000043 - 4 INSULATOR: TRANSISTOR HOUNTlNG INCLUDES; nms 29301¢ .
. 1200-0044 SOCKET:TRANSISTOR 97464 M2iPR)
1200--0081 BUSHING:NYLON 28185 924 SPECIAL
MPA2 12000088 4 INSULATOR.DIOOE . . 71185 22320
MP4g 12000408 « 1 COVER.CRT SOCKET 28480 12000408
MP4T 50200478 1 ;" BEZEL 284380 5020-0476 .
MPa3 " S040-0440 l(_' . COVER:CAT SOCKET 28480 5040-0440
MP4g S040-0444 1 ]~ SHIELD:LIGHT, SHO_RT 28430 W
[} 1 FILTER ASSY:AIA 28480 $060-0428
MPS8 0014000104 1 GUSSET:SIDE 28480 0014000104
MPST 0014000601 1 SHIELD:PLUG~IN 28480 00140--00601
MPSA 0014001201 1 BRALKET:LATCH 28480 00140--01201
, MPSD 00140~-01208 1 BRACKET:FAN 28430 - 00140~G1206 ! . .
s . . _
' MPSY. 00140-01208 4 BRACKET.PANEL. 78480 w"b—olm
. Lt MPES 00140-01209 2 ‘BRAACKET:GUSSET 28480 00140~01209
) B MPE7 ‘00140-01 210 2 BAACKET:TRANSISTOR 28480 . DO140-01210
. - MPSD . 00140- 24703 . 4 SUPPORT:PANEL BRACKET 28480 0014024103 . - .
MPT3 . 00140-29902 t PANEL:EXTAUDED 28480 00140-29907 - .
o L]
MPT4 00141-00102 o T DECK-VERT'C‘L 78480 0014100102
. . MPT5 00141-00103 1 GUSSET:CENTER’ 28480 0614100103
: . ] ] mPls 00141--00104 1 DECK:MAIN 28480 0014100104
“ i " MR " 00141-01202 T BRACKET.DIODE - ,m 0014101202 .
L MP73 : 14000064 3 CLIP:FUSE  * " ‘75‘915 104002
! MPTY . 00141--01203 ] ARACKET:CAPACITOR - . 4 78430 04101203
i MPE8 - 0014101204 i CLAMP:CABLE RESISTOR v 8480 . 0014101204
; . MPB9 00141=01208 1. CLAMP:CABLE RESISTOR 28480 0914101205
. MPOG 0a141-04101 1 COVER.CAPACITOR ' 20480 00141-04101
MPg1 0041-04103 1 COVER:HIGH VOLTAGE BOARb 28480 mu‘—ﬂﬂﬂl. +
.

| . L. . . See introduction to this section for ordering inldkmation




. e Réplaceable Parts , ) C : ‘ Model 1418

I 4 \ ‘ ) .
Table 6-2. Replaceable Parts (Cont'd} .. . . .
Reference HP P. . L Mfr
. . art Number| Q Description . Mfr Part Number :
Designation | ty P Code . :
* MPR2 ) 00141 - 60603 1 SHIELO ASSY:CAT 20480 00141- 60603
WPOS . 001680-Q1218 '2 BRACKET ALIGNMENT COIL . 28480 00180-01218
MPYY 01200-44703 1 SUPPORT.CRT SHIELD 28480 1 200-44703
MPYY 1800 ~1108 .2 PIN.GUIDE ' . 8480 1608-1108
, MPO2 1400-0068 CLIP:FUSE" wns 104002 N
' T MPIOG 12000050 S 10 PIN.CAT SOCKET bk 7551
. . MPLLS 10178 . ] SCREEN.CONTRAST . T 2480 otrs '
. MP1Te 1410-0052 2 BUSHING.POTENTIOMETER ' 28480 1419- 0062
MPIET 5040-0709 1 TRIM . PLASTIC HANDLE Lo 28480 - - 5040~ 0709 N
, MPI18 | so-aro 1 TRIM:PLASTIC HANDLE . 8480 $040-0710, | o
» - B o,
v MPI113 14900030 ] STAND:TILT 28480 1490--0030 -
4 MP120 13200042 - 4 MOUNT:FAN SHOCK ' 28480 1520-0042
: MP121 . 1540-0421 2 COVERA.POT. INSULATOR 70480 BO40~- 0421 - i -
[o1] 1853-0257 1 TSTRIS! PNP ) 04713 Si-1708
7] 18540294 3 rsms}:ﬁwu Ay U 7Y £ $+-1218 ; P -
. L o ‘ ! : : : v
a 18540294 tstasi Wen, Dl . , : U S-18 i R
a4 18540294 e TSTA:SI WPN - o 04713 5~1218 : .
At o 0687-231t 1 R:FXD CONMP 29K OHM 10% V2w an £8 313t :
[P I 0815-0031 1, REXD'WW {2X1200) 2400 OHM 5% LOW 26480 08150031
Al . 08 11-2030 2 R.FXD. Ww !4 OHM 5% 10w 28480 0812030
N . R4 0811-203 R.FXD WW 14 OHM &% 10W 8480 0at1-2030 N
! RS 21001722 1. R:VAR COMP 1.5 MEGOH 0% LIN /2w .3 18480 21001772 b
R8s 2100-0274 1 A:VAR COMP 5 MEGOHMMJ‘M 18480 2100-0374 P o
R? 2100-0445 1 A:VAR COMP GANGED 2K O LIN I/IW 24480 21000455 ) %,
RA 210002158 1 A:¥AR CERMET BOOK OHM 20% LIN 174w 20480 21000015
. R9 ' 2100-2807 . -2 R:WAR CERMET 1 &GOHM 0% LIN W 8480 2100-2897 -3 -~
. R10 - 2100-2097 . A:VAR CERMET 1 MEGOHM 20% ‘LIN W . 28480 2400-2807 A
Rt ) At1-2004 t R:FXD WW 0.27 OHMS 3% W 28480 0811-2904 “"{‘.
$ . IH1-0030 t SWITCH:TOG SPST 15 AMP 125 VAC BAt40 8908K )68 ¢ . -
82 - 31010013 1 SWITCH.SLIDE DPOT INT-EXT 82380 1A~ 1000A : -
53 31030000 1 SWITCH:THERMAL 5P5T 01205 20700010~ 205 :
173 J10t-0011 1 SWITCH:SLIDE DPDT 115V/230V 82389 - 11A~1013
14 91000184 ] TRAANSFORMER.POWER 28480 . 9100-0184 B
! ™ 0360-0104 1 TB:SCAEW TYPE, CATCH (Z-AXIS) nrms 321-11-02-038
82 03800015 ' , 1 ‘ TB:THREE TERMINAL 18530 ?32—14-@-0"
Ta3 060-0G12 1 TB:TWQ TERMINAL, LUG | 08540 s4-13
vi i 5083~ 2552 1 CATHODE RAY STORAGE TUBE 28480 50832552
wt ' 81200078 1 CABLE ASSY:POWER CORD ’ 28480 8120-0078
w2 Dot41-g1621 1 CABLE:MAIM 28480 00t41-8181
w3 DOT41-81824 i CABLE:TWIN LEAD ASSY ’ 8430 00141-81824
Wi DOt41-81825 t CABLE:TWIN LEAD ASSY . . 78480 00141-81825
wh DO141-81822 t . CABLE:COAX P/O MAIN CABLE : - 28480 0014181822
wa 00141-61823 A | CABLE:COAX P/Q MAIN CABLE 28480 00141-81823

~§ . . X ) - . . R
4 e . - i

] . :
See introduction to this section for ordering information

‘




Heplécéable Parts

Modet 1418_
» ., Table 6-2. Replaceable Parts {Cont'd)
AL oo Mfr oy
Reference 1o poe Nimber Qty .Description Mfr Part Number
Designation : Code :
ASSEMULY PARTS : .
Al 'boul-usls 1 OLOOE BOARD ASSY f Ziiuo NOTH1-805%1%
P ‘01500052 ? CIFAD CEA 0.03 UF 20T 400VDCH 36289 1ICITA
alce . 01%0-0032° "CIFED CER 0,05 UR 208 400VDCH ° 58249 3ILLTA
AlCY: a1%0-00%2 CIFXD CER 0,03 uF' 20% AQOVDLW . 56249 1CLTA
Alcnl’ 1901-0024 %) CLOGE:SILICON 0.75A A00pP 1y 04713 LLERL 1 BN )
alcaz 1901-0028 ONGOEESILICON D. 154 40081y 04713 SR1¥58-9
Alcu) . i1901-000 DILOEISILICON 0,75A A00P¢Y 04713 HEITE-9
AlCRA 1901-0028 _ OIUOE 15 ILICON 0. 754 400P 1y ea713 SR 38A-9
AlCAY 1901~-0028 ‘DIDDEISILICON 0,75A A0QP Iy 0aT1Y $E|199-9
ALCha 1901=0028 nlmitsllllp" DT3A AQOP|Y . 0ATL) SAL3I58-
AlLRT 1991-0024 IHUO-EISILI;ON 0-75“ “39PIY DATLY ' 5!!“5‘8'9
Y 1901-0028 OIUOESSELICON 0,754 &00PJY | aeT13 $R17%8-9
AlChY. L901-0028 _ . UICOEXSILICON 9,734 A00P1Y l Cariy i1 399-9
ALCRLD L9G1-0028 DIPDETSILICON O.75A 4NoPLY C 0411} Sh13%p-9
ACKLL l.'.lol'ﬂﬂlﬂ + TIOCErSILICON Q.754 ‘UO'IV_ 04713 SR)3¥5A-9
Alchie 1991-002a DIODE1SILECON O, 15A 400PLY carts SR1338-9
AIMP1 3020-049% ~ %) PINISQUARE - 23830 5020-049%
A2 - 0Qt41-68518 » 1 . POMER SUPPLY BOARD ASSY 284480 COi41--85518
A2C1 0160-01b64 6 CLFXO WY 0,1 uF 102 20ovocy 54289 192P10492-0T8
a2z DI&Q‘_&I&. ' ‘CIFIO MY 0,1 UF 10% 200V0CH 38249 192P10892-01%
AZG) [T 1YY , CSEXD WY 0.1} uF 0% 200¥0CY 3a2a0 L32P10492=PTY
AdCh 0180-0100 F CtFAD ELECT 4.7 UF 104 33vDEW . 48249 15934 74K0 188 2= 375
2205 0150-0032 CIFAD CER 0.0% UF 20T 400VOCW ap2ag acira
AJCo 0160=-01lnd C3FXD AY 0.1 LUF 10T 200VDCH ) 289 “192P10402-PTS.
+
azer 0140-0160 CIFXD ELECT 4.7 UF LOT 35¥OCH . 8289 1900473190 15420 §
AZCB al60-0207 1 CiFXD MYLAR 0.01UF 5% 200vVDCH 28430 N140-0207
42¢9 0180-0097 1 CLFAD ELECT 47 UF-10T 35voCw sa789 15904 76X903552-075
azcio oL4c-0138 1 C3FXD ELECT 100UF -104100K 4QvOCH 54209 038254 :
A2C1L 0140-0230 1 CiFXD ELECT 1.0:.UF 20% soevpew 58209 150N0109X705%42-0Y8
A1 0130-0082 CTFXD CER 0.05 UF 20X +00VOCH 5289 1¢L78
Azc13 0160-0151 s CIFXD CER 4700 PF ¢80+20% A000VOCH 11590 DAG4S-DacCO
AZCLA ol60-0151 CiFXD CER 4700 PF +80~20% 4000VOCH _T1590 DAGAS-04NCD
AZGLS 0lac-9131 C2FXD CER 4700 PF +80-20% 4000YDCH 71396 |  Daoes-vanco
© A2CLh 0180-0907 - 2 CIFID CER, 0,00 UF +80-20% 5000VOCM 14ass THS921230-1
azcL? . 0160-0907 CIFXD CER 0,01 UF +80-208 $000VOCH 14833 Tes0RI232-1 '
AICLe 0140~0151 CIFRD CER 4700 PF +00=20% 4000YDCW . 11590 . DADAS~-040C0
42019 0140-0151 C1FX0 CER 4700 PF +80-208 4000VDCR T390 04N41-040C0
[F{T }] 190 1-0040 Jo Dimftslll‘oﬂ JONA 3OWY cr2e FDG10as
‘25‘3)’ 1901+-0040 DJOOE:SILICON 30MA 3ONV °7248) FOGLANA
A2LRY 1901=-009¢ 1 OIODELSILICON 120Y a9129% UG=-314
AJCRY 1910~-00 14 2 Dlwglﬁllllﬂluﬂ LOOMAZO.83Y sOPIY 93332 D2141
A2Cny 190£-0024 2 DIOOEISILICON 0,754 200P1Y 0713 SR13%8-1
izcmpp ¢ 1901-0040 OI00E £SILICON JOMA Y0Wy 01263 FOGLT AR
* A2CMLl 1901-0040 DICOE:SILICON 30OMA Imy Y1263 NGINAS
-AJCRLS 1901~-0040 . OIOCESILICON lﬂﬂl‘!ﬂﬂ' orzel FDG1J94
AZCH IS 1901-00+40 - OIODEFS (LICON JOMA 30MY 01263 FNG1T09
ACHES 1901-002s DIOOEsSILICUN 0,754 20071V 04713 $e114n-4
Azik1o }901-0023 1 O10DESILICON 100MA/ LY 01263 £ 21at
ACxLTY L91J~-001Ls D‘UDEIG[INAAI]U' 130MA/ .83V &OPLY 913132 213
AZCRYS 1vQ1-0040 DIOOELSILICON 30MA 0wy, 0T28) FOGLOAA
AZCRY 1912-0004 1 DIDDE TUNNELICERNANEUN 03308 INITLN SPEC
Azta21 1901-0040 : OI00E:SILICON 3OMA 30wy 07283 F0G1788
A2¢A22 1905-0049 L | - otooEasiLICoN 0.Tsa soPlv e713 TTE LT TR
AZERZI 1901-0341 2 D100E23] 1000 PIV S0Ma . 18480 1901-0341
AZCR24 1901-0341 DIODEIST 7000 Piv 30MA 28480 1901-034]
AZCN2S 1901-0040 DIO0E15(LICON JoMA 30wy 07243 FOGIOSN
AZCR2E 19010434 2 DIODE:SILICON 1800 PIV < | 20480 19010436
azea2? - | . wot-gu3s DIOGE:SILICON 1600 PY 28480 19010436 -
B Y] ¢
A2Ch20 19010029 1 DICDE IS ILICON 400 Ply - 29400 19910029
a2f1 - 7110~0004 1 FUSEECANTRIDGE 174 4w 250v 75913 JAG/CAT, 112,249 °,
AZF2 2110+0023 1, | Fusero.75a 250% 15918 £026R 7504
 AZF) Z110.0012 - 1. | FusecarTmioGE osa 250V - 20400 2t10-0112 Y
A2F4 2110-0003 . 3 FUSE:CARTRIDGE 3 AMP 260V 5918 32003
AZK1 . t RELAY:CONSISTS OF; . .
ATEILY 0490-0191 1 COILIRELAY 400 OHM KDM. 12V DC nror u-120
AMIS? 0400-019% - 1 RELAYIREED SPST 28480 900198
ALl 9140-017) 1 COILIFXD 40 UW 108 14 v 2142 10808-1
A2 9140-0210 t | .cotarxo kf 100 uM s 71895 1337-78
AZnpL 0340-0451 1 WASHERE LNSULATEQ o RANS 1STOR 04113 14852600601

