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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
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/

OPEBRATING AND SERVICE MAN_l_J“AMl_.

- POLAR DISPLAY

8414A

() Jatralt




CERTIFICATION

Lewlett-Packard Company certifies that this product mer its published specifications at the time of
shipment from he factory. Hewlett-Packard further cortifies that i1s calibration meastirements are
traceable to the United States National Burean of Standards, 1o the extent allowed by the Burean’s
calthration fucility, and 1o the calthration factlities of other ternational Standards Organization
members,

WARRANTY

This Hewlett-Packard instrument produet §s warranted against defeets in material and workmonship
for n perdod of one year from dute of shipment, During the warranty period, Hewlett-Packard Com-
puny will, nt its option, either repuir or replace products which prove to be defective,

For warmnty service or repair, this product must be returned to a service fueility designated by HP,
Buyer shall prepay shipping charges to HP and HP shall pay shipping ¢harges to return the produet to
Buyer, However, Buyer shall pay all shipping charges, duties, and taxes for produets retured ta 1P
from another country,

HP warrants that §ts software and firmware designated by BP for use with an instrument will execnte
its programming instructions when properly installed on that instrument, 1P does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or errer free,

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyersupplied software or Interfacing, unauthorized modification or misuse, operation
outstde of the environmental specilications for the product, or improper site preparation or main-
tenonee,

NO OTHER WARRANTY IS EXPRESSED OR MPLIED, HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMUEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVIE REMEDIES, 1P
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSI-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY, | ' ‘

ASSISTANCE .

Product maintenance agreements and other customer assistance agreements are avalable for Howlett-
Packard producty.

For any assistance, contuct your nearest Hewletr-Packard Sales and Service Office. Addresses are
provided at the back of this manual,
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SERIAL NUMBERS

This manual applies direetly to instruments with
soptal pumbers prefixed 981 ond L14AA,

With chhngus deseribed in Seetion VII, this manuol
also appiies to instruments with sorial numbers pre-
fixed 936 and 940,

!’

I-“«:r additional Important informuion concerning
serinl pumbers, see INSTRUMENTS COVERED
BY MANUAL in Seetjon L

This manunl does not spply to sexfnl numbers pre-
fixed 933 und below,
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Figure 1.1,  Model 8414A Polar Display
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Section 1
General Information

SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION,

1-2, The Hewlett-Packnrd Model 8414A Polar Dis-
play  (Figure 1.1) i n plugdn display unit for
Hewlett-Packnrd Model 8410A and Madel B407A
Network Analyzers, U dinplays, in polar form on a
fivesd .wh CR'T, the relative phase and magnitude of
the stynnls applied to the Network Analyzer,

1-3, The CRIs interna) geaticule hos five cireulnre
mugnitude divisions and 36 rudin) ten-degree phase
divisions, Full sesle mogbitude ealibration is deters
mined by controls on the Network Anplyzer, The
internal gratieule, augmented by n set of shap-on
overlays, nllows the displny to he rend direetly in
refleetion coeffielent, impedanee oy return loss for
muximum  copvenienee i viewing and  photo-

graphing displnys, An addjtions! convenience for
photographing  displays s provided by panel-
coptrolied, internal graticule illumination ejuni-
nating the need for un ultraviolet fight source in
the eamern, A beam centering pushhutton, in con-
junetion with continuous action positioning con-
trols, permits ensy nftinl ealibration and necurney-
improving offset adjustments, Rear-panel Ianking
and  marker inputs neeept  externnlly.generated
signals for between sweep display blanking and for
frequency marking by beam brightening, 'The horl
zontnl and vertical components of the polar display
are availabhle ut separate rear-panel outputs for driv-
ing external displays such os X-Y graphie reeorders,
The polne display Is fully tennsistorized, exeept for
the CR'T, nnd is powered by the Network Annlyzer
mainframe;, Complete specifieations are given in
Talde 1.1,

Table 1+1, Specifications

magnitude calibration 20 pereent of full
seale per division, Seale faetor §s o function
of gain setting on Network Annlyzer. Muax-
fivum seale fuctor 10, minimum G,0316,
Phase s ealibroted i ten-degree Snerements
over 360-degree rahpe.

Aceurney: Frror chrele on CR'T less than 3 man
rndius,

Qutput: Two de outputs provide horlzontal and
vertical enmponents of polar quantity, For
full seale deflection output is nominally
£2.6 yolts, source impedanee less than 100
ohms, minfmum bundwidth (3 dB) 10 kHz,

Drift: CR'P, <:0.2 mm/"C; auxiliney outputs,
<tl0mV/°C.

Beam Center: Pressing BEAM CTR pushbution
shimulates zero signal input to test channel
and allows convenient beam position udjust-
ment for referepee,

CR'T: Fivedneh, 6:kV post necelerator tube
with P-2 phosphor und  internal  polar
grativule,

Runge: Nopmallzed polir coordinate  displays

Muarker Input (rese panel}t Acceptls frequency
murker output pulse from HP BG90-series or
690-series Sweep Oseillntors, »b volts peak,
Traee s hrightened for duration of marker
pilse,

Blanking Input (rear panel): Acveepts -4 volt
hlunking pulse from HP 8690-series and
GO0-serfes Sweep Oscillators to blunk ye-
trave during sweep operation,

Background Humination: Controls inte sity of
CRT bnekground lumination for photoy-
ruphy, Eliminntes peed for ultraviolet light
sonrce [p oseilloseope eamern when photo-
graphing internal graticule,

Powuert Additionnl 386 watts supplied by Net.
work Annlyzer,

Welghtt Net, 111 (4,9 kg),
Dimensions: 6 in, high, 16-9/18 in, deep, 7-9/32

in, wide (15,2 x 39, 6 x 18, 6 em), exclud-
ing front panel knobs.

1.1



Section [
General Information

1-4, ECQUIPMENT SUPPLIED,

L6, 'The Polar Display has LG chort overlnys
provided ns necessorfes, 12 Smith Claiet nnd fouy
return Joss overlnys, These bverloys nre plastic
sheels that snap onto the fuee of the CR'T, Three
different Smith Chart senle factors nre used and
four different styles of ench seale nre supplivd for
different applieations (refer Lo Figuee 3.5),

1-6, INSTRIJMENTS COVERED BY MANUAL

1-7. 'Chis Dstrament has o two-port sevial pumbaor,
The fivst four digits and the lottey comprise the
sevinl number prefix, The lost five digits Toem the
secuential sufflx that is upigue to eneh stpiment,
The eontents of this ) apply direetly to in.
struments having the same serial pember prefix(es)
g Jisled under SERIAL NUMBERS on the tthe
page,

Mude] B414A

LB An instrument manufaetured after the print-
ing of this munual may have a serind prefix Ul §s
not Jisted on the tite page, This unlisted sevinl pre-
fix indientes that the instriment is difforent, from
thase dacitmentad i this masael, The manua) for
this Isteument is suppliod with a yellow Mt
Changes supplement, that contains *chinge inform.
atlon' thut documents the diffoyenees,

L Por informaton coneorning n sorinl mmboy
profix not lsted on the tthe page or v the Man,
Changes supplement, contael your nearest | lowlott.
Paekard offjee,

1'10. OPT|0N |

1L The Option H26 modifieation to the st
wd B1A Polar Display nllows  vompuierized
control of magnitude and phase data i the B642A
serfes Automatie Network Annlyzer systoms, See
Figure 312 for urther informntion,
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SAFETY CONSIDERATIONS

GENERAL

This product and reJated docimentation must he
reviewed Tor familintization with sarfety markings
and fnstructions hefore operation, This product has
bedn designed and tested i aecordanee with inter-
Hutional standards,

|

AFETY SYMBOLS

A Instritetion manupl symbaol: the
product will be murked with this
symbol when [t s necessary for

the user to refer to the instrue-

tion wanual Grefer (o Fable of

Contents),

Indicutes hazardous voltopes,

Df
L

Indicates earth Geround ) terminal,

The WARNING sign denotes

| WARNING hosard, It ealls attention to a
procedure, practice, or the like,
whivh, i not correetly perfonmed
or adhered to, could result in
personl ipjury. Do not proceed
beyond o WARNING sign until
the Indieated conditions are fully
nnderstood and met,

E The CAUTION sign depotes o
l CAUTION E hazard, It eolls attention to an
operating procedure, proctice, or
the like, which, I not correctly
performed or adhered to, could
result In damage to or destroes
tHon of part or all of the product,
Do not proceed beyomd a CAU-
TION stgn until the indicated
conditions ure Tully understood
and met,

SAFETY EARTH GRCUND

This s a0 Sarety Clss 1 produet (provided with o
protective earthing terminal). An unintermptible
sufety earth pround must be provided from the
maln power source to the prodiset inpat wiring tep-
minals, power cord, or supplied power cord set,
Whenever 1t s Jikely that the protection has been
impatred, the produet must be made noperitive
and be secured agninst any unintended operation.

BEFORE APPLYING POWER

Verily that the praduct is configored to mateh the
aeallable mpin power source per the input power
configuration Instractions provided [ this minund,

I this product 15 to be energized vin an sutotrins-
Jarmer make sure the common terminal 5 con-
pected to the peuwtral Grroamded skbe of malny

supply).

SERVICING

ANy servicing gdfustiment, mainrenanse,
nr repair of this prodiet st be pors
Sormed ondy by qualified personnel,

Adjusenents deserihed i this mamial
may he perfarmed with pawer sepplivd
to the product while profective covers
are removed, Erergy available ar many
points may, I contacted, result in per-
sonal Difury.

Cupaciis insice this product may seill
he charged even when diseaomeeted riom
frs power sanree
I

Tor avoid a fire hazard, only fiseys with
the regnlred cirrent rating and of the
specified tepe Omrmal Mow, thie delay,
eie ) are 1o he wsed for replicenien).

1-3/1-4




Model 8414A

| Bection 1L
Instalintjon

SECTION i
INSTALLATION

2:1, INITIAL INSPECTION,

2:2, Inspeet the nstrument for shipping damage
ns soon b5 b s unpneked, Cheels for broken knobs
und connectorsy inspeet enbipel apd panel suyfices
for denls and seratehes, Cheek eleetrienl perform-
ance using procedures fn Seetion 1V, 1T the nstrus
ment |5 domaged in any way, or fulls to opernte
propexly, notily the earrler nnd your nearest
Hewlett-Packurd Sales and Sepvice Offjee, In the
event of mechanienl damage, the packing me texinl
and enxton should be held for earvjer's inspeetion,
For assistunce of uny kind, including instruments
under warennty, contaet the penrost  IHewlett-
Packnrd Snles Offfee,

2.3, REPACIKAGING FOR SHIPMENT,

I
2.4," Using Original Packaging.

2:5, The same type containers and materinls used
in. fnctory packoging cab he obtained through nny
Hewlett-Packard office,.

2.6, 1€ the Model BAL4A §5 hefng returned to
Hewlett-Packard for serviving, attneh a tag indj-
cating the type of service required, return nddress,
model number and o)l sexinl number, Also, minrk
the container FRAGILE to nssure eareful handling,

2-7. In ony correspondence refor Lo the fnstru-

ment by model number and ful' sexinl number,
i

2.8, Using Other Packaging.

2.8, 'The following geperal jastractions should be

used when repackaging vith commerclally-nvnilable

muterinls:

no Wrap Lhe BA14A in heavy papur or plnstin,
(11 shipping to n Hewlett-Paclavd serivee office oy
center, nttneh n tag fndieating the type of service
required, the return nddress, model number nnd
full serinl numbe,} !

! |
b, Use a strony shipping container, A doubje
will earton mnde of 360 pound test materinl s
ndequite, :

¢, Use cnough  shoeleabsorhing  mbteri)
(three to four inch layer) around all sides of the
instrument to provide firm cushion and prevent
movement instde the cantainey, Proteet the contro)
punel with eardhonrd, 1

' )

d.  Scil the shipping container seeuroly, and

murk Jt FRAGILE to ussure vareful handling,

¥
¢, In any corresponderde refer Lo the instru-
ment by model namber wyd full serinl number,
) I

210, PREPARATION FOR USE, :
211, hstallation, .

. i) . !
2:12, Instructions fov Instaliing the PolpriDisplny
in the Network Analy e mpinframe are fn the Nel-
work Anulyzur Operating and Scrvice manual,
|

2-13, Powar Requirmnbms.
2:14 ., The Polar Displuy obtains power from the

Network ' Analyzer papinframg through the rear
conngetar, When it is properly installed,

21
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Section 111
Operation

SECTION il
OPEFATION

37, INTHODUCTION,

8.2, Simals frond the Network Analyzer contain-
iy phuse and mmplitude Information are fed Lo the
84144 throvgh n renr-panel connector, These
slgnals, are resolved into verticenl and horizantal
deflection signals and applied to the CRT, where
they are displuyed in polar form, Signals from the
horlzontal and vertical amplifiers ure avalloble at
renr-pane) output connectors for use with an exter-
nal X-Y recorder or osellloscope, Controls on the
front panel provide centerng, focus and intensity
adjustments for Jie CRT display.

;- CAUTION

MECHANICAL SHOCK, Do not bump or jor
the Polar Display as misalignment of the CRRY:
gun mpy resull, .

MAGNETIC 1iELDS. Do not place the Polar
Display near o swewp generstor containing n
BWO which has un unshinided mngnoet or the
CRT will be permanently magnetized, enusing
poor fueus, Sepurate the BALIA from any
magpetie souree by at lenst two feet,

3.3, PANEL FEATURES,

3.4, Front and rear panel cobirols, connectors
and ndieators are deseribed in Figore 3-1, In this
figure the numbers on the ilustrations mateh the
deseription humbers,

3-6. MEASUREMENT PROCEDURES,

3.6, Genern) mensurement j rocedures are given in
Figures 3-9 and 3-10, Measurement procedures
using n speeifie transducer are given in the Operat-
jng and Service Manunt or Operating Note for the
partieular trapsdueer,

3.7, OPERATING INFORMATION,

3.8, Polar Display of Reflection Coefficient and
Phase Angle,

3.9, If the device under test bhas an iimpedanee of
| BO ohms at o)l frequencies in the range being

|

swept, the displny of its complex reflection coef[i-
efent Is n dot ab the center of the graticule, If the
device does not have an impedancee of 50 ohms at
all frequencies the display of complex reflection
eaefficient [s an frregular pattern which represents
at each point:

o A speelfie frequeney,
I, A reflection coefficlent magnitude, nnd

e, b omse angle = The mgle hetween the nel-
dent yoltage und reflected voltage ot the plane of
imeasurement,

The magnitude of the reflection coefficient. of the
device upder test may be rend on the coneentrie
eireles, using the seale refleetion coellicient I° -
0.2/division, with zero at the center and 1,0 nt the
ouler elrele, The paase angle mny be vead direetly
in degrees by drawing n radial Jine through the
paint on the display that represmts the frequeney
of interest and rending the angle off the outside
ring of the graticule,

3-10, High Rosolution Display of Reflection Co-
afficient Measuremants.