See |nlrm.‘luclion_lo this section for ordering Information
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Replaceable Parts ’ - Model 1418
N . ’ c
. » . Table 6-2. Replaceable Parts (Cont'd) A ' : :
" Reference N s - Mfr _
Reference |up part Number{ Qty Description p Mfr Part Number |
o | Designation ) , ' . ode N
4 " v . A N . .
P AZMP2 ) 2110-0269 ] CLIP: FUSE 0.750° DIA ' N 8008-32CN
. AZMP2 2110-028 . CLIP: FUSE 0 250” DIA y 1808 4008 -32CN
AZMPA . nig-oxo CLIP: FUSE 0,250° DIA 1508 S008-12CN N
AIMPS 2110-0268 CLIP: FUSE 0.250" DIA 91506 S006-37CN
AIMPS . 2110-0269 CLIP: FUSE 0.250" DIA 91508 SOB-JXN |
AMP? 2110-0260 CLIP: FUSE 02507 DIA 91508 $008-32CN
AMPE 21100260 CLIP: FUSE 0.250" DIA : 91508 6008-32CN :
AINPD 21100260 CLIP: FUSE 0.250° DIA © 9i1508 ' .| eoo8-3N
. - . AP0 : " , PIN: SQUARE - 28480 50700496 . :
1 Arm 50400401 . 2 | SUPPORT: CAPACITOR ‘ (:{ - 28480 50400401 .
—’ . AIMPI} S040-0401 SUPPORT: CAPACITOR N 28480 400401
- * e - . V
.
! [
L . ' . .
g '
. 4 i
‘ 1 ]
" azmpaL’ 30400402 ' MOUNT:TRANSFORMER TOP . EFTIVID 5040-0427 ;
| aznpaz 30400410 1 MOUNT:TRANSFGRMER BOTTOM 20480 | . 3948-0430 -
| , .
AZNPYS - 01200-01101" 1 HEAT SINK : 28480 r12e0-01101 . 7
1. Azl 18540006 1 TSTR:SI NPN ‘ s013l N708 .
AZe2 1853-0008 - 1 TSTR:S1 PNP 8131 NI08
A243 : 1854-0022 | 2 TSTRISL PN 07283 S17041
. 4204 . 1054-0087 1 1STRLSE NPN LIEY MIMT .
A205 18340071 15 TSTRISI NPH{SELECTED FROW ZN3TOM) | 28480 1854-00T1
Azue, _ 1854-0022 . TSTRIS| NPH . * 07263 SLTRAY-
a207 1854=0071 TSTRIS| NPNISELECTED FRON 23704} 28480 1834=99T1 i
Aoy 1854-0071 1 YSTRISI WPRISELECTED FROR 2N3T04) 73480 1A94-7071
A209 ‘o 18540039 i TSTRISI NPH s0131 43083
um‘/ U854~0215 1 TSTAIST MMM ‘ aoL3) NI
AZ0LL 1 185e-0071 TSTRIST APNUSELECLED FAOM 2NIT04) 28409 18%6-071
. A2012 1850-0099 1 TSTRIGE PAP a3l 24984
azaly - 1853-0044 1 TSTAIST PHP . s0131 a1
AZuls 1853-004 1 TSTRiS1 PNP 28480 1853-0034
Aza18 1835-0057 i TSIRESE FET N-CHANNEL T 20407 IA%8-908T.
AZRl 0687=-104L 1 - MIFXD COMP 100K DHM 10% 1/2W ) ollzl ED 1741
: azmz . 0764-003) 1 R:1FAD MET DX 33 GHH SE 2w 28480 N754-033Y
Ve . AZR3 0741-000? i R:FXD MET OX Z1% OHM SE L 14474 C-32 DAD
{ AZRA 06841021 Y RIFXD CONP 1000 GHNM 103 L/4u 01121 €4 1091,
» " ’ . -
AZiS o 08831015 1 | R:FXD COMP 100 OHM 8%, 1/4W onn B 1061
Ahb 07370044 1 AIFXD NET FLA 3).2K OHM 1% 1/2% 20489 aT57-n0a4
AZRT “n 075T-0401 5 . REFED MEF FLK 100 OuM LT -1/R4 1ea 74 osd |
o AZHS 0187-0273 J-JL RIEXD MET FLN 1.01K GHM 1t L/0wW . 28429 ISTERLTERY .
: AZR9 OTsT-0485 2 RiFID FLM 100K T 1/8W ) b 14 080 . .
AZR1Q OTT+0370 1 D MET WLR 49,9K OMM 1.0% 172 20480 a737-0172
Azull 2100~1389 1 RIVAR CONP FIX/1K73K OHM 208 LIN 1744 28400 2100-1%80 *
A2R12 oTs1-03a1 2 R1EXD MET JLM 100K CHA 1E 1424 28480 A715T-Cla?
AZR13 . a7s7-0s0) RIFXD MEL/FLM 180 OnM 13 1/78W 14574 OBD |
ARLA 0745-0033 L RIFXD MET FLM 2200 OHM 2§ 3w 20030 | ATes-nAm
T AZRLS LTS T RIFXD HET FLM ¥.6%K OHM LL 1784 . 28880 AT57-3418
AM1e eTs1-000s 1 Y R:FxD MET OA 10K OHM ST I 146T% €-37 o0 .
A2uLT as87-3831 « HIFAD COMP $6K UMM 10T 1724 oLzl £r 4831 -
AZRIE 0687-5631 RIFXD COMP 86K UMM LO3 1/2W 1 ell2t £8 5531 e
, AdRLY . Ooud-1021 WIFXD COMP 1000 MM 133 L/4w 01121 ca 1ot »
o LR29 . " 0T57-0399 2 WIFXD MET FLA 82.% UM LK 1784 . 28480 A187.0%99 .
i . ANl os8a-5821 1 RIEXD COMP 3.6K UHM 133 1/4W TH Ca sa21 -
' ) AZR2{ 0T57-0784 - 2 RIEXD FLA 11.2% UMM 1§ L/4d X 208070 BIST-0ThA ° .
AZH23 - 073 T-0X8u .3 WIEXD FLM 30.1 GHR LE 1/0 ” 28482 A1STe0IA3 - . 1y .
. AZA2s - 1. ursT-04se H RIFXD MET FLN &, 326 Oum 18w 28480 ATNT-04 oy
- . . - ' - . -.. :
ot A2RZ6 © QTST-0046 3 RIFND MET PLR 22.1% DHM LYK 1724 2048, arst-taas A,
. : . AZR2T - 068T-3831 RIFXD COMP 36K OHM 10K 1/2 , eIzl £8 8531 :
: i - AZAZD DauT-5831 . AIFAD COMP 58K UHN 10F 142 01121 | €8 9831
' . . AZN29 06841021 R16X0 CONP 1000 UnM 108 Lfaw - o1121 cs 1721
- - - _f . " ‘ . -
FR o A2R30 0T57-0399 RiFXD HET FLM 82,% Own 18U ew 28480 9787-9199 ]
O oo g A2K31 0737-0848 1 RIFID MET FLM 30.1K CHM L% 1729 120480 | QIsT-0%an - 1. o
o . . A2032 or31-0172 t RIFAD MET FLR 88.1K OHM L% 1/6W 20480 | orsr-orr2 .

S AZR33 0757-0384 RIFID FLA 30.1 OHN LE-1/8W 26400 0751-7148 :
) AZRI4 | 0T3T-04ds RiFXD MET FLM #.32K CHM LS 178 . . 28480 | OTST-meig
wel FYTIT) ‘ 0737-0190 N RIFXD NET FLM 20K OHN LT /2 B ARTINT 0157-0192 v
: : Y ITTOR OT5T-0T54 R1FXD FLN 312K OHM 1T L/AW 26480 0757-0784 _ :
: 18 0727-0431 : 1, | miFxo oEPC 2,870 WA 1T 172v © zeMa0 ar2r-0a3t ) .

AR . OTST-GBAS . RIFXD NET FLA 22.1K OHM L.03 1/24 20840 nTsT-CcR4B .
. , . .
’ See introduction to this scetion for ordering information '
N i
. A f
!




& .
Model 1418 Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
Reference ' .. Mfr "\
eference yp pary Number| Qty Description Mfr Part Number
Designation - Cade
azmag ceaT-2221 1 RIFXD CONP 2200 DHN 1Q% L/2W 01121 En 2221 -
AZR4L ‘OAk7-4731 1 ALEXD COMP ATK OHN LOT i/2w «olizi £8 ATNL \
LKA ' OT37-084s AIFXD RET FLA 22,1K OHM 1,08 L/2u 28480 0737-0848
L AZRAN oT31-01%0 RIFAD WET FLN 20K OWN 1T 1/2W 2480 0757-0190
A2048 Q157-0480 3 AIEXD FLM 42K DHA 1% L/BW : 28489 07570400
AZRAG 0157-0388 RIFAD FLM 30.1 OHA L% 1/8W : 28480 0757-03A8
AIAT 2106~ 1984 2 RivAR COMP 2 X 15K OHM 30K LIN L/4M 28480 2100-1388
AZne8 0787-0273 KiEXD MET FLN 301K OHN 1% 1784 24480 aTst-0213
AZRAY oal1-1748 REIFXD w¥ 0.38 DHA ST 7w 28480 o8Ll- 4748
AZNS0 075T-0421 1 AIFAD MET FLM 028 OHM 3% 1/0W 20080 0737-0421 .
A2y 0151-0428 ' RIFXO MET FLM 1.02K 1T L/0W . - 14674 o T
Azns? 0137-0844 i RYFAD NET FEM 16.7K OHM 1T 1/24 20480 075T-0044
A2n34 LTCTITEYY I RIFXD MET FLK 4,437k OHM 0,53 L/2W 20880 | | . Da98-358s -
+ - " - . . 4 R N rd
‘AZR33 Q498-3354 1 RIFXD MET_FLM 493 DHM 0,53 1/2w 26480 08981854
A2038 0484-3331 1 AIFLD CONP 13K OHM 10T 174% 011Ny €8 31y
AZRST o 1 R:FXD METOX 330 OHM 5% 1/24 - 78480 O758.-0054
Aznss 0484-1021 MIFXD COMP 1000 OMM 10T 1/hW 01121 ta 1921
AZRS9 . oadenlial 1 RIFIO CONP 120K QMM LOK 1/4W enz ta 131
- v o . oo : )
AZRED 0884~1021 RIEXD CONP LOOO OHM 10K L/AW- o121 €8 p0z1
A288) RI27-0843 - z RIFXD FLM L.78 MEGOWM 1% L/2w 20400 0777-0825
AZRs2 or21-028% < 1 RiFXD DEPC 990K OHM 1T 172k 2a480 | ., 0727-0280
AZRB) 21000102 1 ‘MAVAR COMP $00K DHN,IOE.LIN 1/%W +| 2sam0 ¢ 2100-0102
AZRb4 04831538 1 RIFZD CONP L3K OHN 3% L7AN o121 o 1535,
AZies 2100-0096. 1 RIVAR COMP 1 MEGOHN 30T LIN 1/5M 20480 21900098
AZR84 0898-2864 i REFXD FLM 33 MEGOHM 3% LW . 28480 0638-6886
azaed 0757-0144 2 “AIFXD MET ELW 1,00 NEGOMA 1K |/4% 28480 oTh7-03as ,
AZASS 0737-0190 . RIFXD MET FUN 20K DHA LT 1/ 2w 28880 07%7-0192
AZra9 0I37-0190 ATFXD MET FLA ZOK DHN 1T 1/2W 20480 273740190 :
AZRTO © |, ersr-ores 1 RiFXD FLN 4T.3K OHR 1T 174N 28480 07s7-0788 ‘
AL aT57-08%4 1 WEFXD MET FLM 33,26 OHN LK 1/8W - = 2es00 0T57-0454
AZRT2 2100-0094 l NtyAR COMP 100K OHM 30T LIN 1/%¢ “] 2aes0 2190-0009%
A2R73 0127-0843 RZFXD'FLN 1,78 MEGOHN 1X 1/2v | 2san0 .OT2T-084% .
AznT4 0698-3533 ., RIFXD SLN 2,49 WEGOHM L% L/2w 23480 0490-155)
AR TS 08983531 RIEXD FLM Z.49 MEGOHM 1X 1/2¥ 28880 0496-3581
AZATE 0698-3533 RIFXD FLM 2.49 MEGOHM 1T 172w 20480 0898-1345)
AZRTT 049843533 RiFXD FLM 2.49 MEGOHM 1T 1/2W 28480 0690-135) )
- AIRTH 0498-333) RIFXD FLM 2.49 NEGOHN 1% 1/24 . 70430 0698-1551
A20T9 06983333 RIFRG FLM 2,49 MEGORM 1% 1/2¢ 23480 0690-13%3
A2080 0698+3333 Y| RiFMD FLM 2.49 MEGOMM 1% 172w * 28480 0490-35%1
Agna 0698-335) d AEFED FLM 2.49 NEGOHN 1T L/2v 28480 Q898-1541
A2R82 073T-0344 . KIFXD WET FLN 1.00 NEGOWA 1% 1/4w 2880 0787-0344
AZREY 0737-0452 1 AIFXD MET FLM 27.4K OHM 1T 1/8W 28480 AT57=04%2
AZ0RS 0737-0465 . RIFXD WET FLH. 100K LE 1784 14874 ' | 08D
AZRES gaBe-2221 o RIFAD COMP 2200 OHM IO 1/4W o112t ca 22°
Adl1 - 0014L-81102 | 1 TRANSFORNER ASSY 28480 N0LAL-61102
A2vy 1940-0013 1 ELECTRON TUBE:82.0V 74278 tazer - .
A2vl 2140-0014 3 ‘| LAWPiGLOW 15V 0,5 ma ' 24438 NESA
A2Y3 L 2140-0014 LANPIGLOW T3V 0u3 WA ‘ ‘ 24418 NEFS
- £
AZVA 2140-0014 . LANPIGLOW 75V 0.5 MA P 24435 NE9L
* AVRI . 1902-3402 2 OIDDE BREAKDONNIS0.6Y 23 ‘28480 1992~ 3402
AVAZ 1902-0034 _  , , o 1 DIOCES3. Tov 10X , 28480 1902-9014 -
AZVA3 1902-3104 ‘ 2 DIDDE:BREAKODNN 5,62V 5% oat11 $710934-110
AJVA4 19G2-138% 2 ] DLODE BREAKDOWNIS3.8Y 2K ‘ 28480 1902-130% .
AZVAS 1902-330% Y DIOOE SREAKDOMMI69.8V 2% . 1asar 1903 1188
AZVRS 1902-0084 % O100E DREAKDOMKIT, SV 23480 1902-9044
A3 0014L~61101 1 HIGH VOLTAGE TRIPLER ASSY 28480 0n141-611¢1
A3C1 GL60-0224 “ C:FAD CER 820 PF +50-20% 19X VOCW s6289 ™01
A3C2 0L60-0224 CtF20 CER 820 PF +50-20% 10K YOCW sa289 - | 70ACH
2303 0160-0224 CIFAD CER 620 PP +50-208 10K YOCw s5289 | v 778C1
A3CH 0160-0224 '| cirip com wzo PF e5g-20% 10K voCu 56289 104C1
AXCRL 1840-002% 3 MECTAQIERISEL HALF WAYE 93808 SRS 1APHILAP43L
AXCA2 \840-002% RECTIFNERISEL HALE WAVE 03808 8RS TAPHLLAOHTY
AICAN 1880-0025 RECTIFIERISEL HALF wivE 0508 ARS 1APHY| ABHaY
N 0150-0053 s TERNINALLSOLDER LUG FOR 810 HOW oooac 20,
o N 1 ] -‘
amet 02620264 .2 TERMINATIONZERINP LUG FOR 0.04650 PIN oonon - neo
AINP9 0382-0118 TERMINATIONICRINP LUG ' cooag 080
AINPIO 0162-0l1a | remmrwarionsemine: Lyc cooan onn
ANPLL " 00141-25201 1 HOUSINGIHIGH YOLTAGE SUPALY 20089 [ solar-2sant
AINPLZ 00L80-41214 1 CLAMPICAT LEAD 28480 50189-41214
A3NPL3 20121-04101 Rt COVERZHIGH YOLTAGE CONNECTOR 28480 00L91-0410¢ .
AINPLe coi#1-4740L ey} BLOGKIMIGH YDLTAGE COMMECTOR 28480 1018L-4T808 + .
AL 0adn-T804 D! RIFXD COMP 10 MEGOHM 51 29 al121 H3 3748
Adr2 0687+1081 It RIFXD CONP 1 WEGOMM 103 1/2v anzt TRLLT

.
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Replaceable Parts, . Model 1418
] B e
- i
. .. Table 8-2, Reptaceable Parts {Cont'd) o ‘
N ;
Reference Mfr )
: > |HP Part Number| Qty Description Cod -Mfr Part Number
Designation o . ‘ ode
ey 00141-6163 1 CASLESSPECIAL PURPUSE 78480 0014161830
e . : WOT ASSLGNED
s 00M41-68513 [t PULSE CIRCUIT BOARD ASSY . 28480 19141=6K513
Pren 0le0-0l38 i CIFXD NY 0,0056 UF 10T 200VOCW 35209 19295429718
| asea - 0l60-2212 1 CiFXD MICA 360 PF 5% 300VOCW 28480 0180-2212 .
A5C3 ola0-2307 1 CLERD MICA 4T PF 5% 28480 0lac-2391
asC 01400267 2 CiFED MICA 330 PF 88 . 20480 N143-9207
. . ABLY clad-0153 1 CIFED MY 0,09} UF LOR 200V0CH . 55289 192910292-01%
o ol80-2262 1 CiFXD CER 18 PF 5T 502VOCW 72902 1N1-047 CORN 182
. asct 0la0-2148 1 CIFID CER 0,02 UF +80-201 LOCYNCH 21418 ™ .
’ * N .
asys . 0180-0228 1 CIFXD ELECT 22 UF 10T LSVOCW 55209 1500226%901517-07%
asly 0180-0154 1 CIFXD NICA MY 0,0022 UF 193 200v0CHW 58289 192922292-PT%
AsLlo . olud-03Te 1 ‘C1FRD ELECT 0,47 UF 134 35V 58209 15104 74X971542 2075
; asill 0160-0183 CEFXD MY Q.1 UF 103 200vDCW 56289 192010492-PTS ¢ .
| oasci2 0160-0188 CLFED MY 0.1 UF 10T 2004DCH ‘ 55289 1979 10492-PTS
1] ~ v N
28043 b1e0-015% 1 JCIERD ELECT 2.2 UF 208 20VDCW 58289 15002 25%902947-07
. ASCRL 1901+0040 OIGOESSILLCON 3OMA ICWY 07243 FOG1788 .
ASCHE 1901-0040 DIUDE ISILITON 30MA 3QWY 07283 FOG1218
A30n3 1901-0040 ) OICOEISILICUN 3OMA 30w¥ ar2s3 - | roginen
ASCRA 19010043 . DIDDESSELICON 30MA 30WY 07263 FoClnEs
. ASCAS 1901-0040 ° DIODESSILICON 30MA' 304V Y ITS] FDG17AY
ASCR& 1901-0040 DIODEISILICON 30MA 3QWY : . 07263 | FoGinaa
ASCRT 1901-0040 OIOOEISILICON 3ONA JOWY 07281 FNGLOAA
ASCAH 1901-0040 OICDESLLICON 30MA 3QWY 1281 £0C1I8N
A3CKY 1931-0040 DIODE:SLLICON 3ONA 30NV 07283 FRGLIAS
g ASLRAO 1901-0040 DIGDE 1S ILECON SOMA JOWY 07283 £0G1984
. ASCHAL 1901-0040 DIODES|LICON 30MA 3aWY 01283 FRGLIAR .
ASCRAZ 1901-0013 " DICOEtSILICON, 100MA 180WY 01261 F03149
‘ ASCA1Y 1901-0033 OIDOE:5ILLCON 100MA 180wy . 07783 FD1349
ASCHIS 190150028 " DIODELSELECON 0,754 &00P 1Y 04713 “SR1158:9
"ASCRIS 1901-0033 OI00ESSILICON L00MA 180WY | 07283 FD3149
ASCHLG 1901-004% DIODE 1S ILLCON 3ONA JO0WY 07263 FOG1)88
ASTRNT 1901-0040 OIODESILLCON 3OMA 3ONY 07283 EDGLAA0
ASCALd 1901-0040 DIOUELSILICON 30MA° 30WY 07263 F0G1798
. ASCALY 1501-0043 DLOOESLLICON 3opa 30wy 01263 . FOC18Y
" ASCHZ0 1901-0040 DIODEZSILICOM 30MA 30WY 07263 FNG1798
J ascuan 1901-0040 DIOOESSELICON 30MA Jguy———0— o723 |- rocioes
. . ASCR2Z 1961-0040 DIODES (LECON 3OMA 3OWY 01283 FOGLa08
) ASCR23 ~ 190L=0040 DIGOEISILECON 30MA J0u¥ 07263 FnGloYe
¥ . ASCR2A 19010040 DICDEISILLCON 30MA 30MV 07263 ro51788
v ASCRIY 1901+0040 DIOOELSILECON JOMA 3QWY 07261 sGloas
) . - ASCR 20 1901-0418 A OIODESSILICON AQ0PLV LN3920 04713 145799 »
B ASCAz? 1931-0033 ‘ DICOEsSELICON LOOMA 130wy 27263 F03189
; ASLL : L 9100-1810 1 COLL/CHOKE %1.0 UH 33 28480 9199-1830
, ASHPY D3A0-0478 1, | * INSULATORICONPONENT BASE 28082 B3AT-NATE
' 1 asar2 30300139 . WASHERINYLUN 886 act20 aso
) ASHPY 1030-0139 %ASHER INYLON 66 a0i2¢ 40
ASHPa 3030~0139 WASHERINYLON #6 0120 aan
‘ a5 1039-01%9 WASHERINYLON 46 . #0120 asn
N : ¢ -
! A7 ASMPE $020-0495 ‘| PINIIQUARE . 28400 30200499
. Asul 18330020 i TSTRIS] PNPLSELECTED £ROM 2K3TO2) 2840 18- 0020 ,
A%Q2 - . 1858-0317 1 TSTRIUNTJURCTION $1 28111 “ust9e
e 1834~007% TSTRIST NPN{SELECTED FROW 2K3T)4L 28487 1854-0071
Abué 1854-0071 TSIRIST NPNUSELECTED FROM 2N3T3e) 25489 1854- 7071
. : ASuY ' 13540071 TSTASSI NPNISELECTED FAGN ZNITI4) 78481 . tass-cort
. FYTTS Tt 3 TSTRIST NPN . 29486 - 1A%4-r344
ISRy, 1854-0154 TSTRISI NPN 28480 1954-1354
Asud 1954-0358 TSTRISE KK N | e 154-n3%9 ot
asew 1454=0011 " TSTRISI NPNISELECTED FAON 2M3T24) 78488 1854=217)
AS410 . tasa-comi ISTAIS] NPKSELECTED £ROM 2837041 28480 185490971
Aol 1834-0071 TSTRISL NPN(SELECTED FAOM ZN3T04) 78490 1330%on g
ASQ12 1454-0071 TRI51 NPN{SELECTED FAON 2N3TD4) 20440 1854-raTy 'Y
ASG13 18540236 . 4 1 TREST NPM : 813, HIAAN a1
ASQLA 1834-0071 TSTRISI NPN(SELECTED #ROM ZNITO&} 20487 1a54-m11 .
" . \ As015 1834-0011 LB tsirest wewiserecreo pron 20 ' 28480 1aseconn -
e ASQLE 1854-0071 e TSTA:S1 NPNISELECTED FROM 2K3704) 2180 18540071 .
T asait 1854-0071 “aF e | TSIRESL NPNESELECTED FRON 2N3TOA) 28480 19880011
T, ASR1 0757-04T8 ‘3 RIFXO MET FLM 301K OHM LT L/8W 28480 9I57-04Th .
v ASR2. 0684-1051 s RIFAD CONP LMEGOMH 1% L{4w B2 c8 1081
e A5A3 - e84-1021 RLFAD COMP 000 GHM 10T L1/4W enar. |/ o von
_ ASke v . D&sA-1811 2 RIFAD COMP 180 OHM 10X L/4N ottzt | o e &
S ASRS cada-2221 . RIFXD COMP 2200 DHM 108 L/éw  ° o112l te 2221
ASb, Coda-4T3L 2 RIFAD COMP 47K OMN 10% Ll4w : oLL2l CH.4THL .
( Asat T 4 0624~ 1041 5 KIFAD COMP LODK OHM 103 L/4w o112} £3 1041 '
: . ' ' -
o ' o3
S : . - A .

See introduction to this section for ordering Infprﬁytidn
iyt
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Madel 1418 Replaceable Parts
_ ) .
s " . Table B-2. Replaceable Parts {Cont'd) g
\ Reference e - - Mfr . N
- -~ |HP Part Number| Qty Description Mfr Part Number
Designation . . Code
- AISRC . 0698-31%% 1 II'F,ID MET FLM 4.64% 1T L/8w T1637 NFF=1/1Nn=32
ASKD b OT5F=0430 .+ 1 RIFAD MET FLM 2,21K Q4N 1T L/0W 18480 arsr-na410
- © ASHLG 2100-042% T RIVAR COMP 2 X 50K OHM 20% LIN Lrau 28430 2100-0424
' ASRLL - Q7157-0489 [} RUIFXD FLM 130K OHW LS L/6W - 28480 0757-0489
ASR12 0157-0473 2 RIEND MEYT FLN 221K OHN LX 1/8W 20480 0715T-0473
. ASR13 - - ars =040l - 2 REIFXD MET FLM 475K OHN 13 I.I!ﬂ' Ililb II5T=-0481
- A%kls - 2104~098) 1 RIVAR COMP 3 X LOCK DHM 20X LIN L/44 28480 2100-0983
ASHLS - OhB4=222}) RIFXD COMP 2200 OHN 102 L/4m * 01121 ca 2221 -
ASKLé OT3T-0408 - «1 RIFXD 'MET FLM L1OK DHN LX 1784 28480 OT51-0484
’ ASHLY Q484~1031 ¥ RIFAD COMP LBK OHM 10X 1/4W ‘\ ott2i Co 183t
) ASRla - 0h84~-106]1 L] RIFXD COMP 10 MEGUHM 108 1/4W alzy Ch-tos)
/ ASALY . Do8a=4T4] - + 2 RYFAD COMP 4TOK OHM 10X )/4N 41121 C8 4741
ASRZ0 0894-4009 L R3FAD FLA %0K OHM LY L/8NW 20480 0498=4009
A3R2) 0157-036 \ REFXD MET FLM JIOLK OHM 1T L/dw 20480 AT37=-04T8
ASR2Z OTST-04584 [ RIFXD MET FLM 43,2K DHM 1T 178% 20440 015T=04%6
ASR23 0T57=-0128 1 REFXD MET FLM 200K QWM 18 L/2w ‘28400 QAIST=0124
ASR24 . 0684=1061 . REEXD COMP LO MEGDHM 10X L/aW 01121 C8 1061
ASR2S 0r571-0850 3 RIFXD HET FLM 39,2K OHM |.0% L/2W 20430 oT57-08%0
ASR2e o QI571=-pla? RIFAD MET FLAM TCOK OHM L% 1/2w 284480 a737-0067
ASnly 075710401 RIFAD MET FLM 473K OHM, 1T 1784 28840 a75T=-0401
L) ‘ ! .
AJR2E Q484-2221 ' RIFXD COMP 2200 OMM 10T LW on td 222
ASA2Y Qb484~-3811 I O RIFXD COMP 5460 OHM 10€ 174 o112} Ca sall
_ASR3I0 orsT-0192 l RIFXD FLN 825K OHN 1.0% 1/4W 0489 Cr8T=-019%
ASA3) QbuA-2241 8 RIFXO~COMP 220K OHM 10X L/AN 01121 Lo 2241
ASRI2 d484~-103) L] RIFXD COMP 10K D1t 10T 1/4M oLzl €8 1031
AJR1} 0bus-5031) - AIFAD COMP LMEGOHM )% L/4w oLzl C8 1051 -
[ L1 ¥ 0484-103] RIFXD COMP LOK DHM 10X L/74W ; 221 ca 1093t
ASR1S 0684~=1031 RIFAD COMP 10K CHM 10T L1/4W o121 £a1oM .
ASkls 0684~1031) RIFED CONP 10K OHM 10T L/74w ol12]1 £a 1031
ASHIT Q484~108)  AIFXD COMP IMEGOHM LX L/4uw o112 K ca 1051
, ASRi8 " 0684=472) 3 RIFXD COMP 4700 OHM 10X 174w ol121 ‘CB AT21
' ASRIY 0b84=10461 RIFXD COMP 10 MEGOHM 10% L/4M Q1121 Ch 1051
ASRAD 0a84=4131 RIFAD COMP 47X OHM 10T I/4M . oLl €8 41T))
ASRe1 0TS 7+0480 RIFAD FLA 432K DHM )2 1784 . 28442 CI57-0480
A3ue3 0650-471& RIFAD COMP &700 DHM 108 1/4M cl12y B 4728
ASR&A Q7571-0480 RIFED FLM 432K OHM. 13 /3N 28420 N757-0480
ASRAS arsr-0191 1 RIFXD FLM 419K UHA l.OI'U'QI! 28400 aTST=-0791
ASRAT OTsI-0aTe RIFXD MET FLM 301K OHM 1T L1780 v 24480 RTST=-04T8
ASRAS Qlel-004) 1 RIFXD MET QX 68K OHN 5T 1w 28480 07T61=-0083
- N . AIRAY Co84=-4T21 RIFAD COMP 4700 OHM LOZ 174N o112} £a 4721
W ASA50 Qob4-4T4) AIFAD COMP 470X OHN LOT 1/4W . olizt CB 4714
' ASKS1 0684~-10%) RIFND COMP LMEGOMM 1% L74W cli21 {6 1051
ASRS2 Q684~1041 . RIFXD COMP 100K OHM 10% L74W = Q1121 Ch |04l *
; ' .
© ASAS) Cbi4~104] . REEXD COMP 100K DHM 1% L7 ’ qit21 - CB 104}
ASASY Qod4~1061 ‘RIFAD COMP 10O MEGOHM [0T L/4w [31¥33 €a 10sl
ASPS3 Qada~2131 1 RIFXD COMP 2TK OHM 10F 1/4W 01121 ca 21l
ASRS56 God4-1041 RIFXD CONP LOOK DHM 10X |/%W 1121 €S 1041
ASKST Qoeds=2211 1 RIFXD CONP 220 OHN 10T §/4w o121 ca 2211
N . ‘ g LIt Qol4=-8231 [ I RIFND COMP A2K OHM 10T L/4w oL121 L0 F3 11
. ASR3Y Ged4~1091 RIFXD COMP IMEGOHN 1% L/4w IRF]] &0 10451
. N ASHG0 nus-uu:‘ RIFXD CONP 180 OHM 10f L/4d o2l Ch Jatt , -
ASRsL Y FIAEDET TN A i R:FED MET OX 'ISK DKM 3% 24 234470 N698-1547
. ASRe2 0684~104] RIFID COMP 100K OHM 10% L/4w aLk21 Ca 1041
’ ASkas A13T=-0s673 . RIFXQ MET FLM 221K OMM L% t/84 28480 1IT-a6ly
AS3L 1l01-12%9 1 SWITCHIS SECTIONS 284493 J01=-12%9
‘ ASyal L 19G2-3104 DIODE 1SREAKDOWNN 5,862V 52 04TL) | $I10939-110
ASYa2 ' 1902~0397 | L DINDE SREAKDQWNESG.2Y 58 LW 28480 te02-0997
. % B .
Ab dUlal-68502 1 nun.fonm. DRIVER ASSY 2B4A0 INL4L=58%02
. . AbCL d150~-003%2 ° CiEXD CER 0,03 UF 20T 400YOCH 56289 VICITA
., AaC2 0150-0052 CIFXD CER 0.05 UF 20T 400VDCY 56209 1ITA
Abyl 18%3-0032 2 TSTR1SI PNP 29480 <+ 18%3-1334
AbG2 15§33-0038 ISTR1SL PNP 28480 18431-1234 *
> L)
" ABKL QTS T=-0401 s REFAD MET FLM 100 OHM LK 1/8M LoSTA a.:1a) .
AbRe. AT57-040% RIFAD MET FLN 100 OHM, LR }/8u ‘LaaTe 080D i
* ASR I 0I5T7T-0450 . . + RIFXOD MET FLA 39.IK OHM 1.0L L/2w 28480 < nTIsT-08sh ‘i-
AbRS 0I57-0830Q © REFXD MET FLN 39,2k OHM 1.0 L/%w 28498 n157-08%% :
ABRS G157-0401 RIFXD MET FLM LOO OHM kX L2aw ) lebTA" [#]:1s}
. i . ’ :
. ‘ .
; -. b
: X . )