3-11, A device under test which §s close Lo 5O-
ohms impedunee produces a spot in the center of
the CRT, This center seetfon of the CR'T may he
expanded to give high resolution so that slight mis-
mateh may be observed, To obtain higher resolu-
tion, ndd ndditionnl pain to the test channel by
setting the Network Annlyzer test chahnel guin’
controls to o higher valte, For instance, ndding 14
dB pives full senle calibetion of 0.2 and adding 20
dB gives full seale calibration of 0.1, Sinee inftjally
the system was calibrated for n refleetjon eowffi-
efent of 1,0, determine the ehange in test channel
pain' required to expand the fall seale ealibrution
to r desired reflectjon coefficient by

20 log1o| |

(which is equivalent to the Return Loss of the de
sfred full seale reflection voefficjent calibration),

Lpiaplay refepenee for BAGTA,
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Operation
FRONT AND REAR PANEII. FEATURES
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B,

G,

BEAM CTR, Simulates zero test channel
signal ko that bewm ean be moved to nrefer-
epee position, !

HORIZ POS, Moves trace horizontally,

VERT POS. Maves trace vertically,

TEST IN, Included on H2G-8414A, Toest
channel amplitude signal fnput. Connbect to
Network Analyzer moinframe TEST CHAN
QUT with conxinl cable such ns HP 11086A
(refer 1o puaragraph 3-37),

BLANKING, Input for  betweensweep
Dlanking pulse from HIE 8G90 and 690 serjes
Sweep Oscillators, -1 to 10 volts blanks the
CR'T displuy, Input impedanee: >20% ohms,

MARKERS, Input for frequency marker
pulses from HP BGY0 nnd 690 sories Sweep
Oscillutors, +1 to -10 volts Intensifies CRT
dispiay, Input impedance; >20k ohms,

bundwidth, Output is not nffected by the
HORIZ POS cantrol, {?

8, VERTICAL, For driving X-Y graphie re-
corders, Direet-coupled sighnl propartonal
to the verticnl deflection signal, £2,6V, 100
ohms source impedunee, 10 kHz bandwidth,
Output is not affected by the VER'T POS
cantrol,

0, Conneetor, Makes all boenssiry conneetions
with the Network Anatyzer mainframe,

10, FOCUS, Controls sharphess of trace,

11, INTENSITY, Controls brightness of trnee,

12, ILLUM, For photography, Brightens sereen
for contrust with the graticule, Eliminates
the need for an ultraviolel Hight in the oseil-

Joscope camern,

11, Graticule, Radinl lines divide phase seale
into ten degree parts, Cireles divide ampli-

7, HORIZONTAL, For driving X-Y graphic tude seale into fiv: Jinemr parts, Graticule
recordeys, Dircet-coupled  signal  propor- center s amplitude zero, Amplitude seale
thonil to the horlzontal deflection signnl, calfbration depends upon setting of the Neot-
£2,6Y, 100 ohms source mpedance, 10 kHz work Anualyzer controls,

Ffgure 3-1, Model B414A Front and Rear Panel Features
3.2
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3.12, Polar Display of Return Laoss,

3.1, With the Network Annlyzer test channel
gain' set Lo the ealibyation value, giving un indica.
tion of 1' = 1.0 ) seale, a Return Loss overlay,
sueh ns the one shown B Figure 32 miy be used
on the CRT Lo convert raflection coelliejent mag-
nitude to return loss, e Rewurn, Loss overlny hos
concentrie eireles enlbrubed i & with zero at the
outer eirele, LdB inerements to 10 dB3, snd an
fnner cirele yepresenting 20 AB, For return loss
measurements of greater than 10 dB, resolution
ean he improved by chungingg the full seale endibrne
ton, To obtain higher resolution, ndd additionn)
pain to the test channel by setting the Nebwork
Analyzer Lest channel gain' controls to a higher
vilue, ‘Mhe outer or 0 dB eirele will than equal the
ehange in test chinnel gain®, The total returh loss
s the sum of the change fn test channel gain® plus
the value indieated on the return loss overlay, Foy
example, {f the inilial display indicated n return
loss greater than 10 d3 and n 12 dB inerense Iy
Network Analyzer test channel gain' moved the
display indleation to mid-point hetween the 0 und
1 dB praticule civedes, the total retupn loss woukl
be 12 dB piues 0.5 dB or 12,6 dB,

314, Foup returndoss overlnys are furnished with
the Polar Display, two for viewing and two with
parallnx eorrection for photogeaphing, There s n
elewy overluy nnd an opique overlay for viewing, o

L AT
et e pa""‘

6 78910 w -gma}r?g Ay

f
1
¢ I

YU S1)

(kM

Figure 3-2, Return Loss Overlay

Seetion 11}
Operation

oy pid nn oprque overlay for photogenphing.
The opugue overlnys mask the nternal praticule 5o
anly the ovarlny lines are visible,

3.16, Polar Display of Tronsmission
Maasuramants,

A6, A polar displsy of tanmmission measure
ments i dI3 or i teansmission voeffivient (7} and
phase angle enn be obtained using the test setup
and proeeduyes i Figure 3-10, During ealibration
the displuy’s outer ving s ealibrated Tor o gnin of
one (0 dB3) or 7 = 1, Phase angle for all transmission
menstrements may be vend diveetly in degrees by
drawing n radinl Jine throwgh the point oy Lhe dis
pay thut represents the frequency of interest and
rending the angle off the outside ring of the grat)-
cule,

317, Transmission Measurements of Attenuation
or Gain In Tronsmission Coofflcient {r), 17 the unit
undes Lest §5 0 passive deviee, producing attenu-
ation of the test signal, the trunsmission coellicient
magnitude ean be determined in the same nunner
as refleetion covflicients Lo, the magnitude of the
transmission coelfielhit may be rend on the con.
conteie eireles, using the seale 1 = G.2/division, with
zovo ot the venter and 1,0 nt the outer cirele, For
high alienuation measurements, resolution ean b
improved by changing the full seale enlibration, ‘l'o
obtain higher resolution, ndd additional gain to the
test ehannel by setting the Network Analyzer Lest
channe) gain' controls to n higher value, Fop
instanee, ndding 14 dB gives full senle ealibyntjon
of 0,2 and adding 20 dB gives Ml seale ealibyation
of 0.1, IT the deviee under test §s nn netive deviee,
producing pain of the test signal, the full seale
endibration must be inerensed by sewdny the Net-
work Analyzer test channel gain’ controls to n
Jower vidue, For instance, removing 6 o3 gives full
seale ealibration of two, removing L4 dB gives full
senle ealibeation of five, and removing 20 dB glves
full senle valibration ol ten,

3-18. Tronsmission Measuremunts of Attenustion
or Gain in dB, During cullbration the displny’s
outer ring is calibrated for ¢ dB, The attenuntjon
or gain of the deviee under test may be determined
hy noting the Network Anmplyzer's test channel
patn' setting and changing the test channel gin!
to return the display to the outer cirele, ‘The diffep-
once i test channel gain' settings is the magnitude
of the attenuation or gain,

Y0 lsplay reference for BAUTA
3-3



Section I
Operation

.18, Another way Lo determine nllepuation or
pain 15 Lo istal) u Return Loss overlny on the CRT,
The Retupn Loss overlay hns coneentrie efreles in
LB fnerements to 10 di, For attenuntion of 10
dB or Jess, attenuation ean be read divectly from
the overlay, Fop attenuation of greater tinn 10 dB,
or for gain renswrements, use p combination of
chunge I Notwark Annlyzer test channel gain and
the Return Loss overlay, For exumple, §f the initinl
display indicnted an attenuntion greater than 10 d3
and w12 dB ncrense in Network Anulyzer test
ehunnel guin’ moved the displny indieation to mid-
poink hetween the 0 and 1 dB grenticnle cireles, the
totn) atlepuntion would he 12 dB3 plus 0.6 dB or
12,6 dli,

3.20, Scrtaring Paromaters Mensurament,

221, Muonsurement of senttering oy s-purameters bs
possible using the Polar Display, With Lwo swepl
bests For transmission and two for reflection, &
complete sel of spurmmeters for any Lwo-port
deyiee muy he derived, 'The four pammeters thiat
must be obtained nre;

n 8it, Input refleetion coeffiefent with the
output port teyminated by a matehed lod,

b, 892, ontput reflection coefficient with
the fnput terminated by n matehed lond,

¢, 891, forwnrd  tennsmission  eoelficient
with the output port terminated i aomntehed load,
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Figore 3-0, Typieal Smith Chuet Display of
: " Normalized Impedance
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Madel B414A

d, 8§12, reverse ansmission coefficient with
the aput port terminated in w matehed Jond,

Phe faput refieetion coelflelent (811) und the out.
put reflection coefficient (521g) miy he obtained
using the procedure und setup fn Figure 38, The
tansmission coelfieients (821 and B12) mny he
ohlnined using the procedure outlined in Figure
310, Parageaph 3-17 deserihes how Lo read atten.
untion ar gain in tssmisston coefTleient,

.22, Polar Display of Normalized Impedance and
Admittance,

223, With the Network Anplyzer Lest channel
pin’ set to the calibrated value, piving wn indien-
tow of I = 1,0 full seale, n Smith Churt overlny
may he used on the CR to canvert the refleetion
coofficient and phuse angle diveetly to impedance
or ndmittanee, The stapdard Smith Chart overlny
contains o hovizontal line through the center repre-
senting  the resistanee component of the load
impedanee, "The center of the resistanee line s 1,0
cortesponding to the normalized 60-ohin point,
Cireles pussing through the hovizontnl resistanee
line nre constant resistanee lines, Numbers along
the outer eirele of the Smith Charl represent the
renetive component of the impedinee, Induetive
renctanee fs rend in the upper half of the geaph and
capieftive renctanee fs read in the lower half of the
peaph, Lines of constant renctanee originate from o
point nt the venter right edge of the gaph and
extend to points along the outer cirele, Figure §-3
shows n spot on the graph representing n normal-
fzed impedanee 7y = 0.0 5§04, The real part (0.6)
is found hy following the resistance elrele up Lo the
horizontal line through the vepter of the Smith
Chirt overlay, The renl purt b read from the resist-
myee senle where the resistanee cirele erosses the
horizontal line, ‘The imaginary part (§0.4) Is found
by following the reaetance dircle to the outer edge
of the Smith Chart overlay, To detennine Lhe
aetunl impedance multiply eaeh part of the normal-
jzed impedanee by Zo (50 obms), In this case the
netun) impedance js (60 x 0,0) + (60 x 0.4) or 30
20 ohms, To obtain the corresponding sdmilbanee
value for a given fmpedunee yolue, denw an admit-
tance cirele as shown in Figure 3.1, using the 1,0
point on the resistance line for the vepter, and the
impedanee point as the eirele radius, Draw a dism-
efer Jine from the Bmpedance point, through the
1,0 resistance point (eenter) to the opposite side of
the admittance cirele, The admittance point is
whore the diameter line intepseels the admittance
virele opposite the Impedance point, The normal-

IDieplay reference for BAOTA
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Figure 3-4, Bmith Chart Plot of Admittance Point

jzed admittanee may bhe vead divectly from the
graph, In Figure 34 the normalized admittance

value is 1,15 +j0.77,

3-24, Alternate Smith Chart Ovorlays,

3-26, Twelve different Smith Chart overluy graphs
sre furnished with the Polar Display, There nre
three graph styles in the Smith Chart overlays; n
standord graph, an expunded graph and a com-
pressed graph (refer to Figure 3:6), ‘There wre four
averlays For tach of the graph styles, two for view-
ing and two with parallax correetion for photo-
graphing. There 5 o clear overlny and an opaque
overlay for viewing, o clenr und un opaque overlay
for photographing, The opaque ovexlnys mask the
internal geaticule so only the overluy lines nre vis

fble,

3-26. Stondard Smith Chert Qverlay, When o
standard ‘Smith Churt overlay Is installed on the
face of the CRT, the standard ealibration of the
Polar Display provides the correct sealing faetor for
the Smith Chart, Sealing factors for the expuanded
and compressed chart overlays sre computed from
the stondard calibration of the Polar Display,
Adjustment of the test chanpel gain for the
expanded and compressed graphs {5 explained in

the following puragraphs,

Seetfon 11
Operation

327, Expandad Smith Chart Overloy, The ex-
panded Smith Chart enlurges the eenter of the
standard Smith Chart to Tull seale so thal the
reglon vlose to 60 olms ean be uanlyzed in detail,
When the expanded Smith Chart §s installed on the
CRT, the gain of the Network Anlyzer Lest chan-
nel amplifier must be inereased by L dB to mateh
the seale of the overlay, This (s sccomplished by
fivst noting the calibration setting of the test chun-
nel gain' conwrols on the Network Analyzer for the
standard Smith Chart, 'This enlibration value 5
added to 14 dB and Lhe total value s set al the Lest
channel gain' controls,

3.28, Compressed Smith Chart Ovarlay, The
compressed Smith Chnrt overlay provides n display
i the negative-ren) impedance reglon, When the
compressed Smith Chart overlny s installed on the
CRT, the gain of the Network Analyzer test
channel pmpliffer must be decrensed by 10 dB to
mateh the seale of the overlay, This is necomp-
Hshed by first noting the ealthrotion setting of the
Lest chinel gain' controls on the Network Ana-
lyzer for the standard Smith Chaet, "Ten dB is then
subteneted  from  this calibrstion value and the
resultent number §s set at the test channel gain
controls! ,

3.28, Marking Frequency on the Display,

3.30, A year-punel marker INPUT connector ao
cepls de frequency-marker pulses from the Swee J
Oselllutor, Murkers appenr on the trace ns bright.
spots, ‘This allows measurements o be made nt
specifie frequencies on o broadband display,

3-31, Display Blanking,

332, Blanking pulses from HP 680 and 306850
serles Sweep Oscillators may be applied to a renr-
panel blanking input connector blanking the CR'T
during sweeper retraee, A blanking signal is nlso
obtained from the B4 L0A Network Analyzer main-
Irame, The B4A10A Network Annlyzer automati-
cally produces n blanking signnl whenever it is nol
tuned to fts input signals, This blanking sighal is
fed internally to the B8414A, The B407A main-
:‘mme does not produce this second form of blank-
ng.