See Introduction Lo this section for ordering information
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Model 1418 Table 6-3. ‘List of Manufacturers’ Codes
- n{ + 1
- T tollowing code mumbers are (rom thé Fedara] Bupply Code for Mamuinctursrs leo‘tnc Handbooks H4-] {(Name l.n Codol and H4-1 {Code
to Name) and their Iatest supplemenis, The dais of revision and the date of the supplements used sppesr st uu bottam of each m-. Alpha -
© betical udu hare been arbitrarily ull(ud to luwu"l not appearing in the 14 Handbobks, "
. >
. 3
Code ! -
. No. Mamulacturer Address c;:' Manufacturer Address c;:l' Manufacturer Addresa
00000 U.8A Commou. . .....Any suppller of U.8, 0537 UltroniziThe. ........ ...SenMateo, Cal. 1]338 CTSof Berne, Ine. ...0...... » . Darne, Ind. -
00138  McCey Electroales. . .Mount Holly Springs, Pa, 05387  Union Curbine Corp , Elect ' 11337 Chicago Teleptone of .
Lo 1} Rlectronles Corp ‘e Rn:hntor, N. Y. Div. ... ... el b New York, N. Y Callfornia, Ine, . .\ .. - so Pasadena, Cal.
00281  Camco, Inc. v+ .0 .00 Duntaloon,Conn, 039 Vviking Ind.Ine, . ..., .. Park, Cal. 11341 Day Suate I'.llﬂmnlu Ca » Wyltham, H;u
0033 Humbdal ..... . 0000 . Colton, Calif, 035¢3 lcore Electro-Plastica Inc.. , . . .Bunnyvale, Ca), 31312 'rnlntm Inc, .Nl:rwm
008 Mictron, Co., lne.. e Vl.uoy Stream, N.Y. osm- Cosmo Plastic {c/0 Elecirical Div, .0 . L oeee Pllu Alta, Cal,
. Q03T Garlock Ine, L . Cherey HUL, N.J, ., SeeCol . ...%. .00 . Claveland, Ohio 1IN Nattoml!nl Ve .
. 0083  AerovexCorp........ B .Nn Dediord, Masd, ﬂiﬂli Parber ColmanCo. .......... Rackford, [, 114533 ' Precision Connector Corp .
Q0T Amp.ne, . oo iiirienen lllrl'llhur[. Pa’ 0TI TiffenOplical Co. .. 40i0ien o ovvaus v« 13M Duncan Electron)es In¢, .. .. -
00781  Adreraft Radlo Corp.. .. ... . Boonton, N.J. sra e es s Roslyn Hmm. Long fsland, N Y. 1IT1L Genetal lnatrument Corp. ,
00008 Crovem, Lid, ....... Whithy, Ontaria, Carada QT30 Metro-Tel Corp... oo v wmmy.u Y. Sfmicanductor Division Products
00#S  Northern Engineering 3183  Bewart Engineering Co. sSanda Crux, Cal, arovp .. Voo Newark, NJ,
Laborstories, Inc, . ... ... .Burlingtos, Wis. 03020  Wakefleld Engineering Ine.. wmmw Mae, Y lmplrul Elnlmnl: lnc ..... Daena Park, Cal,
. 03 Sanpamo Klectric Co., I)GDM Basaick Co., Div, of aum \"‘, . 11070 Melaba ++ »+ Pala Alto, Cal.
d Pickens DAY, . ... op oo Pichens, 8.C. * < Warner Corp. . « .+ . Bridgepart, Conn, 12136 Phlhda!phln lundln Co ..... Camden, N.J.
860 Gos Engiseering Co. . . | .City of Industry, Ca), 0609 yehem Corp. ... .. . Redwood Cliy, Cal, 12361 Crove Mig.Co., Inc. ... Shady Grove, Pa,
00881 Car) k. Holmes Corp.. \. . .Los Angelis, Cal l lch and Lamh Opnul 1297 Gulion Ind, Ine, .Duu lnum
00933 Mierolab Ine,....... oo Livingstoa, N 3™ L0 L. 0 eaaes Rocheatsr, N. Y Div,«cornrn . Albuguergue, N, M,
01002  General Xlectric Co., 8 T A, Prnducln Co of o 12687 Clarostai Mig. Co .......... » 0+ Dover, NI
: Capacitor Dift,. + .+ . ... Amerkca ..o a i e Chicago, 1. 12713 Elmar FiterCorp......... W. Haven, Conn,
01009  Alden ProductaCo. ...... MMO Amatom Electronic Hardware 12059 Nippon Electric Co., Ltd. ..., .. Tokyo, Japan
01121 Allen8nadleyCo,. o v ocvnen Co.,Ine. . ..o Rochelle, N, Y. 12881 Metex Electronica Corp. . ... .. . Qlark, N.J,
. 01255 - Litton mmm. Inc, .. Bﬂnly llll.u cu 06555 Deedes Electrical lnstrument 11930 Della Semiconducior tec. | anorl Bnrll. Cal.
N 41181 TRW Semiconductors,lnc. ... . N [ o T I - Penacook, N. M. 12954 Dichson Klectronice Com , Bcotisdale, Arizona
¢129%  Texas Instruments, lne . 06868 Ganeral Devices Co. Inc. .1, . Indlanapolis, Ind. 13019 Aireo Supply Co,, Ine, . o0 Wllthlu. Kansas
Tranaistor Prnchcn Div. . l'huu. Teras 06731 Components Tnc. .Aﬂ: Dlv . Phoenix, Arizona 13081 Wilco Products ........, . . Detroll, Mich.
GIMY  The Alllance lﬁl, [ S Am.ulco, Dhlo 08812 Torrington Mfg. Co. West DIU . .Van Nuys, Cal. 13103 Thermolloy..... e . 2o, Daling, Texas
01338 Somll PartalIne, . ....... Loa Angeles, Cal. 06980  Varian Assoc, l'.lmu v, ..., Ban Carlos, Cal. 13317 BSolliron Devices l.nc ....... +. . Tappan, N.Y
01349 Pacilic Rthy: ......... van Nuys, Cal, 07088 Kelvin Blectric Ca. .. .... ... Van Nuys, Cal. 13396 Telefunken (GmbH) ... .. . Hanover Germany
03670 Gudebrod Bros. Silk Co. JNew York, N.Y, OTII8 DigtranCo, .. .. .opvsvrras Pasadena, Cal., 13813 Midland-Wright Div. of :
01930  Amerock Corp. .. ... . - Rockford, M), OT1)T  Transistor fmu'onlu Pacific Induatries, lne, . , . Kassan Cily, Ksnsas
. 01960 Pulse Enginesring Co ., Santa Clara, Cal. COrPc oo v e arensns Minnespolls, Minn, 14089 Sem-Tech.......... , + «Newbury Park, Cal
/ 02114  Ferroxcude Corp. of 07138 Westinghouss tm:lrtc . 14190 Calif. Restétor Corp...... Santa Monica, Cal.
“y Ameries . ... . e T MY, . Corp. , Electronlc Tube Div. . ... Eimirs, N.Y. 14198 Amsrican Componenla, Inc.. . Conshohocken, Pa.
. 02116  Wheslock Sipiale,lnc.. . . . J.nu Branch, N.J. OT48% Flimohm Corp, ... ... ... .. New York, N.Y. 14433 ITT Semiconductor, a Div. of
02206  Cole Rubber and Plastics Inc ..-Snoyvale, Cali 07213 Cinch-Graphik Ca. ..... Clt) of Industry, Cul Lat. Telephone and Telegraph,
01880 anboml -Borg Electronics 07156 Siicon Tranaistor Corp., . .. Carle Place, N. Y, Corporation .. ...... Waest Paly Beach, Fla,
................ Broadview, I, 0T361 Avaet Corp.............. Culver City, Cal. 14483 MHewlett-Packard Company. . ... Lﬂclml. Calo,
o1Tis - Mo Corp. olA.mcrln Semi- QT8 Falrenddd Camera & tnst. Corp,, 14853 Cornell Dublier l]ocm: f.'otp . Newark, N.J, '
. conductor and Materialy X Semiconductor Div,, .. .. Mountaln View, Cal. 16N Cocning Glass Works v .n, Coralng, N. Y.
Divislon .. .oovnnianann Somerville, N.J. 07311 Minnesota Rubber Co. , . Minneapolis, Minn, 14752 ElectroCube Jnc.. .. ....... Ban Gabrisl,Cal
B 01T VYocaline Co. of Amarica, 071387  Birtcher Corp, The ... ... llmum Park, Cal. 14960 Willama L - T San Jose, Cal
Ine. . B v-cvn oo e Old Sybrook, Conn, QTI9T -Bylvania Blect. Prod. Inc,, 15108 The Ca.,Inc. ...... l.llth Falls, N.J,
03717 Hophkina ringCo. . . San Fernanda, Cal. M. Vi rations . uowula View, Cul. ' 15203 Webater Electronics Co, . . New York, N, ¥,
02373 Hudson Tool A Die ... ... .. .. Newark,N.J, 07700 Technics| Wire Proéa:u 19267 Scionles Corp. . v v v e e orthridge, Cal,
03298  Nylon Molding Corp. . - - . . . - Springfield,N.J N T . Eranford, N.J, 13391 Adjuatable Dushing Co. . . . . N. Hollywood, Cal.-
03508 O.E, Semiconductor Prod. . QT8  Bodine-Elpet.Co. ... ... Chicago, 1l 13558 Micron Llectronics, Garden City, LongTaland N, ¥,
PR T L N.Y. Q10 Continental Device Corp... ... Hawthorna, Cal. 13506 Amprobe Inst. Corp. -...... Lymbrock, N.Y.
037108 Apu Machine & 'nnl [« T Dayton,Ohlo 07933  Raytheon Mig. Co., Bami- - 19631 Cabletrondes . - vovine e Costa Mesa, Cal,
. 03797 EidemaCorp, .. .vovvnn. « Compton, Callf. 4 conductor DIv. . ....... Mountaln Yiew, Cal. 13772 Twentieth Century Coll 3
03918 ParkerSesiCo.......... Los Angeles, Cal, 07980 Hewlett-Packard Co. ,- - Spring €Co. +ev <o Santa Cl.ln“:‘.:l
03877 Transiivon-Electric Gorp. . . Wakelield, Mass. New Jarsey Division . . . ., . . Rockaway, N.J. 13301 Fumwal Elact. lne. Framingham, Mase
03348 ,pmmm Resistor Co. , 08145 U.8. EngineeringCo, .. .. .. Low Angeles, Cal. 13918 Amelcolne. .. , Mountain Yiew, Cal
.............. Cwdar Knolla, N.J. 08280 Bitan, Delbert Co,.. ... ... .. Pomons, 18037 Bpruce Pine Mica Co. Bpruce Plne, N.C
03954 sm..r Co., Diakl Div., OBI58 Burgess Battery Co.......... ......00n 16179 Omni-Specira Inc, ... Detroit, I,
[ Sumerville, N.J eearenans Niagars Talls, Ontabo,Casads 16352 Computsr Diode Corp. . Lodl, N.J
O00%  Arrow, Hartand Hegeman ° . * 08324 Deutsch Fastener Corp. . . . . Los Angeles, Cal, 18854 Klectrold Co. £ 5 Unlow, N.J
. CElett €0.s ci e v b ian e Hartiord, Conn, 08684 BristolCo., The ........ Walsrbury, Conn 16383 Boots Alrcraf ‘Nel Cory. . '
D4OI) Tarms Corp. »vceveens Lambertville, N.J. 08717 Siosn Company ........ Sun Valley, Cal, 16688 -ideal Prec. Meter Co. , Inc
84068  Arco Electroalc Inc.. . .- - - Great Neck, N Y. 08718 ITT Cannon Electric Inc., Da Jur.Meter Div.
* M7 EesexWire. . ... .0.0n Los Angeles, Cal. Phosalx Div]..........- Phoenix, Artsona 14758 Deleo Radio Div. of G. M. c""I’ - Kokoma, Ind
04321 Hi-Q Divinfon of Mtwu: u,-m. Beach, 5.C. O8T2T National Radid Lab.lnc. .... .. Paramus, N,J. 17108 Thermoostics Ine. .. R Casogs Park,Cat
04354 Proelllon Paper Twbe Co, ... .. Whesling, IL 08791 CBS Dlectronics !cml.:uducuw 174 Tranex Company . - Mountain View, Cal
. 04404 to Division of Hewlett- Operations,Div.of CBS Inc . . . . Lowell, Mass, 17673 Hamlin Metal l’mﬂm Corv Akroa, O
[+ Y Falo Allo. Cal. 08308 General Hlectric Ce., 1THS Angstrohm Prec, Inc . No, Hollywood, Cal.’
64851 s,:mn Hlrctric Products, Minlature Lamp Dept. ... .. .. Cleveland, Ohio 17858 Siliconlxine, .. ....... . Sunnyvale,Cul,
Microwave Device Div, . Mountain \q". Cal., 08984 Mel-Fain ....... e e Ind! is, tnd, 17370 McGraw-Edison Co....... Iha:huur.- N.H.
4613 Dukota Engr.Ing. % ...... Culver City, Cal, . 09028 Bibcock Relays Div,, . ... ... .Costa Mesa, Cal. 10043 Power Design Pacific ne....... Palo Alto, Cal.
4713 Motorola Ine, Semiconductor + 00097  EKlectrdaic Enclosures Inc,..Los Angeles, Calif . 1883 Clevite Corp. hnkwﬂww Div. . Palo Alto,Cal.
e A Phodnlx, Arizona 09134 Temas Capacitor Co. ........ Houstan, Texay:’ 18324 Signetics Corp. . ..., . Sunayvale, Cal
) DII4S - Tech. Ind. Inc, Alohm . ) 1418 Ty-Car MIg.Co.,Inc...... . uumm. Mass
* . . Culver City, Cal. . T O A Durbank, Cal. 18486 TRW Elect.Comp.Div. ... .. Des Plaines, II.
T Automatie Electric €o. . .. ... Northlake,; 0! 09250 Elgciro Assemblles, fnc Chicagn, N1 10585 Chomeries ... ....... oPlninvilly, Masa,
o4 12 Wire Co! .  Redwood City, Ca. 09333 €A K Componenta nc.. .. ..., Newion, Mass, 18363 Curtls Instrument,lnc, ... ... *. M. Klsco, N.Y.
y ston Cotl Spring Co. . . . . Ei Monte, Cal. 09569 Mallory Baktery Co. of 18412 Vishay lastruments lac.. ... .. + Malvera, Pa.
' 04870 .M. Motor Company. . . , . . Weatchaster, Il Canada, Lid.. } Toronlo, Ontario, cm 1473 L1 DuRoatand Co., knc. ., . Wilmingtoa, Dal,
* . 04919  Component Mig. smm . 09793 Peoasylvania Fiorocarbon. Clioa Heights, Pena, 18911 Durant Mig. "-106 ---------- Milwaukes, Win
: [~ W. Bridgrwater, :}m. 09922 Burndy Corp. . coyennrs .+ Norwalk, Com, *. 19315 The Bandix Corp. , Havigation & .
’ 05008 Twentieth Century Plaatics, 10114 General Transistor Western Control DY ... i\..... Tetertore, N.J
- o rehouns Elactrt Los Angries, Cal 0 e #eg;l:muu::um' West Orangs, N.J
-. T Q5ITT  Westinghouss Elsetrie Com . 10411 - v
. .. Semiconductor Dept. . .. . .. Youngwood, Pa. 10846 19989 Concom,. ..... . Baldwin Park, Cal.
R . J " ’ - . .
. 0001349 - : . ' From: fandbook Supplaments
. Revised: May, 1970 s o . . JH4-1 Dated Jasuary 1970
. . " .
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Replacesble Parts : . - . - L Madel 1418 ' .
Table 6-3, List of Manufacturers’ Codes L. . : . . \J
. R . w5 ’ . ' S
. 1 ~
. . f
- ol . - . 1‘ ‘. . -
c""i' Manulaciurer Addrens (';;:. Marulacturer . - Addreos C::”' Manufacturer Aditrenn
. L . L) - - . . * . -
19644 LIRC Elecironics . Mtopschoads, N Y. 71482 C.P. Clare &-Co. ., ... .. ... "Chicagn, Nl JIr R ' .
Y v 1900 Eleelra My, Cu. fndependence , Kanway 11890 Centralah Div of ° I ‘ ;:::7 ';:;;pm u:_:mu Len - sum ;},::'. .:J.,'(-“: *
- 10183 General Atronics Corp.e .. - .. Philadelphia, Pa. = © Glube Unlon Inr, . Mulwaukee, Wis. < THOBR Stackpole’Carbon Co s ;; ; . |:
21218 Exvculune, ne. . Long Islamd City, N Y. UGS Commercial Plastics Cn, Chicagn, 1. TH493  Standard Thomuon Lor, W-ll!lu;:‘ Ma. T
b 21338 Faltnir Dearing Cu, . The . . New Drittan, Conn, 71700 Carmsh Wire Co., The . New York, N Y. 10550 Twnderman Produrts, t':w Cl",,'un'ﬂ 0’;‘:
31520 Fanstec) Metallurgical Cory. . 8. Chicagn, ). 1107 Coto Cotl Co. . .. > . Providence, 1 14130  Trahatdmer Kngiperre_ San Gubree, Caf .
: , 23010 General Reed Co. ... ... Mrluchen, N3 70144 Chivayo Mimature Lamp Works .. Clicagn, l*  T3MT Ucinite Co. . . Sewtunwille, Mass St
. - 32IMY  Tennran Carp. . [Mnmmlm Ind, TITBS Cinch Mig. Cu., 19130 Waldes Kohinuoe Inc L.mg' siand Uy, K ¥ ¢ "
2378 Brilsh Radio Electronies Lid. . Washingtun, D, Nuward B. Jones Div. . Chicagn, Il 19142 Veeder Runp, Ine : T, G
24485 G.E. Lamp Divislon, Nels Park, Clovelind, Ohin 71994 Duw Carning Curp. .Mifland, Mich. 19351 Wenco M, Co. . | T Chicagn, M
. 14639 ~Genaral Radio Co, ¢ . . . Weut Concord Mass. 12138 Electro Mutive Mi. Cu., 79727 Conlinentad-Wirt Electronics Cu ) L
. aWnal  Memeor Ine, ,Comp Div, o Hunhiggton dnd. Lo -_. a wnhmanﬂr. Cann, * * . P?ll.nhl hia, T4 . :
26163 Gries m-pmmm Corp. . New Rochelle, N. Y. TI019 Dialight Curp ...... Drooklya, N.Y. 19963 Zierick Mig, Corp New R.,m.rl, Ny .
. 18462 Grover File Co.of America,lnc. Carlstadi, N.J. 12638 {ndiana General Corp. ., . . K001 Megen [)wumn of Sewsions Clack Cu. )
16851  Compuace Hollister Co + Rollister, Cal. Electronies Div. . . B Kulw. Hl . . Marrutoen, N J L :
., 1R Hamilpn Wateh Co . l..munler. Pa, N8I3} Gereral lnstrument Cu“ AL k] Prestale Cury Tuledo, Ohin
. 284680 Hewlntt-Packard Co. ... .. ... Paty Alta, €31, * Cap thvpsion. .. ... 0 % ... Newark, N.J' 80120 Schostzer Alloy Pru&u:ll Ca . .Elluhrlh N J
28520 HeymaA MIg.Co. .. ..... .. Kenidworth, N.J. 72765 Drake Mig. Ca. ... .. Harwood Rergbtn, L 80131 Electeonie Industries Associatitin.
I0AIT  Instrument Specialtien Co., . * o T2825 Mugh . Ebylae. . ... ... Phlldelphia, Pa Sandird tube of semi-cunductor devicr’ ' ‘
. Inc. .. L. Latlle Falts, N.J. TI928 Gudeman, Ca. .. ...... ; . .Chiragn, It any manufacturer, 1 ! -
- _ . I GE, lln!mnu Tuln- Dept. Duensmm Ky, 12962 Flastic Stop Nul Corp, .. ... ... LValon, N.J 80207 Crimax Switch, Dw Mazon Electruaics - -
v 3543 Lectiohmbpc. ... l’.‘tnuuu N 12064 Rapert M, Hadley Co. .. . .. Los Anyeles, Cal, - v Corp. . . Wallingford, Conn . ‘
8196 b‘l.ar\wyrk Coul Products. 12082 Erie Techmulogical Producta, fne. .* Eriw, P2 30223 ‘Coed rnmr.m'nir Corp. . NewgYurk, .Y '
. Lid. = oo Nawkestury, Onta®e, Can-m.l 73081 Manaen Mig,Co., Inf. . .. ... . Princeton, Ind. 30248 Oxford Electric Carp. hicagy, L
16247 Cunnjnuham Wk € HL, . 13078 H M. Harper Co, . .. Chicago, UL 40294 Dosens Ine. | . Mvermde, ‘Cal ) .
[ . Turuntu, Ontarin, Carada_, 73134 T of Berkman il Ine. v 80411 Arco Div. of Rabertshaw Conteols Co. ' -
. 17942 PR Maltory & Cu Inc - ltu!nnamlm Ind, . Fullepnm, Cal. . Columbus, gHhuy * .
“ 19543 + Merhanical Indun!rlu Prod. Cn . Akron, Ohio . 13297 llnnhu Pmmu Biviaton ul 10486 AN Sur Pruduru lnt. . Deflance, Ohue
) 40920  Minlaluee Precizion Dearings, Inc. . Keene, N.M. ", Hughes Aircralt Co. .. Newport Beacth Cal. 80309 Avery Label Co. . Monrovia . c.u\
4093 HoneywellIne. ..o Minn¢apalis, Minn, 72445 Ampeees Elect. Ca. chumlle LUtH. ¥ 80583 Hammariund Co., Ipc. . Mars Milt, § €, .-
QUM Mutpe €o. - Chicaga, 1L, 71308 BHdlt’)‘ Semiconductor COPP . 80040 Sievens, Arnold, .Co. ter. . Buswn, ‘Mass” . \
. 43990  C.A Norgren Co. . Englewood, Cole, .New Maven, Conn. 80413 Dimco Gray Cn ' .+ -Daytun, Ohin )
44855  Ohmite Mig. Co. ... . .. . . Sho¥ie, WE. 7343 :L‘urlm.a l:.u-ctm- tm- . Hariford, Cann. 61030 JInternational Inst. Inc Oramge. Conn ’
44384 , Penn Eng. LMIg. Carp. . .Doylestown, Pa. 73588 Circle ¥ Mig. Co. . ... .. ... Trenton, N.J. 3107 “Lrayhill Co, . . LaGrargs; H1 '
. . 47908 Pularod Corp. ... . Y .. Cambridge, Mans, 73682 Greprpe K, Gurrett Co., 81093 Triad Traosformer Cnrp Vanice, Cal
- 48620  Preciaion Theemometer & ' ... Dpv. MSL Industries, Inc.. Phl.l-ld!lphld. Pa. 81112 Winchester Elee. Dy Litton lnd | Inc - .
Inm. Co: . ... Southampton, Pa. 7313 Pederal Screw Products, e .. Chicagnill * . S Qakvile. Conn .
PR 499%  Microsave & p.,..,- -n.bg Div. . .Waltham, Maass. 11741 Fischer Special Mig. Co. . ... . Cincinnali Ohiv 81349 ‘Military Specificalion . L. .
. 32090  Ruwan Conteoller Co. . ... .. Westminaler, Md. 11790 Geoaral Industries Co.. The . . Elyria, Ohin 81483 Internativnal Rectifier Corp  E| Seyurdhi. Cal
. <5298 NP Cu , Med. Elec, iy, . Waltham, Masa 73848 Guahen Stamping & Tool Co. . . . .Goshen, Ind. 81548 Airpax Eleciromics, Inc. . Cambridge” Marytind
- 54294 Shallcruss MIg.Co. . ... ...... Selma,N C: 73893 JFD Electranies Corp, . .+ . .. Bropklyn, N. Y. 81860 Darry Controls. Dwv. Daery Wright Corp .
/ 55018  Sumpsuon Electrie Cuo. . - . Chicagn, i, 71903 Jennipgs Radio MIg. Cul'p ..... San Jose, Cal. e e Waleriwen, Miss - '
$9033  Sonatone Coep. ... ... Elmaford, N Y. TI95T Growwe-Pin Corp. ... .3 . Rudgelteld, N.J. 82042 Cérter Precision Electric Co. . Skule, N3 ' !
' 55938 Raytheon Cu.Cummercial Apparatus 14274 Signalite Inc. PR Neptune, NI BI04Y Specrti Faraday Inc , Copper Hewatt * ot . b
& System Div, A 5, N-:nallt Conn 4455 J.H. Winns, and Sunl .. oo Winchester. Mass Eleciric Dwv. .. . Hutwiien, N J7~ ‘, .
48131 Spaulding Fibre Ca., Ine. CTorawinda, N. Y. 74861 Industrial Candenser Corp ....... Chicagn, i, 82116 Electric Regulator Curp Nurwall, Cunn . -
. + 56289 Sprague Eleciric Co. . . .. North Adams, Mass. TH868 R.F. Products Diviston of " 8212 Jelfers Elecironics Dvision of ?
38474 Superior Elect.Co. . Bristul, Cunn, ‘Amphenol - Borg Flecironic Corp: Spedr Carton Cu . Du Muns, Pa.
83448 - Telex Corp. e . Tulsa, Onla. »+.. ... Danbury, Conn.  §2170 Falretld Camera & tnst. Corp., . §
9730 Thomas & Delis c., ________ Ehizabeth, N.J. 14970 E.F. Johnson QH.-. ..ol . . Wasdea, Minn. Space & Delense Systema Div Paramus. N J 1 - "
50741 Triplett Electrical Insl. Ca. . . .. Blufftun, Ohio 75042 Inteknatiogal Resistance Co. muladrlphu Pa. 92209 Magurie Industries, Iac..  Greeawich. Conn ' o
S1775  Unjun $eiteh and Signal Div. of, 15263 Keyslone Carbun.Co., lnc. St Maryw, Pa. - B2219 Sylvania Eleigric Prod. , Inc ‘ .
Wenlinghouse Air Brake Co. | . Pittsburgh, Pa. 13378 CT3 Kalghts, Ine. ... ... wick, 11, Electrunic Tubs Diviswn Emporium, Pa e,
’ 62119  Univernal Eleciric Co. .. ... . Oworan, Mich. 13382 Kulka Eleciric Corp. & Mt Yernon, N. ¥~ 82178 Astroa Corp. East Newark, Harrison, N 1 "
6IT4]  Ward-lsanard Electric Co. Mt. Vernon, N.Y. 15§18 Lenz Electric Mig. Co. FERROTEE Chicago; 1. p2349 Switcheralt, Ine Chcugo, 1L v
64953  Western Electric o, ,*lne . Wew York, N.Y. T4M5 Lutlefuse, Inc. ... ... Des Plaines, Nl. 82647 Metals & Coatrsls inc | ! : LY
#5092  Weslon lnat. Inc Weston-Newark . Newark, N J.  TADOS Lord ME Co. ..o . Erte. Pa. Spencer Products Attlebora, Masw.
66235 Winek Mfg. Co. .. . Chigage, HI. W0 C.W Marwedel ....... San Francisco, Cal. 42768 Phillips-Advance Control Co duliet, 1H
66046 Minnesula Mining ¢ Mlg Cu. 16433 General Instrument Corp ., 82868 Research Pruducts Corp  * Madison, Wis.
Hevere-Mincom Dy, St, Paul, Minn, Micamold Diviston . ... .. .. Newark. N.J. 82817 foltun Mg Co. . lnr  Woodatieh, N Y -
. 70276 + Allen Mig Co. lartford, Conn. 78487 James Millen Mty Co. ., lnc. Malden, Mass ~ 82893 vector Elecirome Co - Glendale, Cal * R
10308  Allled Conlrol . New York, N.Y 6491 1. W. Milier Qo... ... Lul Angeles, Cal. 83058 Carr Fastener Co Cambrudge, Mass. . . - 4
70318 Allmetal Screw |‘rl:||u|-|Cu ' lnc 16330 Cinch-Mondnock, Dlv of United Carr 81088 New Hampshire Ball S
P e . Garden Cuy, N. ¥, Fasténed Corp. . San Leandro, &l - Dearing. Inc Peterborough N H
10417 Amplex, Div’ of Chrysler L‘urp. Detroit, Mich. 76345 Mueller Electric Cu. . . .Cleveland, 83125 Geneea! Indiruhent*Corp . - v
10485 Atlantic India Rubber Works, Inc. . . Chicage, tt. 78703 Natiomal Cnfon <. ... ..... Newark, N.J. Capacuar Div . .. . Durlington, $.C.
. 10563  Ampertte Co.. lne. . ... ... Union City. N.J. 7685 Oak Manufacturing Co. . Erystal Lake, Ill. 11148 ITT Wire and Cablr Div Lua jngeless Cal
70674 ADC Pruducis Inc, Minneapstin, Mian. - 71068 The Bendix Corp. . 83188 Victory Eng forp . Springfield, 8 Jo .
0903 Delden Mig. Co. . ... .. .. Chicage, L. Eleclrodynamics Div. . . N, Hollywood, Cal. , 83298 Bendin Corp, fled Bunk Div . . Redgank, N.J °
70998 Buird Eleciric Corp. . Cleveland, O THOTY Pucitic Metals Co. . ... . San Franciden, Cal. 83315 Rubbell Cufp . . . . Mundeiein, I1. ‘
1002 Riravach ladia Co. New York, N.Y. 17221 Phavatran [nstrument and 3324 Rosan Inc Newpuet Beach, Cal, - _\_ H
1034 Dilley Elecirie Co. 0ne. ... .. .Ere, Pa. Electronit Co. . ., . Su. Pasadena, Cal. B33 Swith, Herman H , ine Brooklyn. N. Y. " C
11041 Doston Gear Works Div. of * 11252 Phll:ndz-lplu: Steel and 93332 Tech Labs . Palisades Park, ¥ J e -',‘
Murray Co. of Texas . Quincey, Maas, WireCorp. . ....... .. .Philadelphla, h. Y3335 Central Scres Co. . Chicagn, tit . R
< M218  Dud Radio, Inc. R Willoughby, G 11342 Amertcan Machine & rmmdry Co. 83501 Cavitt Wire and Cabie Co. . Dir of J {
s TI219  Cambridge Thermionics Corp. Cambrldg: Mans. Potler L Brumiteld Div.. . . .. Princetop, Int. Amerace Corp. Brookfield, Mass. ! -
/' 712886 Camiloc Fastener Corp. . Paramus, N.4. 11830 TRW Electronic Components Div. Camden, N.J. 33584 Burrougha Corp. . Elvctronic '
11313 Cardwell Condenser Curp. 17638 General [astrument Cor& . ' " Tube Div. Plunlield. N J . T .
________________ Lindenhurst, L.1., N.¥. Rectilier Division . . * . ... .Brooklys: N.¥. 8310 LUnlup Carbide Curp-, Consumer 'ty
41400 Dussmann Mig Div. of . 71764 Resistante Producis Cy. . ... llaerisburg, Pa. Prod. Div " New York, N.Y. . .. - .
McGraw-Edismn Co. .. ... .. 5t. Lovis, Mo, - 77969 Rubbercraft Corp. of Calif. . . . Torrance, Cal. * 83777 Model Eng. and g , Inc lfuntington, Ind.
71438 Chicagd Condenser Corp. ... ... Chicago, I, 18183 Shakeproofl Division of . 13821 Loyd Scruggs C® ¥ Festis, Mo. -
. T447  Calif. Spring Ca.,lne. . .. .. Pico-Rivgra, Cal. Ntinols Toot Works . ... ... .. . Etgin, 011, . 83941 Aeronautical Iipt.'& Radin Co .Ldi, N.J . . -
450 CTSCwep, ... ...... . . ¢Ehart, Ind.  TETT SigMa . ... ... ... S0, Brainiree, Mazs 84171 Arco Electronigs Inc. . Great Nech, M. ¥, .
75468 ITT Cannom Electric Ine. . Los Angeles’, Cal. 78283 Signal tndlumr Corp. . ..... Mew Yopk, N.Y. 44298, A_J. Glesener Co * Inc San Francisco, Cal X -
- 71471 Cinema, Div. Aeruvox Corp. . ... Durbank, Cal.  7829Q Struthers-Duaninc. ......... Pitfaan, N.J, 84411 TRW Capacuor Div Ogallala, Neb. D
Q001548 ’ - Fram Handbuok fuppleménta ' .
\._// Revised: May, 1970 ' H4-1 Dated Jamary 1970 '
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: e Table 6-3. List of Manufacturers’ Cades /
: b e : o : [ v A
‘ . I B ! : . .
, b -t N : -
* T .
. Code * Code ) .
. - No, Ko, Manufacturer Address Manufacturer Address
* AT 91929 Hg Al Inc. , Micro Bwiteh Division® H1-@ Div. of Asrovox Corp. ..., . Olean, N. Y.
44 ) L T E +esens Freeport, DL/ 96358 Thordarson-Melssner Ine, . . . Mt Carmel, NI,
+ "N 91961 Nahm-B brqun. sosa ey Ounkland, ¢ 9610 Solar Mig. Co...........Los Angeles, Cal,
[ 118 1 2180 "l‘m-Comﬂ.or Corp, +...... Peabody, Maga. 96398 Microswitch, Div, of .
25880 92387 Clgest Optical Co,, Ine, .. Rochester, N Y, Minn, -Honeywell , ., .. .\, . Freeport, Il
43011 . Seamless Rubber Co. .. .. Voo Chieago, OL - * 93607 Tensolite muum Wire Co., Inc. 96330 Carlton Screw Co. .....vo. .. Chicago, DL
v 1T Falnlr BearingCo. ... . Luluvn 8, c:nt. . Tarrytown)/ N, ¥, 9631 Microwa « Burlington, Mass.
M7 Cliton Precision Proalma Co,, Inc.. . 72702 MC uu;-ﬂic‘f.‘orp .e meury. l..;/. N.¥Y. 90301 Exesl . . Oukland, Cal,
" wwewwsTebienenneeas Clifton Helghs, Pa. 906 Hudson LampCh. .oovvavan. Kearpey, N.J, 98308 Xealite, Ine, .........| Or chu-druh.ll‘l.
84370 Precision Rubber Products Corp.  Dayton, Oblo 332 Sylvania Electric Prod, Inc., / 98710 Sun Fernando Ele¢, Mfg. Co, 823 Farnando, Cal.
M . Radio Corp. of America, Elsctronle Comp. Semiconductor Div. . .. . o Wobirn, Mass. 96841 Thomson Ind, Inc. .......Long island, N.\'
& Devices Dh'lllnn +ov’sw s, Hareison, N, -l. 91388 Robbins & Myers Inc, . saded Park, N.J. 97464 Industrial Retalning Ring Cn. .o lrvlzmm. 4.
caraaes Glendale, Cal.. 93410 Semico Controls, Dh. {773 97539 Auvtomatic & Precision Mig. . . Englewood, N.J,
. cal, Wire Corp, . vvuane .. Manafield, Ohlo 97978 Reon Realstor Corp. ..... ... Yonkers, N.Y,
e . 93632 Waters Mig. Co. . . Culver City, Cal, 97933 Litton System Inc., Adler-Westrex
crsssenemees-labrus .l.lnldlll.?l. 93029 G.V, Controls , ., v« 2 i Livingston, N.J, Commun, Div......... New Rochalle, N Y.
1473 Waestezn Fbrow ll‘Cn - NI_S'I' General Cable Corp. ... . Bayonne, N,J. 98141 R-Troaics,Inc, .......,... Jamalca, N, Y,
cesenae " HIMBCO. Cal.'- #4144 Raytheon Co.', Comp. Div,| © 98159 Rubber Teck, In¢, ,......... Cardena, Cal.
' 4784 Van Water, t lmrl » Calf ird. Comp, Opnul.hnl, voee Quincy, Mass, 983230 Hewlelt-Packard Co.,
T30 Tiwer . Prmhnc-. R.LY um Sclentific Elxctronics Medical Elec. DIV, . ...... Pasadena, Cal
f 1140 Culler-Hammar, tnc. 7. .. Lincols, 10 £ > . Loveland, Colo, 98278 Microdot, In¢. . ........ S0 pasadena, Cal,
' 20  Could-Mational Dumrhl. lae. . B Paul, Minn. . 90391 SealectroCorp. ........ Mamarcrech, N.Y
1090 Ceneral Mills, Inc, ..... 5 ., Bultaln, N. ¥, Tung-Sol DIV, o /5 . 0 oe s oo ff. Newark, NJ. 98378 Zero Mfg. Co. ...... Cieees Burbtank, Cal,
19131 Graybar Electric Co. ... ....,. Ouiand, Cal. ° Mm Cmm-wtwcw- 4 BI0 Ete Ing, ....uvinenors . .Cleveland, Ohio
M7 G.K. Distributing Corp. ., .. Schnnud)', N.Y. Llectronies Dj¥, . East Patterson, N.J. 90731 General Mille nu: zlectmm Div, N
' AT BererityCo. o ounove e .a .. Petroit, Mich,” 94221 South ChesterCorp. ......... Chestar, P, = . .iveiaesdesenrnnar Minneapolis, Minn.
19485  United Transtormer Co. . ... .. .. Chicago, UL 84330, Wirs Cloth Prducu‘ lnc. ...... Bellwood, m. UTH Pasrco Dlvl-lun of Hewlett-Packard Co.
30030  United Shoe Machinery Corp. . . . Baverly, Mass. 94375 Ablomatic Metal Products Co. . Brooklyn, N.Y.© .. ivvvssscvsavansanas Palo Alto, Cal.
#0117 U, 8 Rubber Co,, Consumer Ind. : Honl Wonuur Pressed Aluminum Corp. 98831 Noeth Hllll lhﬂronin. inc. . Glen Cove, N. Y,
. Plastics Prod. Div, ., . ..00us Punlc. N.J wieae s e caive s WoPcaster, lh.u 98979 International Electronie Ruunh Corp.
$0383.  Balleville Mhutr Toal MIE. , X D«H Hunecnn lhcl.rlc Co tvvvene Chlcu'o ...................... DBurbgnk, Cal
Pireaean .Bcllﬂtun NL 95023 Ceorge A, Philbrick Researchers, Inc. | #9109 Columbia Techalcdl Corp. ... Mew York, N. Y.
% 90783 UnludCurruuurCm it aa .« Chlengo, UL PR A R wvean.. Boston, Mass. 99313 Varian Assoclates. ... ...... Palo Alto, Cal.
) . 90070  Bearing Enginesring Co. . .. Jan Francisco, Cal. 95148 Mm Elect. Mfg. Co. ...... l-ltrmu. Mass., 90378 eCorp. .. ... +» Winchester, Masa,
. 1t ITT I:unon Elect, Inc., hhn Div. 3236 Allles Producu Corp ..... ‘e Dhn.la, Fia. 5, $9515 Ilnnlnll Ind. , Capacitor Div. . Moarovia, Cal.
tveteneenunenarerraens: Blem, Mass. 95238 Continental Connect Woodside, N.Y, 99707 Control witch Division, Cootrls Co.
#1180 Coonor Spring MIg. Co. ... hn rruﬂseo. Cal. 95263 Leecrant Mig. Co., lm. Ve I.nnc uhnd N.Y. i OLAMEIIEN ..o uun i nnn El Sepundao, Cal,
#1345 Miller Dial &k Nameplate Co. e El Monte, Cal. 93264 National Coil Co. . . Sheridan, Wyo. l!lN‘ Delevan Electronics Corp. . East Aurora, N, ¥.
#1410 Radio Materialsa Co. .. !. .. Chl:un. ., 95279 Viramon, Inc. .. i...e.0n Bridnport Conn, ., 99848 Wilco Corporation ....... Indlanapolis, Ind.
508 Augatine, ...... Altlsbaro, Mass. 93048 Gordos Cozp. .... . Bloomiield, N, J. IN:I BransonCorp. . ......... Whippany, N.J.
91637  Dale Electrenic 03354 - Methode Mig. Co. .... Rolllu llndw-'l, ni. 99934 Rembrandt, Ine............ Boston, Mass,
91663 Ko Corp. ... 95388 ;Mnold Engineering Co. v e Pauss JMarengo, NIL- 99942 Holfman Electronies Corp.,
' 91673 Eplphone Inc. . New York} N.¥.' 95711/ Dage'Electric Co., 3 Semleonductor Diviston ... .. K1 Monts, Cal
. 11T Gremar Mig. Co., Inc. Waketleld, Mass. 0398 Siemon Mig, Co. ... 1 . Technology -Instrumest Corp.
. . 91127 K F Development Co, . .., . . ‘Redwood City, Cal. 05087 WeckesserCo. ..... 5 ol Callforala: ....... Nuhm Park, Cal
9108 MalcoMig., Inc, . d.iainans « Chieage, I IGNT mcmnum Wut.l.n: . Sunnyvale, Cal; et
; . ! . .
. v . : Vi : ;‘ . N Ve
.t . i . } -
H [ +
+ F" \
' The to}lml.nc HpP Vndorl hn B0 tunber auu-nd Ia the I.unl tupplcmm! o the Federal Suvply Cudnolcr umh:luurl Handbook.
!
| 0P Malco Tootast Dis ... ... mmm,‘(;am oooc: Hewlett-Pactard Go.. Color . 0009Q Cooltrom, .o...ns... cens f
. © 40002 Willow Lasiher Products Corp. .. Newark, Springs Div: .. . Col.ondo Springs, Coloudo QOOWW Callfornja ZasternLab .}, .. e
L Q0CAB ETA ,...oncvvrscranes err e oocmr Rubber Eng. iDﬂtbpmnt..!hwud Cal. 000YY 3.K..Sm! 'ICD--- Los
. L 000BB  Precision Instrument Comp. Co. Van Muys, Cal. [ OCONN A "NUD MG €0y Jou. Cal.
D ]
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Figure 6-5. Mechanical Parts, Bottom View
lpcated inside folg.
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Model 1418 | . . . )
Y . ‘ . ) ) \
\ _ . SECTIONVII
. . ) - ) . . .,
' . MANUAL CHANGES AND.OPTIONS - o