3.33. Increased Accuracy for Raflection Measure-
ments by Minimizing Directivity Ervors,

3-34, Directivity errors become significant in the
mensurement of small refleetion coefficients, bhut
the error can he calibrated out at single frequen-

1 hplay referenee fur B40TA
: 3-b




Bection I Model 8414 A

Operation
CLEAR OVERLAYS OPAQUE OVERLAYS
Internal  graticule lines ore

{{MT';I mt:cmc lines will show masked so only 'ne overlny lines ‘

Wrotigh overiay. me visible,
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There is a photographic overlay similor to each overlay ubove, The photo-
graphie overlays correct for parallax,

Figure 3-6, CRT Overlays
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REFLECT(ON

e COEFFICIENT

& VECTOR OF DEVICK
’ UNDER TEST

4 IOR 5LIDING LOAD)
. IRECTIVAYY .

« VECTOR -

ORIGIN -~

Figure 3-6, Mensured Reflection Coefficient

e, The mepsured refleetion §s the veelor sum of
the directivity vectoy plus the reflection caefficlent
of the deviee under test, or u sliding load (see Fig-
ure 8-6), 'Fhe error ean be ealibmted out with o
sliding toad, Figure 3-7 deplets the sliding load in
one pasition ab a single frequency, As the sliding

" lond {5 moved, the mognitude of its reflection coel-

ficient rewains constant but the phose of the coef
fivient changes, As the Joad is moved its reflection
coefficient indjention rotates fn n eirele of constant
magnitude nhout the directivily veetor, "Fhe venter
nf this circle §s the tp of the dircetivity vector,
When the magnitude of the direetivity veetor s
zero, the Joeus eirefe s centered nhoul the origin us
shown in Figure 3-8, Whep the location of the ven-

ter of the cirele is known, the divectivity yeetor ean.

be subtracted from the mensured reflection, The

& LOCUS

ORIGIN —

Figure 3-7. Locus of Measured Reflection when
Load is Moved

o Ll Ty

Section 11
Operation

rosultant §s the veflection voeffiejent of the device
under Logt,

3.86, 'Ihe veetor subtraction ean he parformed
diveetly with the horlzontal and vertienl controls
on the B414A Polar Display, Inerease the Network
Anulyzer tost channel gain' so Tull seale peflection
on the polar display s suitable for the cumponent
you wish Lo measure, Attach n sliding load such ns
the BP D0BA in plce of the deviee under tesl,
Shide the Jond nnd ndjust the horizontal and verti-
val controls unti) the eircle rotates about the center
of the CIUT. The effect of directivity Is now ean-
colled for this freguency nnd this test channel
pain' on the Network Analyzer, Remove the siid-
“ag lond und conneet the device under test, The
B414A displuy 5 now the reflection coeffielent of
the device upder test,

3-36, H26-8414A POLAR DISPLAY,

337, The 126 modifiention to the standmd
B414A Polar Displny controls the display of magni-
tude and phuse datn in the Hewlett-Packard 8542
serles Automntie Network Analyzer systems. The
H26-B414A contains eireuits to aehieve compati-
bility with the nutomatie system, 'The H26-8114A
is also compatible with the standard Network Ana-
lyzer exeepl for the test channel amplitude signl,
For the standard Networlk Analyzer and 8414A the
test channel nmplitude signal §s fed to the 84144
through n 24-contuct renr-panel connector, For the
H26-B414A the test channel nmplitude signal input
s through a reur-panel INC connector (TEST IN),
To use the H26-8414A In o standard Network
Analyzer muinframe connect the Network Ann-
lyzer reur-panel test output to the H2G-BAL4A
TEST IN, See Figure 3-12 on poage 3-12,

EDisplay referepee for BAOTA
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REFLECTION COEFFICIENT MEASUREMENT

CAUTION

MECHANICAL SIIOCK. Do not bhump or fur the Polur Display ns misalign-
ment of the CR'Y gun may result,

. MAGNETIC FIELDS, Do not place the Polar Display near i sweep genern-
. tor contuining n BWO which has an unshiclded mognet or the CR'T will he
‘ peymanently mugnetized, eausing poor focus, Separate the 84 14A from any
muagnetie souree by nt least two feel,

SWEEP OSCILLATOR

!'H'}IJH"II |

N

DEVICE UNDER
1657

]

NETWORK ANALYZLR

BALAA

TEST

REFERENCE

|

gt
.

REFLECTOMEIER

-1
LINE
STRETCHER

I
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00O

Figure 3-9, Reflection Coefficient Measurement (Sheet 1 of 2)
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Model BA14A Seetion 1L
Qperation
REFLECTION COEFFICIENT MEASUREMENT
CALIBRATION Streteher to eollapse the trace to ndot or
sinlfust cluster,
1.  Conneet equipment ns shown in setup,
6, Adjust the Network Analyzer phise vernler,
2, Conneet n conxinl short such os the HP test. chnonel gain’  and smplitude vernfer
11BGHA Lo the refleetometer unknown contrals Lo plaee the dot or cluster for n
porl. referenee Indication of 1" = 1 L180” (see
Figure 3-11, Display B).
3. Phase lock the Network Annlyzer over the
desired frequency bind, MEASUREMENT
4. Push and hold the 8414A BEAM CT'R push- 1, Remove the conxinl short and connheet the
" button and adjust HORIZA POS and VERT device upder test Lo the peflectometer/un-
POS controls to place the dot in che cenley known port,
of the graticule, To bring the dot cnto the
display rolate cuch positioning stontrol 2, Rend the refloction coefficient, magnitude
nhout five turns counterclockwise or until n and phase (or impedanee using n Smith
slight Incrense i reslstanee to movement s Chart overlay) from the djsplay.
encountered, Then turh ench vontrol ahoul f
two ond onehnlf s clockwise, NOTE |
NOT: For swal} reflection eoefficients the
BALIA resolution con be improved by
. _ . incrensing the Networl, Analyzer test -
513? il:‘:::: bigilmlt??u':‘[l-‘l(‘)'t‘(::g::;l;l\‘t channel gatn', For example, inerens
Ay BL, TR 2SI ing the test channel gain® by 20 dl
switeh, may be by the TEST position, chinges the Ml seale ealibration from
Refer to K igure‘&).-l {lust f”ldm,lt) for 1,0 to 0,1 nt the outer ejrele (see pam.
loeution of 81 and set 51 to graph 3-10), For increased nvcupacy
NORMAL. by minimizing directivity errors, see
B, Obtain equal reference and test chanpel paragraph -3,

electrienl Jengths by osdjusting the  Line

Yingtay peferenee for BADTA,

Figure 3.8, Reflection Coefficient Measurement {Sheet 2 of 2)
f
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Model B414A

Opcration
TRANSMISSION MEASUREMENT
CAUTION
MECIHANICAL SHOCK. Do not hump or ]nr'tlm Palnr Display ns misaliun-
ment of the CR'P gun mny result,
MAGNETIC FIELDS. Do not pluce the Polar Display near n sweep genern-
tor containing n BWO which has an unshielded magnet or the CRT will be
permanently magnetized, ecausing poor focas, Beparate the B414A from any
mugnetie sourve by at least, two feet,
SWELP USCILLATOR - DEVICE UHDER NETAORK ANALYZER  BAIAA
aur B O) c
) rrrer o R REFERENCL } If c
fon e m I Jasasna D “h.[{— l - \_ 7 e
: SIRETCHER
S P !
CALIBRATION 4,  Obtaln equal refereree upd Lest ehnnpel
' eleetrient lengths by adjusting the Line
1 Conneet equipment s shiown in selup with- Streteher to eollapse the troee to ndot or
out the deviee nder Lest, smnkest elnster,
2, Phuase lock the Num:m'lc Annlyzer ovey the
: destred frequency band, _ 5.  Adjust the Network Analyzer phase vernier,
3. Push and hold the B414A BEAM CTR push- test channel gain and amplitude vernler

+ buttoir and adjust HORIZ POS and VERT

POS controlt: to place the dot in the center
uf the, Polar Displny, To being the dot onto
the displny rotate vnch positioning control
about five turns counterclockwise or until n

slight " increase in resistoner Lo movement §s -

eneountered, Then tuen each vontrol nhoudt
Ewd una one-half turms clockwise,

: NOTE )
1f an fnput signal does not defleet the

CRT beam, 51, the TEST-NORMAL

switeh, may be in the TEST position,

Refer to Figyve 8-24 (st foldoul) for

logation of S1 and sel S1 to

NORMAL, '

vontrals to place the dot or cluster for o
reference indjention of r = 1 £0°,

MEASUREMENT

Insert the device under tost,

Note the Network Anulyzer test channel
gain ' settbyg, Fhis is the calibrated gain
setting, Adjust the test channel gain con-
trols' to Jeeate the CRT display on the
outside ring, The difference in test ehannel
gain® settings s the mognitude of the trans-
mission gatn o loss of the devies under test,

i
LD isplay 1 derence for BAOTA,

3-10

Figure 3-10, Transmission Me-
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Model BAL4A

Beetion IIL
Operation

Centered with HORIZ POS and VER'T POS Controls,

isplay B, Swept Polar Display Correctly Calibrated for I* = 1,0 £+180° (Refleetometer
Shorted at UNKNOWN port),

i

Display A. Polnr Display with BEAM CTR Pushbutton Depressed, Showing Beam Correetly

Figure 3-11, Typieal Polar Displays During Initial Calibration Adjustment
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n

h,

t

DC OFFSET
Pt

e i
AREEE—

DC OFFSET
P

The 1126 modifieation to the standand B4 14A Polar Display allows computerized eontrol of magnitide and
phase dats in the BHA2A serjes Automntie Network Analyzer systems, The JE2GR4LIA contains additiong)
elrealits a5 follows W aehieve ecompatibllity with the nutomptie system,

Autamatie henm eenterings programmable vin B4 1918
Manunl offsel pdjusts fuz zerolnyg vertiealfhorizontol outpuls
Coarected or repbtime date diaptay control; programmnble via 84100,

W,
b
[\

The automatie hewm cepteriny clrenit permits the display spot to be contered on the sereen by nulling
the test channel signal under progrun eantral, A +Hwoll control signal from tie B4 180 activates the
auto heam clreult, producing the same result as depresston of the manual beam cenler switeh on the
front panel, Refer to the bloek dingram

The de affser sdfustments allow zepolng af the yertical ond harbzontsl uffer smplifer outputs when in
the beam eentering mode, Manusl adjustiment of vertieal and horizontal potentjomelen reduees the
autput waltnges at the wor paned BNC connectors o zero when o ot test chanpel input or lwam
center shgnnl s applivd, Vhe front panel vertleal and horizonm) position copteals can theh he used (o
center the heam spol as desied,

The eorneeled/renbtime display cireuit contalns o refay switel netupted by o groundslevel contral signal
from the 5108, With the oy seb In the manusk position, vertieal mid horizental duatn anipits pre
displayed on the sereen i reed tine, With the relay sel to the suto position, vertical and horizantal data
nutputs are routed through the 84198 to the eomputer and retured ns copreeted data for display,
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Performance Tests

SECTION IV
'PERFORMANCE TESTS

4-1, INTRODUCTION

42, This section provides instruetions for per-
formanee Lesting the BALLA, 1f the serial prefix of
your instrument is different from that listed on the
Litle page of this manual, there are differenees he-
tween your ihstrument and the nstrument des
serihed In this muapual, See Parageaphs 17 und 1.8,

d-3, Figare 4-1 i the eguipment setup for all
porformance tests, The procedures in Paragraphs
4-8 through 4-10 cheek the B414A perfonmnnee
for incoming fnspection and perfodie evaluation,
The tests ean be performued without aeeess to the
nstrument interior, 'Uhe spectfications in Table 1.]
are the performance standards, Before starting the

purformmnee tests, allow 30 minutes warme-up thne
for the B4 LEA and Network Analyzer,

A4, EQUIPMENT REQUIRED,

46, The test instruments snd secessories rnquired
to make the performance tests are listed in Table
A4-1, Toest instruments other than the ones Hsted enn
he used provided their performance equals or ex-
ceeds the Critieal Speciffeations Hsted,

4.6, TEST RECORD,

A7, Table 4-2 s u performanee test record. This
table may be used during the test Lo record the test
values obtalned, and it provides n permanent
record of the test values for use at a later time
during calihration or periodie evaluntion,

Table 4.1, Recommended Test Equijpment

Item Critical Speeifientions Recommended HP Model
Oseillutor Frequeney Range: 280 (:60) ki 200CD, 661A
Qutput Level: varinble from 0 to 3.0 Vems
Qutput Impedunce: 50 to 600 ohms
DC Power Supply Qutput: -6 Vde G213A

Osellloseope Vertieal:

Inputs de and ne
Horizontal:

Minimum bandwidth: 5 MHz
Minbnu sensitivity: 10 mV/em

Range: 1 pseefem to b psee/em

1BOA with 1801A and
1821A

Network Analyzer

No Substitute may be used,

BA1OA with 8411A or
B40TA

Sweep Osetllator

Frequency Range: any frequency within the
operating range of the Network Analyzer,

BGYOA with RF unit os
required (see Note 1)

20-dB Attenuntor

Conhnector: BNC

Impedance: 50 ohms nominal
Attenuation: 20dB 8 dB
SWR: 1,3 max (280 kliz)

8491A with N to BNC
ndopters (see Note 2)

uttepuutor,

Frar B10TA Network Analyzers, Mode) BGOLA Sweep Qscillitor may he used,

Youeiivscope 10:1 divider probe, weh ss 11 Model 10003A may he used b place of 2040

TR TR P DAL ) R
: 0

| ' o "

4-1
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PERFORMANCE TEST

OPERATING PRECAUTIONS

MECHANICAL SHOCK. Do not hump o mr the Polnr Display ss mis-
i alignment of the CIVT gun may result,

MAGNETIC FIELDS, Do not place the Polar Display near a eweep generator
containing n BWO which has an unshielded mognet or the CR'I' will be
permunently magnetized, eausing poor focus, Sepurate the B414A from uny
magnetic souree by al least two feet,

NETWORK ANALYZER
OSCILLATOR MAINFRAME P BA14A SWEEP OSCIMAIOR
e R ——————
@h-:-l ¢ @ 3 : - .\
= —— M e T2 43
@+ o[ g |0 A * o u e [5;[
i | +or  EENK RENNN
| Wna PRI TIR
IEST vorizh fvewr
out aur ™ four =30 4B
\ 10 NETVORK
oe ANALYZIR
PONER REFERENCE
SUPPLY CHANNEL INPUE
28 e oy
ATTENUATOR o
5 |
J
e 05CILLOSCOPE
=300 my P-P
NOTE ' v:m
FOR BAOTA NETWORK ANALY ZERS CONNECT THE SWEEP 2
GSCILLATOR VIO OUTPUT 10 THE BAGTA VIO INPUT,
£QUIPNENT
mdBATIENUATDR*.'... .... "..Fl}'.."'b." ...... L B o "’.""'P'{P“qlh
05ClllAIORl'.IF.".."VP.P"-.’..P.‘I*" .... I O B A 'leCD
NETWORK ANALYZER - + v v v s L P BAIOABALIA OR HP BADTA
SWEEP OSCILATOR + v v vvv s LT P E6%0-SERIES Y ITH RF UNIT AS REQUIRED
OSCILLOSCOPE » + + v v s vv e, T WP 1B0ANIS0IATIEZIA

DCPOWER SUPPLY, » + o v v v s vvssnnnnrsannsvsranrrosessssssss  HPTZA

Figure 4-1, Performance Test Equipment Setup
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| PERFORMANCE TEST

4.8, ACCURACY TEST,

SPECIFICATION: :
Error eirele on CRT less than Spom radius,

DESCRIPTION:

A CW signal 5 applied to the Network Analyzer to provide o reference channel Input signal to the B114A, A
280 klz sighnl s applied to the B414A amplitude channel through the Notwork Analyaer test ehannel
output vonneetor, By ndjusting the frequeney difference between these Lo stpmls, n efrele e be
dispinyed on the B4 14A, The mdius of this eirele s adjusted Lo the radius of the outer graticule cirele by
ndjusting the amplitude of the 280 kiz signal, The traee must he Jess U 3 pm from the outey gratjenle
eirele around the entire elrele,

PROCEDURE:
0, Conneet equipment as shown in Figare -1,

b, Set the sweep oseillator for single-feequeney operation at uny frequeney within the frequency
tange of the Network Analyzer,

¢, Sob the Network Analyzer to phase Jock o the applivd signal and adjust the sweep oseilintor RF
pplitude for 0 Network Analyzer veference chunnel Jevel meter indiention in the middle of the aperate
region,

d,  Dross and hold the 84144 BEAM CTR pushbutton and ndjust the HORIZ and VER'T POS controly
to locate the dot In the eenter of te Polar Displuy's CIT, To bring the dot onto the display, rotate euch
positioning control about b tums vounterclockwise oy until a slight inerease Ih resistnee to movement is
encountered, ‘Then turn erch contyol about 232 Luens clockwise,

¢, Set the Network Analyzer test chunnel gain controls for Ou dB, For 8407A Network Analyzers sot
display reference conteals to hottom pasition,

[, Adjust the oseillitor comeeted to the Network Analyzer test ehanne aitput as follows:

1) Adjust the frequency to obtain the hest civele, The best eitele will oceur when the trace has n
shght Oicker,

2)  Adjust the output amplitude to obtain n eirele whose radius is egunl o the rdius of the
CIR'I"s outer graticule eirele,

NOTE

It mny be necessary to adjust the HORIZ and VER'T POS controls
to loeate the average of the trace over the outer gratjeule eirele,

g, The trace must be Jess than 3 mm from the outer graticufe cirele nround the entire eirele (3 mm s
phout the center of the numbers on the CR''s graticule),

[P ] | W
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PERFORMANCE TEST

4.9, HORIZONTAL AND VERTICAL QUTPUT TESTS {Rear Pana!)

SPECIFICATION:
Bandwidth of rearspanel horizontal and vertien) outputs st 3-dB points, 10 KHz minimum,

DESCRIPTION:

The rear-panel HORIZONTAL und VERTIAL output amplitude s observed on ah osellloseope, the test
chanpel inpul frequeney (s varied, ord the upper and Jowey frequepeies at which the outpit amplitude
decrenses 3 dB3 §s determined, ‘The difierence betwesn the upper ind lower 3 dB3 points must he greater than

10 kllz.
PROCEDURE:

n, I equipment was nlteyed from parageaph 4.8, repeat procedures in Parageaph 48 to obtain a trace
on the CIUIs outer graticule efrele,

b, Conneel oseilloseope to 8414A vear-panel VERTICAL output and note peak-to-penk amplitude,

¢, Inerepse frequency of the oselllntor connected to the Network Analyzer test chonnel output

"eonnector, until the osellloseope presentation decrenses to 0,707 of the amplitude noted in step b, Note the

oseillator frequency,

d., Decrease the oseillntor frequency through 278 kiz until the osellloseope presentation [s again
0,707 of the amplitude noted in step b, Note the oseillator frequency, _

¢, ‘The difference in frequency noted in steps ¢ and d muost be greater than 10 kllz,

f,  Return the osefllator [requency to 280 kHz, conneet oseilloseope to the 841LIA renr-panol
HORIZONTAL output and note the penk-Lo-penk nmplitude,

g, Repeat steps e through e,

4-10, MARKER AND BLANKING INPUT TESTS {Rear Panal)

SPECIFICATION:
-6 volt marker input intensifies the CRT display,
—b volt blunking input blanks the CR'T display,

DESCRIPTION:
—B volts de s applied to the rear-panel MARKER input, The intensity of the CR'I teace should inerense, —5
volts ix conhected to the rear-panel BLANKING input, The CR'T trace should be blanked,

4-4
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PERFORMANGCE TEST

PROCEDURES

a1 equipment was altered from previous Lest, repent procedures in Puepgraph 48 to obtain n trpee
on the CR's outer gratieule eirele,

b, Adjust the power supply Lo —b volts, Apply —b volts to MARKER input conneetor on Polay
Display and --B vell return to chassis ground, Cobheet and disconneet =6 volts severnd times, Intensity of
CR'I' trace should hrighten when -=b volts Is spplied,

e, Disconneet =6 volts from MARKER input cobneetor and conpeet it to BLANKING fnput
conheetor, 'The teaee should be blanked,

Table 42, Performanee Test Record

Hewlott-Poeknrd Model B4 14A Datet

Polar Display Tost Performed by

Serial No.

Para Number Specifieation Tested Mensured

+8 Eprot eirele on CR'T less than 3 mum radius, Mas, Brror o
4-9 Hotizoptnl and Vertice) output minimum bandwidth (3 Horiz.

dB) 10 kHz, Bandwidth

Vert,
Bundwidth oot
4-10 -5V murker input intensifies CR'T displny.
-6V blanking input blanks CRT display.
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SECTION V
ADJUSTMENT PROCEDUNRES

65:2, This seetion provides instruetions for adfust-
g the B4I4A, 11 the serfal prefix of your instrw-
ment I different from Uit lsted on the title page
of this manual, there are differences belween your
imstrument snd the instrument deseribed I this
manual, See parageaphs 127 and 18,

Bad, Parpgraphs 69 through 6-16 contain the
complele ndjustment procedures for the BALIA,
Adjustments in poarsgeaphs 5:9 and 5-10 internet
and should be performed sequentinlly, Adjust.
ments in paragraphs 5-11 through b-16 do not
internet and need not be performed sequentinlly,
These procedures should not be performed as part
of routine maintenunce but should be used only
after replacement of o part or component, or when
the performance test shows that the speeifientions
of Table 1-1 cannot be met, Before attempting any
ndjustment, allow 30 minutes warm-up thme fur
the BA14A and Network Aualyzcr.

64, ‘The location of all adjustment controls s
shown in Figure 824 (Inst foldout), Table B2 lists
the ndjustment controls and the funetion of each
control,

6-6, FACTORY SELECTED COMPONENTS,

66, AZCHL is the only fectory-seleeted vompos
nent, It §s seleeted (see paragraph 5-15) to obtnin
the proper phase balanee betweep the reference
and test chanbels; howevey the Network Analyzer
mainframe phuse vernjer control has sulficient
range to oblain the proper phase hatinee for most
applications,

5-7. EQUIPMENT REQUIRED,

5-8, 'The te.t instruments and necessories yrequired
Lo perform the ndjustment procedures are lsted in
Table 5-1, Test mstruments other thon the ones
Jisted can be used provided thelr performance
equals or exeveds the Critieal Specifications lsted,

B-1
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Table 65:1, Recommended Test Equipment

Item Critienl Speeifications Recommended 1P Mode)
Oscillntor Frequeney Runge: 280 (£60) kHz and 1 200CD, 6h1A
(£0.1) k2
Quiput Levels Varinble from 0 to 3,0 Vems
Qutput Impedanee; 50 to 600 ohms
DC Power Supply Output: -6 Ve G2ILA

Oscilloseope
(Dual Trace)

Vertienl:
Minimum bandwidth b MHz
Minimum Sepsitivity 10 mV/iem
Input: de and ne

Horizontal:
IRamge: 1 psecfem to b psecfem

180A with 1801A und

1B21A

Network  Analy- No substitute may he used B410A  with B411A or
zer BIOTA
Transdueey Frequepcy Range: Same ns Sweep Oseillotor B8TH0A, BT4LA, BT42A,

BT43A or BTABA (see
Note 1)

Sweep Oselllator

Frequeney Ronge: Apy lrequencey within the
operating runge of the Network Analyzer

BOHOA with RRF unit ns
required (see Note 2)

20-dB Attenuator

Impedanee: 60 olims nominal
Allemmtion: 20dB t3dB

BWRt L3 max (1 kH2 and 280 kilz)
Cuonnectors BNC

B4IDA with N Lo BNC
adapters (see Note 3}

Termination

Impedanee: 50O ohms £10°% ol 278 k2
Connpector: Male BNC

10100A or TP Part No,
1260-0839 with ndapter
1250-08:31,

Plor BNTA Rebwork Analy ters uae 111 Model FIOG LA or BRC Tre

Btar RADTA Betwirh Anadysers Model BEOIA Sweep Qscillator tmay he used

]

Powelloaenpe LOCE itiber pogbes, such as BEP Mool LIRS A miay be wsed a0 place af 2048 attenuator.

6.2
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Table 5:2,  Adjustment Controls nnd Fubetions

- Control Funetion Alfeeted
E Phuse Adjust A2R21, Adjust phnse shift of 90 phuse shifter,
Recorder Galn Adjust A2137, Adjusts horizontal and vertical amplitide halinee by ndjust.
ing gain of vertienl hutfer ninplifier,
CR'T Guin Adj A2RBT Adjust horizontal and vertien) defleetion balanee hy adjust-
ing gain of vertieal deflectjon driver,
Intensity Limit Adir20. Sets hrightness range of INTENSEFY control,
Pattern Shape ANRL0, Provides grid secelerntor voltage for pattern shaping,
Mumination Limit AR, Adjusts upiformity of illumination from {lood g,
Asugmutism AMRILL, Adjusts upiformity of focus,
- Trave Align Rb, Calibention of trnee Lo CR'T graticule,
Manual deam Centering Horiz Zero Fets horfizontal outpul voltage to zero when the BEAM CTR
Adj AIRJ2, pushbutton is pressed,
= Muanual Bram Centering Vert Zero Adj | Sets vertienl output voltage to zero when the BEAM CTR
- AIR33, pushbutton 1s pressed.
NOTES

1, AZCHL s seleeted to obitain 0 £6° phase balunce between reference and
test ehannels,

2. Adjusynent loeations are shown on the lnst foldout,

- "
|y
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ADJUSTMENT PROCEDURE

dadaay

CAUTION

MECHANICAL SHOCK, Do pot bump ur'jm' the Polur Display ns misulign-
ment of the CR'E gun mny result,

MAGNETIC FIELDS, Do not place the Polar Displny nenr o sweep generi
Lor contnining a BWO which has an unshielded magnet or the CIET will he
permanently mmpetized, causing poor foeus, Sepavate the B4L3A from any
maghetie souree by ol feast Ly feet,

6.9, TRACE ALIGNMENT AND VERTICAL GAIN ADJUSTMENT,
DESCRIPTION:

For BI10A Network Annlyzers a CW signal Is applied to the Network Annlyzer and a phase Jocked
condition Is sel up so that the Netwark Analyzer unblanks tie B4 L4A display. 84075 Notwork Analyzers
ynblank the 84147 display without an input signal, Funetion switeh 81 is switched 1o the TEST position
wileh fsolntes the defleetion efreuits from the aput elreaits so that only signals applied to the B4 LA
reuar- el HORIZONTAL ahd VERTICAL outputs will he displayed on the CIR'I, A L0 kHz deflection
signal b5 applivd o the B414A HORIZONTAL output. Lo displny n horfzontal trace op the CR'P, The
TRACE ALIGN control is ndjusted to align the trace with the horizontal geatieule line,

‘The vertieal mmplifier gain is matehed to the horizonta) amplifier gain by applybng the 1,0 kHz signal to the
I\Il-:l{'l‘l(:;\l. output nnd adjusting the vertical gain control (CR'T Guin Adj) for i vertienl trace equal to the
hgnitude of the horizontal truce,