7-1. INTRODUCTION. ’ Page 65, Table 62, . . :

B ' A2: Change to HP Part No. 00141-66514." .
7.2. This section contajng information required to back- Page 6-7, Table 6-2, :

date or update this manubl for a specific instrument.
Descriptions 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 a serial prefix as shown on the manual title page. -
1f the serial prefix of the instrument is not the same as the '
one on the title page, refer to Tfile 7-1 for changes neces-

: sary to backdate the manual to the instrument. When-

i ' making changes from Table 7-1, make the change with the

' highest number first. 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 fog, updating

' information. Also, if a MANUAL .CHANGES'kheet is
jmppiigd, make all indicated ERRATA corrections.

it

. Tpble 7-1. Manua! CHanges

. s
L [

Serial Prefix ~ Make Chagges

944 1,2

972— 2

r

" CHANGE 1

Page 6-7, Table 6-2, : .
" A3R1;: Change to HP Part No. 0692-2065, TQ1, R: fxd
_ comp 20 megohms 5% 2W.
Page 8-13, Figure 8-13, . ) \
A3R1: Change value to 20 megohms.

- . "e

’

Page 4-2, Paragraph 4-15,
Line 10: Change R11 to A2R42.™~
s~ Page 6-3, Table 6-2, ‘ : : )
A2: Change to HP Part No. §0141-66514.
Page 6-4, Table 6-2, ’ . .
R11: Delata. .

N

Add: A2R42, HP Part No. 0811.1746, TQ2, R: fxd '
" ww 0.36 ohm 5% 2W. t
Page 8-10, Figure 8-8, .
Add: R42 between R3 and B46." _ ...
Page 8-11, Figure 810, - n _
R11: Delete. . : B
Add: AZR42, value 0,36 chm, Ct%lne'ct from anode of
' A2CR16 to emitter of A2Q10~
Page 8-12, Figure 8-1 2, :
Add:.R42 between R3 and R486.

7-5. SPECIAL OPTIONS. -

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

7-7. ' An operating and service manual and a manual in-
sert are provided with each special option instrument. The
operating and service manual contains Information about
the standard instrument. The manual insert for the special
option describes the factory modifications required to pro-
duce the-special option instrument. Amend the operating
and service manual by changing it to include all manual
insert information {and MANUAL® CHANGES sheet in-

. formation, if applicable), When these changes are made,
the ‘operating and service manual will apply to the special
option instrument.

y

78. If you have ordered 'a special option instrument
and the manual Insert is missing, notify the nearest

Hewlett-Packard Sales/Service Office. Be sure’ to give a |
* full description of the instrument, including the complete

serial number and special option number.

L]
[

2.9. STANDARD OPTIONS. .

+

5

5

7.10. Standard options are. modifications installed on™

HP instruments at the factory and are available on re-,
quest. Contact the nearest Hewlett-Packard Sales/Service,
Office for information concerning standard options. -

P _ 74
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2-11. The following options are avallable for the Model
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Model 1418

:".‘. Tab,?"ytg_ Option 009 Replaceable Parts

,: 141B at the present time: _ &
4 . HP Part No. - Description 7
; a. QPTION 001. 230V operation‘“ set at fagtory. - e )
- A _ . 00141-66517 Remote ERASE board
. S . - [ . 12500083 Connector: BNC female
- b, OPTION 009: This option provides for a remote 1901-0040 Oiode ' “
, erase function through a BNC connector on the rear 0490-0189 Switch: relay
: panel. Complete wiring Information Is shown in Figure 0490-0191 Coil: relay
| , ~ Tlend replaceable parts are listéd in Table 7-2. | - —
L .,
x N f .
. . . . ‘
: ”‘ Co S .
i t (ReWoTE ERASE BOARD _11304) 10 STORAGE
R - ‘ T o I
"REAR D ; : (9i| | )
. PANEL .
. :,- | | ] ltoosy 7o PuLse
: . = I BOARD, AS
) I I ‘ “
2 - —_——— oo
' 4/9-8-8
Figure 7-1. Option 009 Schematic Diagram
&, ‘
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' - HEWLETT ﬁf PACKARD
| OPERATING AND SERVICE MANUAL
j e . MODIFICATIONS
‘ MODEL 141B /OPTION Y75
‘Model 141B ° /Option Y75 is a standard HP Model 141B
modified by being painted according to customer specifica-
tions. . 3 ) .
Mechanically and electrically, the Model 141B  /Option Y75
. is identical to the standard instrument. The operating and .
service manual sypplied applies directly to this special in- -
" strument. o o, o
- Encl:
141B  Mhnual
sbm/ 4-71
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OP'ERATING AND SERVICC MANUAL o ‘
J * A . . o e : o "
L ERE L MODIFICATIONS ’ ‘
) »,. - . L q-‘ -'ﬂ" i . . - e
- R e - o _ v
: L MODEL 1418 /OPTION Y76 A
' ’ . ' N " o«
Model  1418° /Option Y76  is a standard’HP Model® 1418
- 7t modifled by being pnlintud dc_curdmb Lo, customer ..pLlel—
catlons, . “"\.. e - .
Mo echanically and LlLLtLlLdll\' the Model© 141B/0ption Y76 .

" 1s identical. -ty the standard instrument: ‘The aperatify and '

- service mqnual qupplj(_d dppllvs dlru,l.ly (o this u[) weial in-
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Model 1418

. ~
8-1. INTRODUCTION.

82. This section contains’ schematics, component
location djagrams, repair, replacement, and trouble-
shooting information for-the Model 141B. All schema- -
tics are on foTd-out pages to allow reference to the text
and flgures in other sections. Schematic symbols and .
conventions are explained in Table.8-3, and Figure By
shows plug and jack connections, An over-all bloc
diagram is in Section IV,

8-3, SCHEMATICS ' )

8-4 Schematlcs are on nght hand pages that unfold
outside the right edge,of the manual. The throw clear
pages allow vtewmg the schematics while referring to
"another section, Text can be followed by unfoldmg the
appropriate throw clear page. -

85. Schematlcs are drawn primarily to show the
electronic function of an instrument. A given schematic
may .include all or part of several assemblies. Schematics
also mclude dc, voltages and waveform measurement test
points. Waveforms applicable to each schematic are
shown opposite hat schematic. DC Voltage and wave-
‘form mea tge‘ment condmons are shown ahbove the .

secKionvin
SCHEMATICS AND TROUBLESHQOTING ¥
: ’ “‘\ .

-locator,
Chassis mounted components are shown in Figures 8-3

Service

. . N
£

—

8-7. Assembly components are shown, with a grid *
near each schematic for ease of location.

through 8-6. Mechanical parts listed {n the replaceable

parts list are shown in Figures 6-1 through 6-5,

8-8. REF ERENC&DESIGNATIONS.

8.9, The unit system of reference de5|gnation used i
this manual, is in accorfance with the provisions of the
American Standard Electrical and Electronics Referenoe
Designations. Minor variations, due to design. and manu-
facturing, "'may be noted. A brlef explanation is pre-
sented here for those unfauN‘har with the designation
system, )

8-10. Each‘component is identified by a letter-number
combination. For example R1, R2, ... C1, C2;etc. This
fetter-number combination is the basu: designation for’
each ' component. Components which are separately
replaceable and are part of an assembly have, in addition
to the basic designator, a prefix designation which
identifies the assembly on which the component is
located. Companents not mounted on an assembly have
only the basic reference designation.

. [ s
811, Figure 8-1 is used as an example. The basic
reference designation {R1) appears four times, however
each R1 js ‘identified by a designation formed by

AI(SUB-ASSEMBLY)

COMPLETE INSTRUMENT | .
} . RI
l M -
A2({ASSEMBLY) ’ L

| A2 [SUB-ASSEMBLY)

)

[ ml-:--a-h

81

£
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classes of components, C, CR, Q, etc.

Service
(O ‘ .
combining component, hssembly and sub-assembly desig-

nators. Consider the ‘R1.on subassembly Al, The

complete designation of that resistor i} A2A1Rg. Now,
R1 connected .batween assembly A2 and the complete

instrument has only the designatign R1 because it is not
mounted on an assembly. Thia-§V\

8-12. OVER-ALL TROUBLESHOOTING.

813. Troubleshooting is much easier if mare than one

symptom of a trouble is evident. Observe thé instrument
arid note all indications of faulty operation. | symptoms
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 if necessary.

L \%}4 FRONT PANEL CONTROLS.. oo

815, Equ-ipment troublesare freqt:entlv' due simply to

improper front panel control -settings. Refer to the .

operating procedures in Section 1l for a- complete
explanation of each control’s function along with typical
operating instructions if in doubt, Possibly the intensity
control on the oscilloscope front panel is not turned up,
or the level control on the time base plugin is
misadlusted Use the controls as a glide to help |solate a
trouble to a specific area.

'8-16. VISUAL CHECKS.

8-17. hfter !bcalizing the trouble to a specific area of the'

Instrument, make a good visual check of that area.

Check for burned or broken componems loose wires or
circuit board connections, faulty switch contacts, or any
similar condition suggesting a source of trouble. If

everything appears normal, proceed ta the next step.

8-18. WAVEFORMS AND vo LTAG ES.

8-19 Allow thg | mstrument to warm-up for about fiftegn
minutes before making any measurements. Conditio

for measuring waveforms and dc voltages are stated
adjacent to each schematic. These conditions must be
observed to obtain the proper readings. A ¥V with an

enclosed number is shown at key locations throughout

the schematics. These are waveform.measurement points
and are referenced to the waveform photographs
adjacent to each schematic. Waveforms cag be used to
measure. gain or pin-point a defective stage. Use a probe
with a needle tip to avoid creating a shott circuit. DC
voltages are shown on the schematics near active
components such as transistors, As an gid to locating
measurement points, note a small dot etched on the

circuit_boards near the emitter of transistors, source of .

field effect transistors, ‘cathode of diodes, and positive,
lead of electrolytic capacitors. Refer to Figure 8-2
for semiconductor information. \

82

em applies to all

ST , Model 1418

: [
' . : -

8-20. FINAL CHECKS. - -~

' B-21, Read the theory of operation in Section IV to

learn how a circuit-should operate, With the aid of this

- infgrmation, it will ba easier to discover why a defective*
- circuit is Inoperatwe Fmally make resistance checks to‘-

uncover the faulty component, If it appears necessary to
calibrate the instruments réfer to Section V for the
proper procedures,

8-22. DETAILED TROUBLESHOOTING. D

§23 LOW-VOLTAGESUPPLY. /&

! : d 'ﬂ\\
8-24. TRANSISTORS. The series regulator fan'sirh_ars
are located on the fan assembly. Each is easily ‘replaced
by removing the two screws and pulling t+ -~ transistor
from its socket. All other low voltage power supply
transistors are located on the power supply board. :

8-25. DC 'voltages shown on the low voltage schematic
diagram wera measured to .ground, with Model 1402A
and 1421A plug-ins installed. Volitages may vary slightly
when other plug-ins are used. Correct voltages for points
not marked for voltage are generally cbvious by being
connected (directly or indirectly} to a supply output.
Transistor base voltage in most cases should not
measurably differ-from emitter voltage when measured

with respect to ground. Voltage drops across breakdown .

iiodes are indicated on the schematic.

-26. EXCESSIVE RIPPLE, Excessive 120 Hz ripple on
any supply can usually be traced to either. the input

filter or regulator circuit by comparing ripple voltages at

the rectitier outputs wi values given on the schematic, .
For ripple above the spep. fied value, check C1,C3, C4 or
C6. 60 Hz ripple above specified value at these points
indicates an open rectifier or low-gain amplifjer transis-
tors. Maximum ripple on supply outputs {at 115 Vac

. with maximum load on supply) is: 10 mV at +248V; 7
mV at +100V and -100V; and 2mV at -12.6V. ,

© 827. FUSES. If the +100, -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. '

8:28. The -12.6 volt supply is fused and employs a
current fimiter, A2Q10, for protection against brief
shortings of the output to ground. The supply should
function normally upon removal of the short, provided
the fuse has not blown .

8-29. ISOLATING TROUBLES. Trouble-in the +100
volt supply can be reflected 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 the -100 volt supply."The +248 voit and
'.12.6 volt supplies are referenced to this supply. A

g e
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~ fault in the :100 volt 'supﬂiy can cause malfunctfon

of elther of the other two. If the -100 volt supply v

is incorrect, proper circuit repair may el[minate’

~~trouble in the +248 volt or -12.6 vdit supply, If
the -100 volt supply is correct, proceed to the next
step.

b. The +248 volt supply is referenced to the -100 volt ;
supply. If trouble here has not been eliminated by,
checking the +100 volt supply, the trouble lies in .
this circuit and can be [dcated by making the
proper circuit and component checks as described

" in Paragraph 8-25. .

c. A trouble that appeared to be in the -12.6 volt

"~ supply h\av 1ave been eliminated by the above

procedu m ot; it will be necessary at this point
to make wuoltage and component checks

of the supply.

s,
eao HIGH-VOLTAGE supva ~.

8-31 "It one high-voltage supply output is zero but other

.outputsare normal, one of the rectifiers is likely at fault .

Normgl dc voltages are given on the high v.oltage
schematlc D

832 1f there is no high voltage output, observ lhe
waveforms at the collector of A2Q14 {blue wire).JIf an .
approximately 30 kHz, 20:wvolt peak-to- peak sing wave '
appears for short intervals, the trouble “is, projfably a
defective' component in the rectifier filter/divider, net—
works. |f po waveform appears, use Table 8-t
B 1
8-33. If the high-voltage output is incorrect and, cannot
be adjusted to the corréo(’value, use Table ‘82,

--
.

8-34. If the -2350 volt supply seems to be operating

-properly, the 6.6 kV post-accelerator-potentlal may be

checked as follows:
a. Remove the top and left side instrument cover.
b. Remove the high. voltage connector block,
" A3MP13,-Figure 6-4. - E
c. Remove high voltage connector block cover and
. rubber insulation. .
d. Check the 6.6 kV at the hlgh voltage lead p|n
connectign. . .

8-35. PULSE CIRCUIT. . o

- B-36. A good knowledge of the operating procedures and

an understanding of .the printiples of ,operation of the
instrument are her'pful when troubleshodting the pulse

_ circuit, Refer to Section 111 for operating procedures and

Section |V for. principles of operatian. Always perform
the: prehmlnary set up pr ure given in Section V, Per-
formance Check,, if the instrument is not operating

properly : . - P

»

837, All dc voltages from the Iow voltage supply are

" used in the pufse éircuit. When a malfunction occurs,

check all.vgltages.connected'to”the pulse’ circuit board.
If,all-low voltages-are 0.K., check the high voltages at
the highwoltage circuit board. These checks wili, by
elimination, isolate the trouble to one general circuit. If

! . . ' N

P

YPPILOE TR Sramny s

P

- T

I 4+

hoth supplies are 0.K,, check "the wavefnrms at test

, pomts shown on the schematic diagram Flgure 8-16.

“ 843,

8-38. Check dc voltages to isolate defective components
in a stage where an improper, or no, waveform is
present. Conditions for measurements and waveforms

Yor test points are given in Figure 8-15,

'8.39. PERIODIC MAINTENANCE., °

8-40. ELECTRICAL MAINTENANCE.

e 'Servloe 7

841. Do the electncal adjustments in Section V once:

every 6 months and ‘after repair or compopent replace-
ment. .

8-42MECHANICAL MAIP!TENANC.E.

and clean it before it becomes clogged and restricts air
flow. To clean the filter, wash it thoroughly in warm
water and detergent. Dry the filter thoroughly before

Inspect the air filte,l_';ét the rear of the instrument

installing it on the instrument: Oil the motor (one’

point), with light rmachine oil, once every 6 months.
8-44. INSTRUMENT REPAIR.