PROCEDURE:

e Remove top covers from both Lthe Network Analyzer and the 80135A, Al udjustments should be
made with the 84 LIA fnstalled in the mpinframe,

b, Conneet equipiment ns shown in Figure b1,

e, Set the sweep oselllator Tor single frequency operation at any frequency within the frequency
rape of the Network Aunlyzer,

d. - Set the Network Analyzer to phase loek to the applied signal and adjust the sweep oseillator REF
mmplitude for o Networls Analyzer reference channel level meter indieation in the middle of the operate
region,

e, Bet the 84 LA funetion switeh A251 to the TEST position,
£, Terminate the BI LA rear-panel VERTICAL vutput connector with a 50-obm Jond,
B Adjust front-panel VER'T POS and HORIZ POS controls to loeate dot in center of the CRL.

h,  Adjust front-panel INTENSITY vontrol for medium henm intensity on CRT', Adjust front-panel
FOCUS control for a small round dot on CRT,

b Conneet oseillator set for 1,0 kHz to the roar-panel HOR1IZONTAL output, Adjust osefllator signal
level for n 10-em deflection on CR'T (dinmeter of outer gratieule virele),

§o Adjust RS (Prace Align control) and VER'T POS contyal to superimpose the trace on the horizon-
tal graticule Jine,

5.4
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ADJUSTMENT PROCEDURE
NETWORK ANALYZER
OSCILLATOR MAINFRANL P sl SWIEP OSCHIAIOR
st —————— g RORAAH } | it i 2 7 Ranmitit R
[— ]
3 a 49
L '] " @ PJ}
oo ERME K RREN
oW 0 GGV - ’
woriz] Yvim
our} jour |
\ FOR BAOA
- NETWORK
ANALYZLRS
w0 gm0 !
REFERENCE
CHANREL INPUT
Y
b TERMINATION oHL
ATIERUATOR
J
«} kHe
x29 PP
NOIE
SWEEP OSCILLAOR NOT REQUIRED FOR BAOTA NETWORK ANALYZERS
EQUIPMENI
OSCILLAIORI"...I"...’FDP.... """" LI I 3 B F F P FFF lll’mco
KEWORK ANALYZER L & o L T b BAYOABALIA OR P BAITA
SVEEP OSCILLAKOR &+ + + v v v oo v e v v 1P EUAO-SERIES WITIY RF UNIT AS REQUIRED
mdBAn[HuAIORO!’."I”"Il‘!b’.!"‘bl" l.lb"!l*llpuqm

TERMUNATION, oo s oo i it s v ....HPIDIDOAORHPI’ARINU 1250081‘{
W1 ADAPTER 1250-08)

Figure 5-1, Sctup for Trace Alignment and Vertical Gain Adjustment

' )
k,  Without changing oscillator signal level, conneet the oseillutor to the VERTICAL output und
terminate the HORIZONTAL output,

m,  Adjust A2RET (CR'T Gain Adj) for n 10-em vertieal defleetjon,

n,  Disconnzet the oschllator and termination from VERTICAL nnd HORIZONTAL vutputs and set
function switch 81 to NORMAL position,

5-6
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ADJUSTMENT PROCEDURE

5-10, PHASE, RECORDER GAIN, AND PATTERN SHAPE ADJUSTMENTS,
DESCRIPTION:

A CW sigonl §s applied to the Network Annlyzer to provide a selerence channel input signal to the B4 14 A
and Tor BA10A Network Analyzers so thal the Network Apalyzer unblanks the B3 E4A displny, A 280-kl1z
signnl Bs applied Lo the B414A amplitude chapnel through the Network Analyzer test channel output
connector, "These bwa sighals eause n eirele o he displayed on the BALAA, 'The edius of Uis virele is
adjusted to the rdius of the onter geatiewle virele by adjusting the amplitude of the 280-k12 signal, The
BALIA PHASE ADJUST vontrol, RECORDER GAIN ADJUST control and PATTERN SHAPE contro) re
adjusted fop the hest virele,

PROCEDURD:
NO'T'E

Porform paragraph 5.8, TRACE ALIGNMENT AND VER'TICAL GAIN
AIMURTMEN'T hefore performing this adjustiment,

t, Conneet equlpnient ns shown in Figure 62,

by Bel the sweep oseillator For single frequeney operation at wy frequeney within the frequeney
runge of the Notwork Analyzer, |

¢, Het the Networls Annlyzer Lo phase Jock Lo the applied sigoal and adjust the sweep osellintor R
nmplitude for o Network Analyzer peferenee chapnel Jovel meter indieation in the middle of the operate
raion,

d,  Press and bold the BSL4A BEAM CTR pushbutton and adjust the HORIZ POS and VER'T POS
cantrols Lo loeate the dot I the venter of the Polar Display,

e, et the Network Analyzer test chinnel gain controls for mindmum gain, For B4107A Network
Annlyzers set display reference control switehes down,

Fr Adjust the oseillitor conneeted to the Network Analyzer test chinnnel output s follows:
Lo Adjust the frequeney to obtadn the best eirele (stight Slieker n 8413 A display),

2. Adjust the output mmplitude to obtain o eirefe whose rndius s equal Lo the radius of the
CI's outer gratleule cirele,
NOTI ’

it mny he peeessary to adjust the HORLZ POS and VER'T POS controls to
loente the nvernge of the teace over the outer gratiewle eirele,

B Adjust AZR21 (Phase Adjust), ALRBT (Recerder Gnin Adjust) and ABR20 (Pattern Shape) for the
hest efrele, The trave must be less than 3 mm from the outer gratieule eirele around the entire eirvle,

5-6
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ADJUSTMENT PROCEDURE
NETWORK ANALY2ER
OSCHLATOR MATRFRAME Hi* BAYAA SWEEPR OSCILLATOR
y - e i
[ ]
Y 4 9 9
» s W DJ
sis  HAENE MENIR i
o0 RO I
w Y4B
10 NEJWORK
ANALYZER
REFERENCE
CHARNER NPT
ONLY

|

\.

2040
MTERUATOR

OSCILLAIOR, . . v\ o s
NEIWORK ANALYZER , . ,

= 200 Wi
0 my Pep

SHEEP OSCILLAIOR . .
70 4B ATIENUATOR .

NOTES
FOR BAOTA NETWORK ANALY 2ERS CONKECT NIE SWEEP
OSCILLATOR Y10 QUTPUT 1O THE BAXTA VIO INPUL,

EQUIPMENY

.p..--u.-.o....npn......n»-;».»»»u;..upmcn

[T T TR TR T T T NI IR L B » lip MIUA'MI‘A OR 'ip er
s v e s e s s o HPBUA-SIRIES WITIH RF UNIT AS REQUIRED
'Dli‘!l'}hl.lD‘illlbll}li‘}iibllbb!"|{PM?1A

Figure 5-2, Setup for Phase, Recorder Gain, and Pattern Shupe Adjustments
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ADJUSTMENT PROCEDURE

511, ASTIGMATISM ADJUSTMENT,
DESCRIPTION!:
Without ehnnging the equipment, from the previous setup, the Astigmatism control and FOCUS are nejusted
with and withoul the BEAM CTR pushbutton pressed for the shaypest fovus nt hoth the cepter and the
outside edyge of the G,
EQUIPMENT SETUM
Bame us Fige 52,
PROCEDURE!
e JE equipment wis nltered from Pavagraph 5-10, repeat procedure i Parigraph 510,
b, Adjust fronbpanet FOCUS vontrol and ABRLL (Astigmatism eontrol) nlternutely, with mel with-

out the BEAM CTR pushbutton pressed, until sharp focus is obtained at botl the center mnd outslde eelyge
of the CR'T,

6-12, JLLUMINATION ADJUSTMENT,

DESCRIPTION!

Without changing the equipment from the previous setup, the frontpunel TLLUMINATION vontrol s
ndjusted for maximum CRT Mumination and the Mumibation Limit control is adjusted for the hrightest
possible uniform umination,

EQUIPMEN'I SE'TUIM

Bame as Figure 5.2,

PROCEDURIE:

a, I equipment was nltered from previous test, repeat procedures in Paragraph 5-10,

b, Shield the face of the CR'T from ambient light (osellloscope viewing hood, HP Model 10175A/1
may he used),

¢, Turn front-panel ILLUMINATION control fully elockwise,

d.  Adjust ASRD (Iumibation Limit control) until brightest possible uniform illumination is obtained
on the CRT,
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Made] BAL4A Buction V
Adjustment Procedures

ADJUSTMENT PROCEDURE

DESCRI'TION:

A spot bs ohtained iy the eenter of the CRP, the frant-panel INTENSITY control §s set to mid-range and te
Intensity Limit control is ndjusted Lo make the spot fust visible,

EQUIPMENT SETUI

Bume ns Figure b2,

PROCEDURE:
n, Disconneet osellintor from the Network Analyzer Lest ehannel output conneetor,
b,  Set the B414A front-punel INTENSITY vontro) to mid-rnge (12 o'lock position),

e, Adjust ABRLO (Intensity Limit control) until the spol s Just visille,

5.0




Bection V Modal B414A
Adjustiment Procedurns

ADJUSTMENT PROCEDURE

514, MANUAL BEAM CENTERING ZERO ADJUSTMENT,

DESCRIPTION:

A de coupled osellloseope §s canneeted Lo the BA14A HORIZONTAL and VERTICAL output copnectors,
The BALAA BEAM CTR pushhutton is pressed and the horlzontal and vertienl Manunl Beam Centering Zero
Adj controls nre ndjusted for 0 :10 mV,

PROCEDURE:

m Conneet equipment as shown in Figure b3,

b, Connect the oseilloscope vertienl input to the B414A renr-panel HORIZONTAL output vonnee
tor, de couple and de balunee the oseilloseope, '

¢,  Press and hold the Bi14A BEAM CTR pushhutton snd sdjust ALRIZ (Manunl Bemn Centering
Horlz Zero Adj) for 0 10 mVde,

d, Conneet the vseilloseope vertien) input to the BA14A VERTICAL output connector, press and
hold the B414A BEAM CTR pushbutton nnd ndjust AIRB3 (Manual Benm Centering Vert Zero Adj) for 0
10 mV.

5-10
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Buction V

Modol B414A
Adjustiment Procedures
ADJUSTMENT PROCEDURE
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Figure 6-3, Setup for Manusl Beam Centering Zero Auajustment
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Seotfon V Model B414A
Adjustment Procedures

ADJUSTMENT PROCEDURE

6:15, PHASE ZERO ADJUSTMENT (Sulect A2CG1),
DESCRIPTION:

The Network Annlyzer muinframe phinse vernier vontrol has suffielent rapge Lo sel the BILAA Tor a zero
phause reference for most appleations; however, i some npplieations it is desirable Lo ndjust the 8114A
phuse indjeation close to zero with the inpul signals In-phase, This ean he accomplished by seleeting n valie
for A2CH1 that produres the desired indivation, Novmnl single-frequency Lest and peference chabnel sighnls
are ppplied to the Network Annlyzer, The mninframe 278:-kHz test and reforence shannel output signals,
which are nlko the B4L4A input signnls, are conneeted Lo n dual trco ascilloseope, The Network Analpzor
phase vernler control is adjsted to superimpose the two signals o the osellloseope und AZCH1 fs soleeted
for a0 £5 degree indiention on the Polar Display,

PROCEDURE:
n Conneet equipment as shown I Figure 5,

b, Set the sweep osuillntor for single-frequency operation nnd adjust the Network Analyzer to phase
lock to the applied sfnal,

¢, Conneet the oseilloseope vertienl inputs Lo the Notwork Analyzer rear-panel reference und Lest
chatmel outputs,

d.  Adjust the Network Analyzer phase vernier, test channel gndn' and amplitude vernior controls to
obluin Lwo sine waves on the osellloseope exnetly su perimposed on one anethee, "o epsure osehloseope and
oseioscope cables give a trte Inephnse indiention, roverse the oseilloseope enbles at the Network Analyzer,
The two sine waves should still he superimposed on one anuthor,

e,  Seleet n volue for AZCEL Lo obtain n O th degres 84 L1A indieation, Typieal range of values for
A2CB1 15 160 pI* to 260 pF,

YDLiplay reference tor B40TA
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Adjustmant Procedures
ADJUSTMENT PROCEDURE
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Beation VI Made] 8414 A
Replacenble Parts
Table 6-2, Parts List Indexed by Reference Designation

nli'i Elrl?l'l‘lll:;:l & Part No, Description # Nola
Ad DNe ) a=a000 ASSYP2-AX|S MOD & INTERCONNECI]ON CSTANDARD)
Al unnfu-bloos ASSY!Z-AX)5 MOD § {ﬂrrﬁcoﬂNEE{foN COPy H26)
AlC) n1p0-0249 CEEXD ELECT 1.0 UF +50-10% L50VDCH
ALC? ol50-0121 CEFXD CER D.1 UF +R0-20% 50VDCH
ALCR) 190 )-0n40 DIODEESILICON 10MA 30KV
ALCRY 190 2-0041 D) ODE EBREAKDOWN 5,13V 5%
ALCR] 190 1-0C40 DIBDEESILICON 3ONA 30KV
ALLRA 150 1~0040 DIOBECSILICON 30MA 30KV
ALCRY 1901 -0CA0 DIDDESILICON J0MA 30WV
ALCRG 1501~0075 DICOEESTILICON LOOHAZLY
ALCRT 190 1-0025% DIODEELSILICON JOONA/ZLY
AYICRD 1590 1-0025 DICDEESILICON 100HAZLY
ALJ)Y NOT ASSIGNED
ALY 1251-1378 CONNE .TORtPC 9 CONTACYS
AU ROT ASSIGNED
AlLK) 0490-0739 RELAYDPDT 2A

INSTALLED IN H26~8414A ONLY
ALY 9100~)430 COIL/CHORE 51,0 UH 5X
ALQy LA53-na20 QtS! PNPISELECTED FROM 2N37072)
AlG2 185 4-007) OrSE NPNISELECTED FROM 2N3704)
ALOa LabA~0212 OF 51 NPNISELECTED FROM 2N3440)
ALO4 1653-0020 Q15! PNPISELECTED FROM 2N3702)
ALOS Lns4-ncTl Ot 51 NFNISELECYED FROM ZN3TO04)
ALOH L654-0232 0151 NPNUSELECTFD FRON 2N3440)
ALOT 1AS4=-0222 QtS1 NPNISELECTED FROM 2N3440)
Alas 1854-0CT} Q51 NPNISELECTED FRON 2N3704)

' INSTALLED IN H26-04)4A ONLY

AlLQ9 1051-008) Qrsk PNp

INSTALLED IN 1126-B414A ONLY
Al0)D 1853-00%) ar 51 PNP

INSTALLED IN H2b-84L14A ONLY
AlQll 1054-00T1 Qe 51 NPNISELECTED FRON 2N3704)

INSTALLED IN H26-B4L4A ONLY
AlRY 0890-3557 RIFXD HET FLM 19.6K 1X L/bW
ALR2 0498-3157 REFXD MET FLM 19.06K 1Y L/BW
ALR3 069R8-3157 REFXD HET FLM 19,6K 1% L/BW
ALR% a9 e-0ce) REFXD HET FLH 1.96K OHM L% 1/8W
ALRS 0757-0290 REFXD MET FLM 6,19K OHM LY L/8W
ALRG 0757-0418 REFXD MET FLH 5,101K 1% L/0W
ALRT 0757-0280 REIFXD MET FLM LK OHK 1T L/78MW
AIRE 0h9B-31%7 REFXD MET FLM 19,6K 1€ L/AW
ALRY 075 7T-0280 REFXD MET FLH LK DHN )X L/8W
ALR10O 0157-0442 REFXD MET FLH 10,0K 1% L/0W

8.2
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Model B414A Bection VI
' Replnceable Ports
Table 6-2, Parts List Indesed by Referenee Dosignntion (Cont)
Roefernnan )
Dualgnntion & Parl No, Duseriptlon # Nota
AR 0757-0442 REFXD MEY FLM LO,0K 1X L/BHW
ALRL2 0458~31%4 REFXD HET FLN 4,22K OHM 1Y L/BW
ALRLD 0a90-31%3 REFXD MET FLN 3,R83K 1% L/0W
ALRLA 0698-31%59 REFXD MET FLH 26,1K 04N 1% )/0W
ALR1S 0757-0A%3 REFXD NEY FLR 51,0K QN 1Y 1/2H
ALR1S 0498-0003 REFXD HET FLH L,96K ONN L% L/70W
ALRLT 049 £-0083 REFXD MET FLN L|,96K OHH LY L/70W
ALRLD 069 E-QCE) REEXD BEY FLM L,96K OHW LX L/8W
ALRLD 0469 £-0081 REEXD HET FLH 1,976k OHK 1T )/0W
ALR20 0498-0003 REFXD REY FLH 1,96k OHK LR L/0W
ALR2) 0696-0083 REFXD HET FLM 1.96K DHH LT L/6W
ALR22 089 n8-3)517 REFXD HET FLM 19.6K 1% L/8W
ALR23 0498-3157 REFXD MET FLM 12,0k 1% L/0W
ALR24 0490-3157 REFXD HET FLM 19.6K 1% 1/nW
ALR2S NOT A55)GNED ‘
ALR2S DA9 B-0003 REFXD MET FLM L.96K OHM LY L/8W
ALR27 0698-0083 REFXD BET FLM L,96K DHM LX L/BW
ALR28 049 8-0083 REEXD MET FLM L,96K DHM 1T L/6NH
ALR29 0489 8-00R3 REFXD MET FLM L,96K DHM L% )L/BH
_ALR3D 0757-0123 REEXD HEY FLM 34,0K DHM LT L/BH
: FACTORY SELECTED PART
ALR3) 0718 7-0123 REFXD HET FLM 34,8K OHN 1X L/BW
FACTORY SELECTED PART
ALR3? 2100-1770 ReVAR WW 100 OHH 5% TYPE M iw
ALR33 2100-17170 Rt VAR WW 100 OHH 5% TYPE N LW
ALRI% 069 E-00#3 REFXD HET FLH 1,98K DM 1X L/BW
ALR3S 0498~3156 REFXD HET FLH 14,7K QN LS L/BW
ALR3S 069E~00E% REFXD MET FiLH 2,61K CHM 1% 1/B¥
ALR3T 0757-0279 REFXD MEY FLM 3,16K OHN 1% 1/0H
ALR3B 0157-0439 RIFXD RET FLH 5,8)K DHN 1X L/BW
ALR3D 0698~3157 REFXD HET FLN 19,6k L% L/0W
ALR4D 085H 35T REFXD MET FLM 19,6K )% L/BH
ALRAY 0498-31%) RIFXD HET FLM %,22Kk CHM 3% L/8W
ALXAL NOT ASSIGNED
ALXA2 125 =04580 CONNELTOREPC 22 CONTACTS
ALXAY 1251-0458 CONNECTOREPC 22 CONYTACTS
A2 084 }4-56020 ASSYLCDORDENATE CONVERTER
A2C1 0160-2917 CLFXD CER 0,05 UF +B0-20% LOQVDCH
A2G2 05A0-01a8 CEFXD MY 0.1 UF lox 200VDCW
A2C3 0160=2930 CIFXD CER 0,0) UF +80-27% 100VDCW
A2C4 0l60-2917 CEFXD CER 0,05 UF +80-20% L0OVOCYW
A2cs 0160-2917 CLFXD CER 0,05 UF +B0-20% 100VDCW
A2C6 NOT ASSIGNED
A2C7 0160-2917 CLFXD CER 0,05 UF +80-20% 100VDCH
Azco 01560-2930 CLFXD CER 0,01 UF #B0-20% L0CYDCH
A2C5 0160-2917 CEFXD CER 0,05 UF +80-20% .DOVDCH
A2C10 0140-0156 CLFXD HICA 150 PF 5%

ft Bec Intraduction 1o this seclion Tor ordoring Informaolion
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Bection Vi Mode] BA14A
Replncenble Parts

Table 6-2, Ports List Indexed by Reference Deslgation (Cont)

D]m o om dp Part Nu, Dausription # Nnta ‘

ALl 0140=-2917 COrFXD CER 0,085 UF +00~20% 100VDCH
A2Ci2 0160=-2117 CIFXD CER 0,08 UF +80-20% LoOvVDCW
A2C13 0160~1930 CIFXD CER 0,01 UF +R0-20% lOOVDEW
A2C1A N140~2204 CEFAD HICA 100PF BX
AZCLS 0160-0939 €t FXD HICA 430 PF 5X 300 VDCW
A2C16 0160-0139 Cr FXD KICA 430 PF 5% 300 vpow
A2CLT 0L40-2010 CLEXD HICA ATD PF 5%
A2c1a Gl1s0-2208 CIFXD HICA 330 PF £% 300VDCH
A2C1% ol80~-01}4 CIFXD ELECT 6.0 UF 0% 35YDEW
A2C20 0180+0116 CLEXD ELECT 6.0 UF ox 35VDCHW
A2621 0140-0157 CEEXD HICA 1057 PF XX
AzCR2 01400157 CYFXD HICA 1857 PF LX
A2C23 nlnc-okis CrFRD ELECT 6.8 UF LOX 35VDCW
A2C24 g100-0L16 CIFXD ELECT 4,8 UF lax 35vDCH
A2C25 0160~2200 CHFXD KICA 330 PF 5% 300YDCH
A2C2b 0140-0157 CIFXD KICA LABT PF LY
A2027 0150-0Cn2 CIFXD CER 0200 PF BOOVDEW
A2C2N 01602917 CtFXD CER 0,05 UF +B0-20% 100VDCH
A2C29 0160-2917 CEFXD CER 0,05 UF »80~20% 100VDCW
A2C30 0160-2917 CEFRD CER 0,05 UF +80-20% LOOQYDCH
A2C31 0l60~293%0 CIFXD CER 0,01 UF #00-20% LoovDCH
A2C32 0150-2930 CLFXD CER 0,01 UF +N0-20% LONVDCH
A2C33 0160=-2717 CIFXD CER 0,05 UF #+00-20X Loavocy
A7CI4 0160-2%17 CEFXD LER 0,05 UF +60~-20X% LOOVDCK
ARCA5 01a0~-29%9 CIFXD CER 0,0) UF +80-20% fQOyDCW ‘
LY ) 01460-2264 CEFRD KICA L00PF 5%

A2C3T 0160=0%13% €1 FYD RICA 430 PF 5% 300 voCW
A2C30 0160-0939 Ct FXd KICA 430 PF 8% 300 VDCW
A2C39 0l160-2210 CEFXD MICA 470 PF 5%
A2C40 fDls0-2208 CrFXD NICA 330 PF 5% 300VDCW
AJCH) ninn-0Lis CEFXD ELECY 6,0 UF 10X 35YDCH
APCAR 0180-0114 CeFXD ELECT 6,8 UF 10X 35VOCK
204D 0140-0157 CrEXD HICA LOoBT PF 1%
A2CA% 0140-0157 CEFXD MICA LD5T? PF IX
A2CA5 0180-011¢e CIFXD ELECY H.0 UF 10X 3BVOCHW
A2CAL 0lb0- . L& CEFXD ELECT 6.0 UF 10X 35VOCH
A2CAT 0 -2208 CEFXD RICA 330 PF %% 300VDCKW
AZC4A8 Qin0~0157 CEFXD HICA L8BT PF \X
A2C49 o150-0cep C*FAD CER B200 PF 500VDCH
A2C50 0160-2917 CiEXD CER Q.06 UF +AC-20X LOOVYDCW
AZCH) 0140-015%8 CYEXD RICA 200 PF 5%

FACTORY SELECTED PART
AZCR) 1901-0040 DEODT;SILICON 30HA YOWY
AZCR2 150]-0040 DYODEESILICON 30MA YOMV
A2CRY 1501-0040 DIODERSELICON 3OHA 3OWY
A2CR4 NOT ASSIGNED
A2CR% 1%02-0025 DIDDE,BREAKDDWNLO.0Y BX 400 Mh

# Bea Introductlon to this saction for ordering Infarmation
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Modul B414A

Table 62,  Parts List Indexed hy Referepee Designation (Cont)

Neetion VI
Replnenable Parts

Keformnon
Daslygnntioh

pPurl Nu,

Dunerlption #

Nuta

ARLRG
AJCNT

A241
ALY

h2L 2
AZLY
A2L4
A21L5
A2LB

ALY
AZ2LD
APLY
AZL10
AZL11

A201

A20Q7
A202
A204
AZRS
APQk

A2Q7
A200
ARQY
A2010
A2Q11

A2Q12
Apaj3
A2Q14
h2015
AP

A2Q)T
APQIR
A20)9
ApC20
A2021

A2077
A7023
A2024
A2075
A2020

A2027
A2028
h202%
ApQio
h703)

L50 1-00AD
1501-0040

1 250-00135
9300~1664

100~ 441
F100~1641
njoo=)eal
M00-1ek)
ginn-Lehy

100-L6E4
T106-1h4)
on-164)
9100=-144}
FL00-LEA)

1ns3-an2n

A5 4-0C 7}
115 3-0C00
LB54~0r 7]
LiH 40 7)
LF54-007)

YRBA-0HTY
RS A= s
1A% 5=-0020
LASA=BLT
LAS 4=i 2%

[GLET A
05 3=-0070
RS A=QLTL
JAn2A=0020C
1854=0217

1A% J=0p 20
LrE&=-022
105 2-0070
L5 4=0C )
L& &=nNC T

lﬂﬁh-nn;?
1E5 4097
1853-5c20
In%4=-0C7)
1854=072)

IRK&-0H7Y
Lns3-002¢
1A% 5-0C7)
VF53-0r00
1453-0020

DICDEIS{tICﬂH JOMA 30WY
5

NI ODE ¢

TCON JOHA 30wy

CORNECTNRERF PC HOUNT
COIL/CNNKE 1000 U B

COPLENOLDED CHOKE 240,0 UN
COILIFOLDED CHOKE 240,80 UK
COTLEHOLDED CHORE 240,80 UN
COTLERNLDED CHOKE P240,0 UH
COTLENOLDED CHORE 240,0 UN

ERELZCHORE 300D UH 5%

GOILENOLOED CHOKE 240,0 UN
COILEPOLDED CHORE 240,0 Ui
COLLENOLDED CHOKE 240,0 W
COTLEHDLOED CHOKE 2400 UH

131

0t 5)
Q1 5]
ots)
ot 5)
0151

a1 5)
a5l
a5,
el
D15

TS
Q15
ars)
Q1 51
TR Y]

Q:5)
TR Y
TR
Q1 s
TR

PHPLSELECTED

NPNLSELELTED
PNPESELECTED
NEPN{SELECTED
NPN{SELECTED
NPNESELECTED

NPH
NPH
PNPLSELECTED
NPNISELECTED
NN

NP

PHPESELECTED
NPHISELELTED
PRPSELECTED
NRNESELECTED

PHP{SELECTED
KPNISFLECTED
PNPISELECTLD
NPHLSELECTED
NPNISELECTED

NPN

ERON 2NITOR)

FRON 2N3T04)
FRON 2NYT02)
FROM 2N3T04)
FROW 2N3T04)
FRAOM 2N3T04)

FRON 2H3T02)
FROW 2N3T04)

FRON 2N3IOQ)
FRON 2N3 104}
FAODM 2N} 102)
FRON 2N}440)

FRON 2NYIO2)
FRON 2N36&Q)
FRON 2N3702)
FROW 2N3704)
FROM 2H3T04)

NPNIREPLACEABLE 1. 2N4044)

PNPISELECTED
NPRISELECTED

FROM 2N3}702)
FROM 2K3T0%)

NPNEREPLACEADLE RBY 2NA0HA)

NPN

PR SELECTED
NPNISELFCTED
PNPISELELTED
PHPISELELTED

repN 2N3T02)
FRUN 2N3104)
FROR 2H3T02)
FROM 2N3702)

# B fnteoduation 1o this seation for ordering Isformaiion




Beution V3 Model B414A
Raplneenble Parts

Tahle 2, Parts List Iadexed by Jteferenee Designation (Cont)