8-45. Chassissmounted components are identified in
Figures 8-3 through 8-6. Components on circuit boards
“ are identified in figures near the appllcable schematic
{also see Table 8-3). '

8.46. Figure 6-1 is an exploded view driwing of the

_instrument frame. All parts are keyed to Table 6-2 by

)

foder ey ER T e T e T e T T

reference oeéignators Other mechanical parts are identi-
fied in Figures 6-2 through &

8-47. MAJOR COMPONENT'REPAIR.
848. CRT REMOVAL AND REPLACEMENT. To
remove the CRT, nroceed as'tollows:

.1 . ) « '

WARNING

To prevent perungl_ jnjury, always wear a face
mask or goggles and gloves when handling the
CRT. Ha\ndle the CRT carefully. .

rf -
a. Remove the top and left side cover of Instrument.
b. Remove bezel and discharge post-accelerator lead
;. and CRT connection to chassis ground
“c.* Remove flexible three conduotor CRT Iead from
connector block.
d. Discdnnect the clip-on leads from the CF!T neck.
e. Loosen the clamp at the CRT socket. - '
f* Remove the socket from the CRT base; p

loose
carefully. .. °° .~ ca '
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Table 81, Troubleshooting High-Voltage Supply, ‘No_ Voltage

; Proceduré

T " Indication -

Mndlus’iun

1, Check A2013 A2L1, and the asoctated transformer primary for open circuits or shorts ﬂeplace any defectrve

components!

' 2._ Check voltage at emitter of {\2014.

Voltage is not more
negative than -2 volts.

Check A2014 and A201 5,

3. Check voltage at emitter of A2Q13.

- F . .
A 4 "

£y

k]

+ Voltage isnot .
approximately -0.6 volts

Check A2013 . |

4.  Check A2T1 and rectifier
load circuit for opens or
shorts. Then lift one lead of
A2C13, A2C14, A2C15, A2C16,

"A2C17, A2C18B, and turn instrument

on again

. R

Dsgjllations accur. L
- : T W

Osciliations-de not oceur.

| one at atime until oscillations |

" Replace capacitor leads

'stop. The capacitor that
stops oscillations is defective,

! [}
Trouble probably with
transformer A2T1.

a, Lift one lead of AZR58

-b. Replace A2R58 lead, and
B Iijft one lead of A2R56.
- ¢« B

“

c.  Replace A2R56 lead, and
compare voltages at gate
and source of A2015.

. 4

Qutpuptemains at
incprfect value.

Output drops.

Output remains at
incorrect value. -

- 4 r
Table 8-2. Troubleshooting High-Voltage Sﬂﬁbl\); Incorrect Voltage .
) . - - ’._ . - -
L Procedure ) Indi¢ation : Conclusion
.' - 1. Voltage tou'high. Output drops to zero Check A2Q15, .

A2013 or A2014 is leaky

Replace A2RSp with-a
resistor of approx. twice
the present value. '

Proceed 10 step 1.c.

v

Trouble probably in
divider network A2R61,
"A2R62, AZR63, RG,
A2R73 thru A2R81,

2 “Voltage too low.

a. Compare voltages at
gate and source of A2Q15.

-

Y

¢
L]

b. Check voltage at em)itter
of A2Q14.

¢.  Stepsaand b do not
* correét fault.

Gate voltage more
_positive.

" valts

Gate voltage more
negative.

"

I ‘ Py

Voltage approx -1 2

Voltage remains
too low. ?

3

-
L]

+A2Q15,

&
a

Trouble probably in
divider network A2R61, AZR62,

_ R6, A2R73 thru A2R81.

Check A2014 and

. 1
Replace A2R57 with a
560 ohm resistor.

- Perform troubleshooting
pracedure of Table 8-1.
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fan
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o

Mode! 1418

| i CAUTION 3 .

Use care since nJ pins can damage the trace
~ alignment coil. '
. : g
g. Place one hand on the CRT face and, with the
other hand, sltde lhe CRT forward and out of the
_instrument.
h. To replace the CRT, reverse above procedure, &
be sure that the connector blotk and neck lead
- are connected before turning power on,
i. DG the Performance Checks and the GEOMETRY
adjustment procedure giveh in Section V. :

* -

8-49. FAN REMOVAL AND REPLACEMENT. Use the
following procedure for remaving, and reverse the
procedure for replacing the cooling fan.
a. Remove the top and bottom covers of the mstru-
ment.
b. Disconnect the white-gray- and whlte-green-gray

wires from the fan terminals.
c. Remove all transistor. heat sinks from the -fan

" assembly and push them out 6f the way.
d. Remove the four fan mounting nuts on the rear
panel of the instrument.’

el Liftout thefan assembiv C. \

l »?

Ve

8-50. SERVICING CIRCUIT BOARDS.

8-51. The inétrument has plated, through circuit boards.
When servicing this type board, components can be
removed and replaced by applying a soldering iron tip to

'
o~

' §53, SEMICONDUCTOR REPLACEMENT. o

- soldering iron, And, when replacing a semiconductor,

. Service

the comporent connection on either side of the board. .
iTo Yemove a compéﬁeq} with multiole leads, such as s
‘potentiometers, move the soldering irun tip from lead to o
lead while applying moderate pressure to the component A '
to lift it .from the board. Excessive solder can be '
removed ‘by applying heat and rotating a woodert
"toothpick in the hole. Hewlett-Packard Service Note
M-20E contains additional information on the repair of
circuit boards; important considerations are as follows:
a. Do not apply excessive heat. i . %
b Apply heat to component leads and remove . -
component with a straight pull away from’ the
boar .
c. Do not force replacement c0mponent leads into .

the holes. . “ -

LS

8.52. If the' metal conductor lifts from the board, itcan . .
be cemented back with a quick-drying acetate base .
cement having good insulating properties. If the metal . T i
conductor” is broken, solder a wire to the conductor to .~ e
bridge the break. ! '

8-54. Semiconductor devices are available in a wide
variety of shapes and.sizes. This can make it confusing
to identify the leads. Examples of some of the most
common conflguratlons are shown in Figure 8-2,

8-55. When remaving a semiconductor, use a pair of long
nose pliers as a heat sink between the device and the

ensure sufficient lead length to dissipate soldering heat by
using the same length of exposed lead as used for the
original part.
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cymntﬂ symbols not listed in thlsltable. r
- *' \
t . * -Jl‘ .
. = "Fie]d effect transistor R g
(N-channel) S e,
. ‘ = Breakdown diode ) s
L e _Jl1 = Rear panel marking T
. : LN
O— - 'r“ )Front panel control = }'I‘u.nqd diode ( . .
‘.' v . . . . [ .
e R ' " = Screwd.rivex; ‘adjustment‘ - = Step recovery diode .
e . o . " a-i ' . o, . ‘
B Part of L = Circuits or components drawn '
b ' : ) __fwith dashed lines (phantom) show -

Clockwise end of vari-
ablekl‘%sistor

NC = No connection
- J} -
.= Waveform test point
" (with number)
¢ = Common electricai point
{with letter) not necessarl]y
. ground

Single pin connector .on board

Pin of a plug-in board,

_{with letter or number)

" Main signal .pat.h_

 Pripary feedback path
Seconda'ry,féedback path

Optimumimlug selected

.at factory, .average

value shown; part may
have been omitted.

Erase signal path

function only dnd are not intended .
to be complete, The circuit or
component is shown In detail on
,another schematic. -

Unless otherwise indicated:
resistance in chms
capacitance in plcofarads

* inductance’in microhenries

Y

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

[ (925) is, wht-red-grn ],

- Black 5 - Green
\ Brown’ 6 - Blue
2 - Red 7T - Violet
3 « Orange 8 - Gray
4 - Yellow _ 9 - White
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b Circuit boards have plated through

3 component holes. This permits solder-

~ling from either side of the board.
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e ' CONDITIONS FOR WAVEFORM MEASUREMENT . i
: 1, Set the PERSIST ENCE and INTENSITY controls « 2. DC voltage measurements shown on the schematic
o fully cow and the sweep time and vertical deflection diagram are measured in the STD mode of operation
LT as indicated - for each waveform. All waveforms are and referenced to chassis ground. The PERSISTENCE
e referenced to chassis ground. al’lq: |NTENS|TY controls are set fully cow.
SO . NOTE L C
"‘-‘ - ) ) ] ) . ' o 1 ’ ': .
o ' _ Voltage levels shown in the following wave- *
R ; ‘ . forms are intended for reference only and may .
. vary somqwhat with the adjustment of each
- instrument.
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- : Figure 8-15. Waveforms . e
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'CATHODE-RAY TUBE WARRANTY

" The cathode-ray tube {CRTI supplied in your Hewlett- Packard .
Oscilloscope and -replacement CRT's purchased from hp are

- warranted by the Hewlett-Packard Company against electrical
failure for a period of one year from'the date of sale. Broken
tubes and tubes with phosphor or mesh burns are not includid,
“under this warranty.. If the \CAT is broken when received, a
claim should be made with the responsible carrier. All warranty
claims with Hewlett-Packard should be processed through your

_ nearest Hewlett-Packard Sales/Service Office {tisted at rear of
instrument manual).

We would like to evaluate every defective CRT. This engi-
neering evaluation helps us to provide a'better product for
you, Please fill out the 'CRT Failure Report on the reverse
side of this sheet and return it with the defective CRT 10:

Hewlett-Packard Company
1900 Garden of the Gods Road
Colorado Sprmgs Colorado 80907

A(tentuon CRT QA

" Fo avaid damage to the tube while in shipment, please follow
the shipping instructions below; warranty credit is not allowed
on broken tubes. .

SHIPPING INSTRUCTIONS
It is preferabie that the defective CRT be returned inlthe
replacement CRT carton. If the carton or packaging rmaterial
is not available, pack the CRT accordmg to the instructions
below:

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

2. Wrap the above in heavy Kraft paper. -

3. Pack wrapped tube in a rigid container which is
at least 4 inches Iarger than the tube in each ’
dlmensnon

4. Surround the tube with at least 4 inches of packed
excelsior or similiar sho .
sure the packing is tight a
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NAME

HEWLETT E PACKARD |

_CATHODE-RAY TUBE. FAILURE REPORT

LY

DATE

COMPANY L

ADDRESS — -

*

1. ' HP instrument MODEL NO.

2. HPinstrument SERIAL NO.

3. CRTSERIAL NO.

4.  Please describe the failure and, if
" face below. ! -

possible, show the trouble on the apgropriate CRT

s

& S

5.  Warranty claimed ? - Yes No

Repair Order No.

6.  HP Sales/Service Office

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U.S. A,
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S S et
: o T SERVICE NOTE
l ; - Nome | °
; . HP MODEL 141B/T STORAGE OSCILLOSCOPES Y )
5o SN 1104A 00385 and below (141B) | ‘
"\ -$/N1047A 01300 and beloy (M41T) < | o
§ ' % . PREFERRED REPLACEMENTS C |

. - ;
t o C T
- . 1 .
) : ! ' L .
[{] .

A2Q14 should be replaced wtth a HP Part No. 1853- 0034 and A2R57 ehould be | - e
- replaced with a 330 2 resistor HP Part No, 0758-0054,. Both of these N

components should be replaced together. o S /

Changlng A2Q1§ and A2R57 will increase the gatn of the regulal:or ctrcutt and
: insure regulatton of the HV power supply during erasure, 1

o Azcnzs and A20R27 should be replaced with a HP Part No. 1901-0436 -

- This dtode has proven to be much more reltable than the prevlous type

~ Make the appropriate changes in the Operating and service manual to reflect
the preferred parts. :
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'SERVICE NOTE

Supcnedu:’

SRR | o :  None
SR - HP MODEL 141B/T STORAGE OSCILLOSCOPES‘
R 'S/N 1145A00565 and below (141B)

. - : S/N 1113A02200 and below (141T)

e : . Preferred Replacements o T "
e | o for - . : '
A2R31 A2R35, and A2R52

SR 7 A2R31 ‘should be. replaced with a 49, 9 KQ resistor HP Part No. 0757-
S 0370 and A2R35 should be replaced with a 33.2 K resistor HP Part

R I e No. 0757-0044. Both of these components shouldbe changed together. '
; . , Che.nging the values of A2R31 and A2R35 will insure proper power dis-'
S o eipation in A2R31. ___ .
SR A2R52 should be Teplaced with a 16 K2, 1watt resistor HP Part No.

0761 0075, _
Changtng A2R52 will insure prOper power dtsstpation in it,

i _ f
: R . Make the apprOpriate changes in the Operating and Service Manual 'to |
R . 1 reflect the preferred parts.
:l‘ ‘ - '
TR/mh/WO , 1/72-8
[ I . .
. - -
TR ,-'.‘._T . 7 ! " . . . R ' o -_=__§ .
BEEE e HEWLETT w PACKARD
1 _;c;". ‘l : '
Faor more information, call wur local HP Sales Offlca or East {201) 2i5- sum * Midwast (J12) 477.0400 4 Snu!h (404) 4di-b1m0
; Wnl {213) l'-'l 1182, Or, wrile: Hewlett- Fuhrd 1501 Page Mill Rosd, Palo Atto, Callfornia 94304, In Europe, 1217 Meyrin-Genavs
S -~ ' ‘
g B ‘ PRINTED IN U.3.A. P
: Lo ‘- . . . . / .
Vit o e mememrsemmis = 1 e e et - | s - - - -
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. P-1854-0234 . . |
SERVICE NOTE, -~

SUPEHSEOES:-H
. _ None
 H-P PART NUMBER '1854-0234 -
- ~ SILICON TRANSISTOR =

| . H-P MODELS 141 B/T
’ o . ot
"The preferred replacement for A5Q13 ts 1854-0834.
Change the parts list in the Operating and Sérvice'Manual
to reflect the preferred part. : .
i ' )

DS/bw/WO- ) : 7/70-08

i

i

- HEWLETTWP CKARD

For more infarmation, :cl‘l your local HP.5ales Office or East (201} 285.5500 ¢ Midwest {312} 477-0400 + South (404] 43s-4107
Waest (213) 8771282, Or, write: Hewlatt-Pachard, 1501 Paga Mill Road, Palo Alto, California 74304, In Europe, 1217 Mayrin-Ganeva

Printed ia U.B.A.
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.ﬂMANUAL CHANGES .

A o MODEL 1418 - .

A R TRPIR T A
~ .F . ' v

AT L
R

s

RS

R 2 ' T/

OSCI LLOSCO PE

" Make all changes Ilsted below as Erratp, Check the foilowmg table for your instrument serial prefrx andlor sanai number

and make listed changels) to the manual

L . e
. .

Serial Prefix or Number"" Make Changes Serial Preflx,o'r Nuqrber . Make Changes
CunA S 1348A - . | 1throughB =
R BT 13214 1,2,3,4
1218A | 123" 1503A thiough8°
1226A 1,2,3,4 ’ I E
ERRATA

Change: Every reference to (50-60 Hz) found m the manuat

to (48 to 66 Hz).
Page 1-0, Table 1-1,

.PERSISTENCE: Delete specrfrcatron for FAST wrltmg .

speed mode,’
‘Page 2.2, Paragraph 2-19, .
In the first sentence, delete these words: . requir'es
- periodic lubrjcation, and the , 4
Add the following cautionary statement after the last
¥ paragraph in Section I11:

<
®his instrument is fitted with a plexiglass CRT
safety faceplate (HP Part No, 5020-8728) for ..
operator protection. To clean the CRT face-.
plate, use a soft cloth or tissue.'Ngv€r use coarse
or abrasive tissues because these ill scratch 'the,
plexiglass r e -

CAUTION -

Page 4.1, Figure 4-1, .

' TFIACE ALIGN: Change (97} to (904) and (0) to
~ (905). Remove the ground from (805). Z AXIS -
"INPUT: Change (94} to (0} COAX.

Page 4.6, Paragraph 4-49,

t

Change: AGR25/A5R26/A5R27 to A5R26/A50R14i__

ABR26/ABCR15.
Change: 29 voits to —28 yolts.
Page 5-2, Paragraph 5-17h,. :
Change: 1 voit to 10 volts from the Voltmeter Calr
brator. -
Page 5-5/5-6; Paragraph 5-39, step u,
Change: Last line to read 7x 9 division, centered
rectangle {described by dashed lines).’

16 January 1975

. A b Latest additions to this change sheet.
T changa sheet superseds all prior change sheets for this manual. .

+

Page 5- 5/5 6. Paragraph 5-40, step g, -t

Add: the following sentence: Floodgun electrons must

illuminate the entire graticule, except-for collimation

. dimples {small shaded areas around CRT. facﬂ) -
‘Page 6-3, Table 6-2,
_DS1: Change HP Part Number to 1450-0419, Qty 1, LIGHT:

INDICATOR SELECTED NE-2H, Mfr Code 28480, Mfr

". . Part No. 14500419,

Add: F1, HP Part No, 2110-0303, Qty 1, FUSE: CARTR!DGE
2 AMP SLOW BLOW (230V OPERATION} Mfr Code
71400, Mfr Part NumberMDX-2A. r~

M 13:Change HP Part Number to 5060-8742, Mfr Part

. to 5060-8742. , ,
Page 6-4, Tab]e 6-2,
_ Delete: MP92,
P93, HP Part No. 00140-60602, Qty 1, SHIELD-
ASSY CRT, Mfr Code 28480, Mfr Patt No,00140
60602,
Add: MP84, HP Part No. 00141-61206, Oty 1, BRACKET
. ASSY:CRT, Mfr Code 28480, Mfr Part No. 00141.
61206. .
MP95: Change HP Part No to 0018001218
. MPQ7: Change HP Part ‘No. to 00140 24712 Mfr Part
No. to 00140-24712
MP115: Change HP Part: No to 10178A Mfr Part No.
- oadirea.
Add: MP124, HP Part No 00181 04101, COVER, HIGH
VOLTAGE CONNECTOR, Mfr Code 28480, Mfr Part
No, 00181-04101,
RS: Change HP Part.No, to"2100- 2962 R: VAR COMP 1.5
*MEGOHM 3096 LIN 1I2W Mfr Code 28480 Mfr Fart No.