Rl ihation $p Part N, Dasariptlon # Nuty ‘
APQlp 1 A%A-0RY2 QrB) NPNESELECTED FRON 2NIAAN)
AZEYY 1A%A=021) 051 NPHESELECTED FROM 2NY440)
ARitL 0I5 T~0AA? REFRD WET FLH L0,0% 1% L/70H
Aan2 0187-0410 REFXD MET FLM 5, 31K 1% )1720H
ARRY D78 T=-0441 REFRD HET FLM 11,08 DHK LY L/6M
A4 G757=0443 REFXD MET FLN 11,0 OHW LT L/86K
A2RS N7 N=-344N RIFXD HET FLK 196 NDHR IR )} 70K
ARRY o n=-11567 NEFEXD HET FLR 1908 1Y L/0W
AR? Q75 T-0440 AEEXD BET FLH bL,9% ONR X )}/0W
AZRRD DATA=3L N REFXD HET FLH L7,8K DHW LY L/0W
A2R% 015 1-032) REFRD MET FLM 3%,08K ONK LR 170K
A2i)0 D78 T=0h1H RIFXND HEY FLK B1) DHM 1Y L/0W
ARRLL NIST=0AhA REFXD HRET FLH 12.1K OHH 1Y ) /0K
AZRL2 O T~044)D REFXD HET FLN LO,0K IX L/70W
AZRLD 075 7-0442 REEXD HET FLM 10,0K 1% 170K
AR 0757=-04b0 REEXD RET FLH AL,9K OHN LY /0K
APRLS 0757-0421 REFXD HET FLN 825 OMK )X L /0N
APRLE navN=1167 ReEXD HET FLB 17,6k 1% ) /AN
ARV 049 N-00NRA REEXD MET FLH 2, 08K 3% )L/70W
A2R1D 08I N=00PY REFED RET FLM L.96K OHN 1Y% 17BN
APRYR 0649 = Yh4n REFXD HET FLM 196 DHN LY L/nK
A2pzo 09 N-0C0k REFEXD HET FLH 2, 15K 1% L/0W
FACTORY SELECTED PARY
ARy 2500~ 759 REVAR WKW 2K OHM 5% TYPE V IH ‘
A2R2P 0715 1-nht0 REEXD MET FLM &1.9K OHH LY }/8W
AR2Y LY LYELETAN REFXD HET FLN 025 QUM X 170K
AZRZk 04L90-3157 REFRD HET FLH 19,6k 1% L/BH
AZn2s 069 B~ YhAD REFXD NET FLM 196 OHN L% 378N
AZR26 049 =008 REFXD RET FLM L.%&K DHM 1T )L/0W0
AZR2T 04% E~0NPY CPEFXD RET FLM L,%hK OHM LY 170K
A2R21 015 T~0/H) CUFXD RET FLH 1DL0K 1E 178N
A2R2% 016T-0hkD REFXD NET FLN Y0,0K 1% L/8W
A7RIO 069 R=Ykh% REFXD KET FLM 340 OHM 1X )/0W
APRY) 67570450 PEFXD HET FLM 510K OMN 1% 1/70W
APy 0757~GaLN MEFXD HET FLM 100K 1X L/7NW
A2133 0157042k NEFXD RET ELM 1, 00K OHN LS )L/70W
AR 015 7-ChA0 REFRD KET FLM T7,50K 1% ) 26w
AZRAB 069 n=3480 REFXD NET FLH 42,2K DM 1% )1 /70M
AR onIn=3) 5k REEXD HET FLH 14,7K DHW 1% 178M
A2R3T 2100-1 788 REVAR WY SK OHN 5X TYPE V LM
AZRIN GAIN=3 154 REFKD MET FLN 4,22K DHH Y% }/8w
AIRIN 015 7-0k42 REFXD NET FLH 1D,0K 1% )L/70W
AZRAD Q75 7-044) REFXD MET FLM 30,0k )X |/0M
A2RA) OATA=3) R REFRD BET FLH 2,B7R DHN LX )/BW
AIRAD 0757-0450 REFXD HET FLM SL.0R 0NN LT ) /0K
AJRAS LY R TTL REFXD MET FLH 100K L% |/1W
AIRAR NhYR~Yh9) REFXD HET FLM I OHN O,0% L/78W

fr Ban Introtuctlon to this seation for ordering Informntlon



Beatjon VI

Moda} 8414A
Replacesbl Ports
Tuble 52, Parts List Indexed by Reference Designntion (Cont)
\ CTIT y Nite

Baalgnatioh 4 Part Nu, Dosurlpilan o
APRAYS 0n-349] REEXD NET FLH LR OHN 0,L% L /8K
R1LIT QA9 N-344b REFXD MET FLH 340 ONN 1Y ) /0K
0BT 075 7-0440 REFXRD HET FLN 7,50k 3% L/8K
A2RAR 049 1= 450 REFXD HET FLM 42,28 Q1N )X L/0W
A2RAY 08y E-0CRY REFXD HET FLH Lo76K DHN )X 1/0W

_APRSBY 0AIN=3) 84 REFED MET FLM 4,225 OHM 1% ) /0w
AZRB) N151-0442 REFXD HEY FLH 10,08 1% L/8N
A2n82 DIRT~04ES RVEXD MET FLN 100K )X ) /0K
APRBY 04890-3157 RPEXD MET FLH 19,6k X §/0M
A2RS4 DAY N-3440 REFXD BET FLH 196 QWK 1% 120K
A2RSS 0757-0083 REFXD HET FLH 51,0K QNN 1% L/2W
AQit56 07157-0410 REFXD HET FLH By LIK 1% ) /0M
APRST 2100~ 740 REVARL WKW 5K DItK 5% TYPE v LW
APRSA 07610279 ReFXD MET FLN .06k DHN LY )1/8W
A2RSY 015 7-0RE) REFXD HET FLN 511K DHN 1X }/2W
A2N&0 Q15 7-04k5 REFXD BET FLH 100K L% }/0K
A7R6 L 0&TIN-3157 REFRD NET FLK 19,0K 1% L/0W
A2R62 049 fi=3440 REFXD HEY FLM 19h OHN )X L/PH
A2RHY 0757-0421 REEXD MEY FLM N25 DHN L3 L/0M
A2R64 069 8-0ERY REFXD HET FLK L,96K OHN LX L/0W
AZRas 0690~0083 REFRD HEY FLH 1,98k ONR 3% /6K
AZRbt DIBT-042) REFXD HET FLM B25 0NN )X L/70K
A2RBT NAY R=3440 REFXD NEY FLN 196 OMH 3% L/nM
A2ReN DA% E-NORY REFXD HET FLK 1,98k OHH L% L/8W
AR89 0b98-31 %4 REFXD HET FLH 4. 22K OHH LY )20
A2R70 089 0-3) %4 REFXD BET FLN #,22K DHN L% )/0u
A2RTL 089 113440 REFXD HET FLM 196 OHN 1% )/0M
A2RT? 01870440 REFXD MEY FLM b)o9K DN 1% L/0K
A2RT3 069 02-3157 REFXD HET FLM 19,6K )X L/0K
APRTH N69E-0NAI REFXD MET FLM 1,96K DHN 1% )/0W
AZRTS 0695-0081 REFXD MET FLH L,96K DHH LY 3/8BW
A2RTH 07157-9442 REFXD HEY FLM 10,0K 1% L/0H
A2RTTY 0757-Cha REEXD RET FLM 10,0k iX }/uW
A2R70 069 0=344%5 REFXD MET FLN 348 OHN 1% /oW
A2RTY 0757-C4BE REFXD HET FLH 51,0k OHN )X )/ 5K
APRAO 076 7-0hb5 REFXD HET FLH 100K 1X L/nW
A20B) 07157-Ch 2k REFXD MET FLH 1,10k DMK 1% L/nW
A;nnz e751-0440 RIFXD HET FLN 7,50K 1% 1/0M
A2RA3 049 1-34%0 REFXD MET FLM 42.2K OHM )% 1/8W
AZR B4 075714417 REFXD HET FLM 1b,2K OMH L% 3/8M
A2RBS 089-3} 84 REFXD HET FLN 4,22k OHN 1% L/Bk
A2R 86 0757=04k2 RYFXD MEY FLH 10,0 1% 1/0W
ARRBT 0757-0442 REEXD MET FLH 10,0K 1T 1/8W
AJRAn 06yn-315} REFXD MET FLH 2,87k OWH )T }/nK
A2RBY 075 1-04%548 REFXD KET FLN 51.IK OHN 1% )/0H
A2R90 07570485 RtFXD HKET FLN 100K 1% 1/BW
A2R5) 069E-349) REFXD HET FLM IK OHM 0,1% L/nNW
A2RS? Qb9 8~349] REFXD HET FLM LK OHM 0,1% }/8M
A2R93 06983445 REFXD MET FLN 348 OHH 1% )/0k

# Boo Infroduction to this seetlon For ordering §
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Bueution VI Model B414A

Replacenble Parls
Tuble -2, Parts List Indexed by Referenve Designtion (Cont)

3 }1?: ;ﬁg'l'ﬁﬂ, & Parl Nu, Daseripllon # Nula ‘
ARG 071%37-0h40 NEFRD MET FLH 7.50K 1x L/0W
A2N55 04890-3480 RYFXD REY FLH 4242K DHK L% L/4W
A2R96 Q4% 8-0CED REFAD HET FLM L.96K OHM LX L/0W
A2RYT DA9N=3154 REYFRD HET FLH 4, 22K OHM 1% LK
ARG A O787-0442 REFXD HET FLH L0O,0K IX L/0KW
ARR%Y D75 7-D4tt REFXD HET FLH 100K LXx L/78HW
A2R100 0690-3157 REFXD HET FLM 19,8K LT )/0H
ARRINY D67 0~3440 RYFXD HET FLH 196 OHH LX L/BW
APRLO2 075 7-Ceky REEXD HET FLH 51,1K DHH 1Y L/2W
A2RLD] 0157-0250 REFXD HET FLH 6,)09h NHM 1X L/BW
A2IR104 a8 T-027% REFXD MEY FLH 3. 16K QHN L% /0K
A2R)OD D15 1-08L) REFXD MET FLH 51.1K DHH LY L/2W
ARRLOA 07570445 fEFXD HET FLH LOOK 1% L/ 8W
A2R107 0u36-3157 rFXD NET FLM 19.6K 1% L/6W
ARRION 069 0=3440 REFRD NET FLM 196 OHK LT L/8K
AZp1nn 0767-0421 REFXD HET FLM 025 OHHM L% 1/0K
A2RLLD 0157-0421 REFXD MET FLH 825 OHH L% L/0W
A2RL1L 0757-0442 REFXD MET FLM 10,0K L% /8K
A2R1)2 0757=0kh42 REEXD MET FLM 10,08 1X L/0W
AZS1 310 1-0973 SWITCHESLINE DPDY O.BA L25Y AC/DC
AZA) 1501-0%587 DIGDE ENULTIPLE
A2A2 1501-0557 NECDE LRULYIPLE
A3 084 14-46003 AS SYTPOWER SUPPLY
A3c1 0LB0~0341) CEFXD ELECT 10 UF #50-10% 350VDCH
ALY 0l60-01en CEFXD MY 0,1 UF 10% 200VNDCH
AJC3 0170-001R CEFXD MY LUF 5% 200VDCW
A3L4 olno~-onll CLFXD ELECT LCOUF 100VDCHW
ALS 0150-0121 CEFXD CER DL UF +08N~20% 50VDLH
A3LA Nlbd-20%4 CrFXD HY 0,015 UF 10X 3000vDCH
A3CT 01602054 CEFXD HY 0,01% UF 1O% 3000VDCH
AlcH 01460-015] CEFXD CER 4700 PF +80-20% 40COVNCH

5040-040) SUPPORTICAPACLTOR
ALY Q160-2054 CEFXD HY 0.015 UF 10% 3000VDCH

AICRY l501~0029 CIODEFSILICON 600 PV
AJCR2 L503~-0022 OJODELSILICON LOOMA LAOWY
AJCRY 190 2-3421 DICDE BREAKDOWNISILICON 100V 5%
AJCRY 1502-3119 DIODE tBREAKDLWN 6,65y 2%

AICRS 150 1-005¢ DIODERSILICON T5Y
AJCRA 1901-0652 DIBDES)LECON
AJCR? 1901~0632 DIODELs§L)CoN
ALl 2140~-005] COILEFXD 400 UHY
Alal 1854-0222 Qi 5] NPNUSELECTED FRON 2N3440)

# 8on Introduction to this sectlon for ordering informalion




Madel B414A Beetion VI
Replaceable Parts

Talle b2,  Purls List Indexed by Reference Designation (Cont)

nl;«: oran 4 Part No, Dusuription # Nile

AXQY 1054-02722 Ot 51 NPNISELECTYED FROM 2N344Q)