'2100-2962.

| - §2: Change HP Part No. to 3101 1234 SWITCH SL(DE DPDT

{115Vv/230V), Mfr Code 82389, Mfr E‘art No. 11A-1242,

S4; Change Description to SWITCH:SLIDE DP&;I‘ (!NTIEXT]: ,

'

, . Sur)plementAior ‘
B 0014190910

g e S o e

Wt

j*i |

s
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Model 1418 Page 2/8

‘" Page 6-5 Tab!e 6-2
A A2C10: Change to HP Part No 0180-1819, -
"~ C:FXD ELECT 100 UF +75-10% 50VDCW,
Mir Code 56289, Mfr Part No. '
L 30D 107G050DH2.DSM.
" Page 6-7, Table 6-2,
A A2R62: Change to HP Part No, 0767-0057,
R:FXD MET FLM 930K OHM 1% 1/2W, Mfr
Code 28480, Mfr Part No, 0767-0067, -
- A3MPZ: Change HP Part No. to 0362-0265.
ASMPB A3MP10: Change HP Part No. to 0362-0227.
Page 6-8, Table 6-2, - _—
A AECS Change to HP Part No. 0140—0204 C: F 3
- MICA 47 PF.5% NPO E00VDCW, Mfr Cod
' 14655, Mfr Part No. RDM15E47045C. - :
A5R1 Change HP Part Number 10 0767-0473, R:  ~
- FXDMET.FLM 221K OHM 1% 1/8W, Mfr Part
No. 0757 0473.
Page 7-2, Paragraph 7-11a, t
Change to read: OPTION 001; 230V operation set at
. factory, use F1, 21 10-0303 as replaceable part
Page 8-2, Paragraph 8-26, . .
Third Sentence: Change 60 Hz to 120 Hz
Page 8-2, Paragraph 8-32;
First Sentence: Delete the words {blue wire).
Psge B-10, Figure 8-7,
‘Delete: (4) on J1, pin 1 and J2, pin 15,
Add: (835) and {0) COAX. on J1, pin 19.
- Add: (p35) on J2, pin 19.
Change: (94) to (0) COAX. on Jl pin 15;
PageB 10, Flgura 88, ,
Change: Component Identlfnqatlon to comply with _ -
Table 1 of this change sheet. :

'ERRATA {Cont'd)

. Table 1.
i - « . Old Ref New Ref Grid
( g . ] ' Deslg Desig Loc
i \ L + CR1 VRT » . K1
) + CR6 VA2 K2 °
“o ‘] CR7T., ., VR3" J1
“} . CR® ( VR4 3t
' CR12 VRS 12
. CR20 " VRS 15
S VR Vi )3
‘e VA2 v2 g F-3
o VR3 v3 © F-3
g o VR ve F-3
L -

Revision D

'}
Page 8-11, Figure 89, !
Change: (921) to {928B), {16) to (967). ' .
Page 8-11, Figure B-10, .
Change (918} wire from ON terminal of 51 connects
" to F1, The {946) wire then goes to §3, and the
{978) wire completes the circult to T1, terminal 1.
" Change: T1, Terminal 8 wire from {921) to (928},
_ T1, Terminal 9 wire from (916) to (967).
Deleta: {6) from wirb connecting cathodes of CR1

and CR2,
Identify: Coaxial lead to J] and J2 pin 19 as (0,

- Page 8-12, Figure 8-10,

-Change: Component Identification to complv with
Table 1 of thir change sheet.

. Page 8-13, Figure B-13,

Change; CHOPPED BLANKING wire (94) to (0)
COAX.

Change Trace Align Circuit to conform to Figure 1

" of this change sheet.

Identify: Intensity potentiometer, 1 5M as BS‘
Page 8-16/8-16, Figure 8-16,

$1C: Change switch position down.

R1: Change value to 221K;

R21: Change value to 301K.

TRACE
ALIGN
o
%igure 1. .
A
¢ {
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CHANGE 1

*

Page 6 3, {ahle 6-2, '
J3: Cherge H Part No. to 1251-2357, SOCHET:

i 3PIN MALE POWER RECEPTACL§ Mfr Code -

Page 6-4, Table 6-2 {Cont'd)
W1: Change HP Part No. to 8120-1545, CABLE
ASSY:ACPOWER CORD 7. 5~ft Mfr Part

82389, Mfr Part No, EAC-301. No. 9120 1645.
MP18: Change HP Part No. to 00141- 60204 Mfr e . Add: MP122, HP Part No. 00141 -00217, Qty 1,
Part No. 00141-60204. i PANEL: REAR, Mir Code 28480 Mfr Part No.

Page 64, Table 6-2,
$2: Change HP Part No. to 3101.1234, SWITCH
SLIDE DPDT {115V/230V) Mfr Code 82369,
" MfrPart No. 11A-1242, '

[

*
'

" 00141-00217,

A ]

Page 6-3; Table 6-2, ¥
A2; Change to HP Part No. 00141 66519, POWER
' SUPPLY BOARD ASSY, ‘Mfr Code 28480, Mfr

. PartNo, 00141 66519,

Page 6-5, Table 6-2, ) ]

" AZ2: Change to HP Part No, 0014166519, POWER

SUPPLY BOARD ASSY, MiF Code 28480, Mfr
Part No. 00141-66518.
A2C8 gpme to HP Part No, 0160- 0157, & FXD )
Y 0.0047 UF' 10% 200 VDCW, Mir Code 56289,
Mfr Part No. 192P47802- -PTS. ‘

A Add: A2C20, HP Paft No. 0160-3448, C:FXD CER
1000 PF 10% 1000VDCW, MfrCode 56289, ~
Mfr Part No, CO67B251F 102KS25-CD.

Add: A2C21, HP Part No, 0160-3443, C: FXD CER
0.1 UF +B0-20% 50VDCW, Mfr Code 72982,
#Mfr Part No. 8131-050-651-104Z. . .

A2Fl Change to HP Part No. 2110-0067, FUSE:
0.30A 250V, Mfr Code 28480, Mfr Parl No.
2110-0067, .

Page 6-5, Table 6-2,

A2R31: Change to HP Part No. 0757-0370, R:FXD
MET FLM 45.9K OHM 1.0% 1/2W, M{r Code
28480, Mfr Part No, 0757-0370.

A2R35: Change to HP Part No, 0767-0044, R:FXD
MET FLM 33.2K OHM 1% 1/2W, Mfr Code 28480,
Mfr Part No, 0757-0044,

1

* NOTE

A2R31/and A2R35 must both be in
the listed values for proper results.

Revision D

-r"‘};-,i:u‘k,:"m

- CHANGE 2

Page 6-7, Table 6-2,
A2R652: Change to HP Part No. 0761 0075, R: FXD

: MET FLM 16K OHM 1% 1/2W, Mfr Code 28480,

' Mfr Part No. 0761-0075. -

A2R63: Change to HP Part No, 2100-0096, R: VAR

, COMP1 MEGOHM 30% LIN 1/5W, Mfr Code
28480 Mfr Part No. 2100-0096.

AZR65: Change'to HP Part No. 2100-2108, R: VAR
COMP 1.6 MEGOHM 30% LIN 1/10W, Mfr Code
28480, Mfr Part No. 2100-2108.

A2R68; Change to HP Part No. 0761-0004, R: FXD
METOX 20K OHM 5% 1W, Mfr Code 28480, Mfr
Part No. 0761-0004.

. A2R69: Change to HP Part No, 0757 0839, R: FXD :

MET FLM 10K OHM 1% 1/2W, Mfr Code 28480, . .

O:‘Mfr Part No. 0757-0839. -

Add: A2R86, HP Part No, 0698 6285 R: FXD COMP
100 MEGOHM 10% 1I4W Mfr Code 28480 Mfr ‘

. Part No. QBQB 6286. ’

Page 8-10, Figure 8-8

Add: R86, GRID OC IF. Corinect one end to
junction of C19/R83/R85 and the other end to
junction of CR28/(5).

Page 8-11, Figure 8- 10,

AZCB Change value to 4700 pF.
Add: A2C20 {#000 pF) between A2CR17 cathode
and ground. ‘

'A2F1: Change value to 0.3A. N -
A2R8: Change value to 3010. )
AZR31: Change value to 48,8K.

A2R35: Change value to 33.2K. . . .

/

A2R52: Change value to 16K. -
Page 8-13, Figure 8-13,
Add: A2C21 {0.1 UF) in parallel with A2C12.
A2R63; Change value to 1.0M,
A2RB5: Change valyeto 1.5M.
A2RE9: Change walue to 10K, .
Add: AZRE8B(TDOM} in parallel with series strmg of : /
A2V2, AV3, A2V4 ‘ T
&
L] " - .
L o b
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, CHANGE 3
oy
Page 6-4, Table 6-2, )
Add: MP123, HP Part No, 5060-0548, Qty Kit:
~ CONTRAST FILTER, Mfr Code 28480, Mfr Part
No 5060-0548 ‘

- W

‘ CHANGE 4
Page g 3 Table 6-2,
Ab: Change to HP Part No. 00141 ‘66520, A: PULSE~-"
' CIRCUIT B‘OAHD ASSY, Mfr Part No 00141
_‘ .'66620. .
Page 6-4, Table 62, .
V1: Change to HP Part No, 5083 2585, Mfr Part
. ‘No. 5083-2685, -
Page’6-8, Table 6-2,
'A5: Change-to HP Part No. 00141 -66520,A: PULSE
BRI ¢ IT BOARD ASSY Mfr Part No. 00141- &
5692 T : . % ’ -.1,«*.
“Deletd: ABCS, N\ . . 5- e
Add: A5C14, HP Part No 0160-0157 Qty LC .
FXD MY 4700 PF 10% 200V, Mfr Codq 56289
Mfr Part No, 192P47202.PT5, .
3 Add: A5C15, ASC186, HP Part No, 0180-1735, Oty
2,C: FXD ELECT 0.22 UF 10% 35V, Mfr Code
- 28480, Mfr Part No. 6G180-1735.
' Add ASC17 HP Part No. 0150-0052, Qty 1, C:
FXD ("ER 0.05 UF 20% 400'VDCW, Mfr Code <
. 56289, Mfr Part No. 1233C 24Af CDH.
Add: AS5CR28, AGCR29, HP Part No. 190t 0040
, Qty 2, DIODE: SILICON 30 MA 30 WV, Mfr
.. Code 07263, Mfr Part No. FDG1088. .
Add: A5Q18,'A5019, A5020 A5Q21, A5Q22,
HP Part No. 1854-0071, Qty 6, TSTR: SLNPN
{SELECTED FROM.2N3704), Mfr Code 28480,
Mfr Part No. 1854-0071.
A5R7 Change to HP Part No. 0684 2231 FI FXD
COMP 22K OHM 10% 1/4W, Mfr Part No.CB -

.
F

Paga 8-9/6-10, Table 6-2,

‘Delete: ABR 39, A5R40 _

Add: ABRE5, HP Part No. 0684-1041 Qty 1,R: FXD
COMP 100K OHM 10% 1/4W, Mfr Code 01121
MfrPart No.CB 1041. - . -

Add: AGR66, ASR74, HP Pan No. 0684-2231, Qty 2,

R: FXD COMP 22K OHM 10% 1/4W, Mfr Code , <
01121, Mfr Part No. CB 2231, '

Add: ABR67, ABR69, ABR72, ABR75, HP Part No. -
0684-4721, Otv4 R: FXD COMP 4700 OHM 10%
1/4W, Mfr Code 01121, Mfr Part No, CB 4711, )

Add: ABR68, ABR71, HP Part 0684-6831, Qty, 2,.

R: FXD COMP 68K QHM 10% 1/4W, Mfr Code
01121, Mfr Phrt No, CB 6831.

Add: A5R70, ABR73, HP Part No. 0684. 3321 Qty 2.
Add: ASR76, HP Part No, 0683-1555, Qty 1, R: FXD
COMP 1.5 MEGOHM 5% 1/4W, Mfr Code 01121,

Mir Part No. CB 1555. .
Add: ASR77, ASR80, HP Part No. 0684 1021 Qty 2,
R: FXD COMP 1000 OHM 10% 1/4W, Mfr Code
01121, Mfr Part No, CB 1021, (
Page 8:14, Figure 8-14, . .

Replace with new Flgure 8-14 provided as part of

this change sheet, .
Page 8-15/8-16, Figure B-16, ' !

Replace with new Figure 8-16 provided as partof -

this change sheet.

2231, o _ R

CHANGES =~ - : : ' *

Page 6-8, Tahle 6-2,
" Delete; ABCR 15,
Paga 6-9/6-10, Table 6-2
Add: ASR81, HP Part No. 0683-5535, R: FXD
< COMP 66K OHMS 5% 1/4W, Mir Code 01121,
Mfr Part No. CB 5635.

'
Revision C

Schematic 3, .
ASCR15: Change symbol-to resistor, Deslgnate as
AS5RB81, 56K ohms. o

S
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- o . AGHANGEQ‘"&*:- o

“Page 6-5. Table 6-2, . .
$1: Change to HP Part No. 3101-0056, SWITCH Wi |
TOGGLE DPOT LINE POWER, Mfr Code |
o 27191, Mir Part No, 8926K316. |
W2: Change HP Part No. and Mfr Part No, to . . : I
; - 00141-61634. - ‘ l |
. +  Schematic-1, : _ - t
{ Modify the input ac power circuit according to 1l :
figure 2 of this manual changes sheet. S R Y ) (REAR .
. hd VIEW) |
' ' (54) -
; . : . 908} (SHIELD) §
. . ' { ﬂ}-——-—:
L @] L QFt  4A(15VAT) ,
‘ . LINE '
I : i
| 1
P )
‘ .
r . I
. I
- {
i
; . . ]
| * }
! -
! . )
[
Lol
[} ]
1
1 1
]
, O
I 8
i | I .
o |
(_"_. |16 i .
I ‘. )rl-d | |
. . V1 <8aVACl
’ Cerr? . . ’ l \l . ! |
) | o ¥ . —2350V —» ===~ == 40—
. : _ {1 . U
s " " ¢ 1 . - - ' -
T . ! Figure 2. Schematic Effect of Changels
/\/ \
~ Revision A ‘
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R - »  OPTIONS
B | OPTION 631

i . ThisOption replaces the standard CRT with one having
B "~ --type P31 phosphor and no internat graticule,
. L4 ] : :

... HPPartNumber

o
i
Y
- -
FEN
-
3
KN

Description

V: CRT P31 phosphor .
* -aluminized without : R N

Y

PR, B

5 - .. Internal graticule. Foi— 0 vk
. . . at ‘ia R .
/' v N
- * S
, - A
' . ,(_/ - ' R
. ~

\ .
A

£ - . (

H i ld

3. ’

i ‘

3 » .
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N ; . .
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R11 &)
Y ris
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LI v

HCR 18
. ; RS7 -3
ca _JKcriz 8

i
ETE S

CRY

Fyny

e Al e

-

4
[
REF |cmo | REF |emio]| REF |Grio| REr [erio| ner |emio| ,rer | GRiD
0€s!6 | Loc | vESIc | Lge | BESIG | Loc | oesic |roc | OESiG 3| Loc | GESiG | woc
c1 E-2| CRé gzl ¢z Eal a9 c3| Ris p-s| R3s c:4
c2 D3| CR7 B2 cr28 B4| a0 ca|l m17. 03| A 84
c3 04| CR8 ¢2| cr2s €3] on 84| Ri8 05| Rad c-4
c4 D-4| CR% os| L1 cs| o22 84| R19 E5| Ras 8-4
cs5 o4} cR10 05| Qi o] a E-1| R20 c2| R48 B-4
cs c2| ern  c2| a2 o-3| R2 E1| R21 c1l Ra? B-5
c7 86| cR12 ' C2| Q3 o4} m3 o3| R22 C5) Ras c-6
cs 02 cr1a c2| aa D-s| Ra D3| R23 B-6| R49 e-3
c10 D2| crRi4a c2| as D-5| As D3| R24 C-11 RSO E-2
cn 06| CRI5 02| Q6 os| Re D4} RA25 0-2| R51 c-3
c12 o6| crie D2| Q7 c2| A7 - D-4f R26 o-1| As52 c-3
c13 c6] cr17  o2| a8 c2| nms c3t R27 o-2| Rsa ca
\ C14 . B85] CRi1g B4| 0 02| R9, c-3| R28 g8-2| Rs54 c3
. c16 c4{ CRJ9 B4} ailo c5| R1ICA B2| R29 02! RSS 8-3
c16 c4| CR20 B4} an cs5| AR08 83| R3O 01| Rss o]
c17 B1| CR21 84| Q12 85| RI1 ~ C4l AN c2| ms7 -2
CR1 E1| €R22 B4} 13 85| R12 e2f A32 . c-4| RS8 C-3
CR2 D3| cR23, c2| 014 -+  B3{ R13 B-2| R32 c4| RS9 03
CR3 ¢2] CR24  ca| ais 83| R1sA C1| R34 c4| Rso o]
cR4 82| cAzs c3| Qie B6] R14B ¢C1| R3S c4| ARs1 cB
. CRS 82| CR26 B-2| Q17 c2| AR14C B1| RIG c4| Re2 c1
{ - Qi8 83| A5 * C5| R37 ¢8| R&4 E-1] VR2 C5 1IT-R-1
Figure 8-14, Component Identification, Pulse Circuit A5
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