Al CHTR-3219 NEEXD HETY OX L. 2K DMK 5% 2

A3R2 0757-0247 REFXD HET FLH 100K ONN 3% 1/2M

AJR] Q75 T-QR%D REEXD HEY FLM 51,08 OHH 1% L/2W

A4 QL9 e-3427 REFXD HET FLA 42,2k QUM 1% 1/2KW

AIRS NaYE~0CHY REFXD MET FLB L,96K OMK 1Y L/0K

Ae nis1-0scl REFXD HEY EFLH 100 OQHH 1% L/8W

AIRT Ni5T=-0194 REFXD HEY FLN b, )9k ODHH |% 1/2H

AIRA 0A9N=3440 REFXD NET FLH 196 OHN LX /W

AN 2100-19)0 AEVAR LOOK DHH 20X /4N

A3R10 2100-1510 REVAR LOOK DMH 20% 324K

AJRLL 2100-1589 REVAR 1 MEGIOHH 20% 3/6H

AIR)2 0n34-00072 AYFXD CARBON 20 MEGOHN 10% LW

ABRLD N6AB~2055 REFXD CONP 2 MEGDIHN 5% L/2W

ARLA aanT-1031 REEXD COMP LOK ONK 10X 1/2W

AIRLB NOT ASSTGNED

AIR1G 0404-10%5 REFKD CONP | MEGOHM 5% }/2K

ASRLT 0A34=NQ02 REFXD CARBON 20 MEGOKM 10% LW

AJRLB CI5T-04h2 REFXD MET FLM 19.0K 1X 1/8W

AIRLY NAYR-34%3 REEXD MET FLN 198K DHN LY L/0W

AJR20 2100-0542 e VAR FLH 50K NHH 20% 3/4MW

AJR2) 0761-0021 ALFXD MET 0OX 1000 OHH 5% IW

AJR22 01-002) REFXD HET OX 1000 OHN 58X W

AIR23 0T )1-0021 RELEXD HEY OX 1000 DHH 5% LW

AlAL 00k ) A=t0Ch ASSYEe 5100 ¥ STAND OFF

A3ALC) 0ls0=-01%1 CIFXD CER ATO0 PF +00~20% A0QOVOLW

AIALC2 0150-001%4 CLFXD CER AT0 PF 20% bRV

A3ALC3 0}50-0038 CEFXD GER 470 PF 20X bRV

AJAICRY 1501-0632 PIONELS LI CON

AJALCR2 L1901=-0032 DIODELS)LICON

AIRIRY 0698-3456 REFXD HET FLM 287K OHN LX 1/Ch

Ab OR% L4=86710 ASSYEPLUG~IN CONNECT FON

Awdl NOT SEPARATELY REPLACEAUBLE

Ad 42 1250-0635 CONNECTORIRF PC HOUNT

YIS NOY SEPARATELY REPLACEABLE

Jl 12500083 CONNEC TOR ERNC

J2 1250-0C8% CONNECYQOR EBNC

J3 1257-0C83 CORNECTOREBNC

b 125C-0C8? CONNECTOR ¢ BNC

15 1251~1016 CONNECYORE2 PIN

45 0340-0CCE INSULATOR EBUSHING CERANIC

45 0570-0118 SCREWINYLON RD HD 5LOT DR 2-58"

b L250-0CE3 CONNECTOREBNCCINSTALLED IN H26-B41HA ONLY)
5040-0702 WASHER? INSULATING (2 EA,)

g 506C~04C9 COLLEALIGNMENT

Pl THRY

p3 NOT ASSIGNED

L2 1251-1017 CONNECTOR:2 PINy MATES W/1251-1018%

ft See inteodustion 1o this segtlon for ordering Information
6-9




Section VI ~ el BAL4A
Replucashle Parts
Table 6:2, Parts List Indexed by Refeyenee Designation (Cont)
tuluranon
anlgnation $ Parl Nu, Dosaription # Nnia
o) L85 40017 Ors) NPN
o1 N340=N142 INSULATOR  TRANS I 5TOR
07 1054=0C77 Ot 51 NPN
a2 03400147 INSUL ATOR ETRANS I STOR
a3 A5 40717 OF 51 NPN
03 0340-016) INSULATOREYRANS I STOR
"l 2100=7415 REVAR CONP YK QMM 20% LIN L/ 2W
nz 2100-2415 REVAR CONP JK QWM 20X LIN L/2M
n3 21n0-217C0 REVAIL COMP 5K~-5 MEGDNM 20-30% LIN I¥
R ZINC-Lncy R VAR 100 OHM 20% LIN 1/2u
ns ?ino-n1s0 Ri VAR GANGED 2XLOK OHM 20T LIN L/hM
51 1101 ~0044 SWITCHEPUSHBUTTON SPST NO
T} 2100-2471 TRANSFURHER
£ Hng=2422 TRANSFORMER
vl R T ELECTRON TURECRY
¥ ORGLA~BCLA CABLE ASSYSTEST CHANNEL INPUY
Wi 0fA LO-B10NT CABLE ASSYETEST CHANNEL INPUT CFOR H20-BW)HA ONLY)
Wl 084 10-56020 CABLE ASSYLFOR H20-8W)HA ONLY
'H] noYAn~EY 808 CADLELCRY
HISCELLANEQUS

1200-p4018
1310-nG37
ORA L 4=-NENY
D04 =-007)
NR414=002)

Nas)4=-0024
QR4 14-C02)
ninls-nnln
N8414-00LL
0n4 3 4-0012

57 0=0421
N340-0015
r370-0CE4
0370-05ic7
C370-0)34

g520-~0118

COVER PLAYEICRY SOCKET

SDCKETELRY TUBE

STANDARD SMITH CHARY SETEVIEWING
COMPRESSED SMITH CHART SETHVIEWING
CONPRESSED SMITH CHART SETIPHDTO

RETURN LOSSEPHOYO

RETURN LOSSEVIEWING

STANDARD SNITH CHARY SET:PHOTD
FXPANDED SMITH CHART SETEVIEWING
EXPARDED SHITH CHART SETEPHOTCGRAPHIC

INSULATOREFOR R3B FOCUS
INSULATORBUSHING CERANIE
KNCBEBOUND BLK 5/8 DIA
KNCBEPOINTER DLK 5/8 DIA
KNCOEROUND FOR 0.125" OFA SHAFT

SCREWENYLON RD HD S5LOT DR 2-5&0

6-10
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Mode] BALI4A Section V1
Replneenble Parts

Tahle 6-2,  Parts List Indexed by Reference Dosignation (Cont)

m{‘%mnn @ Part No, Dunaripllon # Note
6
2
B
5 4
3
~ "J
-
\ -
Q
-

Q il

o 0\

| 12

e

9
& o]
<)
Figure 6-1, Cabinetl Parls
CABINET PARTS

1 Q04 )4-2014 CRT DEZEL
i 2370-0013 SCREW1SST FLAT HD PHL DR 6-32 X 3/8
2 4320-00482 : EXTRUSION, RUBBER
3 T120-1254 TRAGENARK
& T120~1574 PLATES IDENTIFICATEORIPOLAR DESPLAY}
5 B020-320} TRIMyNAMEPLATE
5 2210-0001 SCREWENACHINE 557 FH 4=40X3/L6
(] 5060-0219 YOP COVER ASSYrPLUG=[N
b 2370-0002) SCREWINST FLAY HD -32 X 0,500
7 084 14~0001 ' COVERFREAR CRT
T 237“'0001 SCREMESST FLAT MD 6~-32 X 0.250
8 0B84 14=-0C05 PANEL tREAR
9 0R%4 14-0003 PANEL EFRULNT
10 %5020-3280 PINEXTRALTOR
11 5000-33139 COVERPLUG-IN BDITON
i 23710~-04003 SCREWESST FLAT HD 6-32 X 0.300
12 504Q0-02714 FOOT,PLUG-IN

# Bue Intreduction to thin secllon for ordering Informatlion
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Suection Vi Maduv] B414A
Replucenble Parts
Toble 8.3, Parts List Indexed by P Part Number
& Porl No, Desaription # Mir, MiIr, Parl No, TQ
Q140~0)587 CIFXD NICA JA57 PR X 28400 |0140-0QL57 &
0LAD-D198 GCIFXD NICA LB0 PF 53 ZA480 |0140-0196 1
0l40-0198 CYFXD MICA 200 PF 5% 721386 |RDMLBF201L43C 1
aL50-090346 COIFXD CER A4TO PF 20X BKV 91410 |bKVATO 20% 2
0150-0002 CIFXD CER B200 PF BOGVNCW LA222 |TYPE D=4 2
01%0=-0121 CEFXD CER Q.1 UF +0-20% S0VDCH 56209 [SC50R15-CHL 2
0l60~-0151 CRFXD CEn ATOO PF #N0-20% ADDOVDCH 71590 |DAQAB-G40LD 2
0160-0140 CEFXD MY 0.3 UF 10X 200VDCK 20400 |Q0l80-0L40 2
0160-093% Ce FXD MICA 430 PF 5% 300 VORu 20400 (0160-0939 4
01560-2054 CEFXD MY Q.015 UF E0X 3000VDCW TL436 [PHILSI~INS 3
01560-2204 CEFXD KICA l00pF BX% 12136 |RDHLSFLQLI3C 2
nl60-22008 CEFXD NICA 330 PF 5% 300VIKH 20400 [0)60-2200 )
0160-2210 CIFAD HIGCA ATO PF 35X 28400 (0V60-2210 2
0la0-2917 CYFXD CER 0.0% UF +h0-20X 1Q0VDCH BA4LY |TYPE TA 13
a160-2930 CrFRD CER 0.01 UF »80-20X 100VIICH SLalE |TA b
aLro-001n CYFXD MY LUF 8% 200VDCW BA4LL | TYPE 621H 10552 }
O1h0-00173 CIEXD ELECT LO0UF loovhch 54289 |D330AT 1
0100~0114 CRFXD ELECY 6.8 UF LOX 35VDCHW 28400 (0LBO-0110 8
QLO0-026% CeFXD ELECT 1,0 UF #50-10% L50VOCW 3&2139 | 3GDV1OSFLSODA2~-D5H 1
0180-0361 CEFXD ELECY 10 UF »50-~10% 350VDCM 20430 [0LAN-038) 1
0340-0005 ENSULATOR eDUSHING CERANMIC 20480 |0340-000% 2
0340-0182 INSULATORETRANSIS TOR 28400 | 0340-0182 3
0370-0G04 KNIBsROUND NLK 5/8 DIA 20400 10370-0004 1
n3aro-ola07 KHCBEPOINTER BLK %/8 DIA 28400 | 0370-0lO7 1
Q370-0134 KNCBEROUND FOR 0. 128" DIA SHAFT 20400 (03T0-0134 1
0490-0739 RELAYIDRPDT 2A 11342 {HPLID~24V 1
0520-01k8 SCREWINYLON RD HD SLOT DR 2~589 28480 |0520~-0110 2
a666~1055% REFXD COMP 1| HEGOHM %X L/2M all2l JED 1055 1
Qals~2055 REFXD CONP 2 NEGOHM 5% L/2W Qll2L |ED 2055 H
esn7-Lo3l RIFXD COWP LOK MM LDX L/2W Q112 |EB 1031 1
0490-0083 RIFXD MET FLM L.96K DHN LX 170N 14674 |Ch 23
0650-0084 RIFXD MET FLA 2.15K 1X 1/0M 14074 [C4 2
a650-0085% REFXD NET FLN 2.61K DHH 1% 1/0M 14674 [Ch 1
0690~3136 R3FXD MET FLM L7.8K DHH LX L/BKW 14674 (L4 1
g658-3151 REFXD KET FLH 2.07K OHN LX 1/BMW 28480 |06%98-3151L 2
_jos9n-31%2 REFXD MET FLH 3.P3K 1% 1/8M 51437 | HFF-1/10-32 1
0690-3154 REFXD MET FLH 4,.22K OHH LY L7aMW 28480 | 0&690-3)1%4 n
Ce9R~-31%6 REFXD HET FLH LA.T7K OHH X L/8W babla [Ch 2
nevn-3157 REFXD MET FLR 19.6K 1% 1/8W LAtT4 |Ch 17
0630-315% REFXD BET =LM 26.LK OHM 1% L/0W 15042 [CEA 1
N698~3422 REFXD MEY FLH 42.2K JHW 1% L/2W 51637 |HFF-1/2~10 i
069 8-3440 REFXD MRET FLM L9 OHM 1% 1/8W 91637 |MF-L/L0-32 1o
0698~3445 REFXO MET FLK 340 DHN 1% 1/0W LAaT4 LA 4
D498~3450 REFXD MET FLK 42.2K OHM LX L1/8BW 20480 |0690-3450 4
0698-3453 REFXD MET FLM 156K OMM 1% L/BW 28400 |0698-3453 X
0698-3455 RIFXD KET FLH 207K OHM 13 1/8W 28400 | 04698-3458 1
N69R=-3471 REFXD MET FLH LK OHN 0.1% 1/0M 284680 | 0698~3491 L
0690-3639 RIFXD NET OX 1.2K ONM 53 2K 28400 |0898-3839 1
ar57-0123 REFXD RET FLM 34.8K OHM 1% L/0W 51837 |NF-L/10-32 3
ar57-0154 REFXD KET FLH 6,195 DHM 1Y L/2K 14874 (C4h 1
nrsT~-02719 REFXD MET FLH 3.14K OHN LX )/8N 14674 |C4 k]
0757-0280 REFXD MET FLH LK DHH 1X L/0W 14674 |Ch 2
g757-0290 RIFXD MET FLH 6.19K OHN LX L/BK 28400 | 0757-0290 2
0757-0387 RIFXD MET FLM 100K OIIM 1X L/2W 28480 | 07157~0367 1
#  Bee Introduction to this nection for ordering nformation
6-12




Made] 8414A Heetjon Vi
Replacenble Pirts
Talde 623, Parls List Indexed by BP Part Numboer (Cont)

& Pari No, Dascription # | M, MIr, Parl No, TQ
0757-0401 REFXD MEY FLH 100 OHM 1% }/8M 14674 |04 )
0T37-0416 REFXD HET FLN 511 OHN LX }/0M 1A8T4 |C4 1
0757-0421% REFXD NEV FLH 825 OHR 1X L/4M 28480 |0751-0421 b
0757-0424 REFXD PEY FLM 1.10K ONR LT L/0W 28400 |0T57-0424 2
0757-0430 REEXD MET FLN S.)IR 1% 1/0W 14674 [C4 3
Q757-04.49 REFXD MET FLH 6,01K OMK 13 L/8W 20400 (0757-0439 1
07%57-0440 REFXD MEY FLN 7.50K L% }/0W 14674 [C4 A
0757-0442 REFXD KEY FLK 10.0K 1X 1/0K LAGTH (LA s
0757-044) REFXD RET FLH LL.OK QN 13 L/0W 51637 [HF=1/11-32 2
0757-0AAS REFXD MET FLH 12.1K 0NN L3 L/8W 28400 [0757-0444 1
0757-0447 REFXD MET FLN 16.2K DHN 1X §/70N 20480 |0T57~0447 )
0757-0458 RSIFXD MET FLM 5).3K OHN LX L/8K 51837 |HF-1/10-32 4
a757-0400 REFXD MET FLK 61.9% DHH L2 1/nW 20480 |Q75T7-0400 L)
0757-0455% REFXD MET FLN 100K 1% L/0K L4074 |Ch B
0757-0853 REFXD HET FLK 51.1K DHK LX L/2W 20480 [0757-0853 I\
0761-0021 REFXD NET DX 1000 OHM 5% IW 14674 |C~32 oup 2
0836-0002 REFXD CARRON 20 NEGOIK 10X LW 28400 |083n-c002 2
1200-0037 SOCKETSCRT TURE 72025 | 97097 }
1200-0005 COVER PLATEICRY SUCKET 72025 |9709-1 1
1250-0083 CCNNECTOREBNC 2845> (1250-00n3 5
1250-0835 CONNECIDRIRF PC HOUNT 50291 |50-051-0000 2
1231-0490 CONNECTDREPC 22 CUNTACTS 28480 |1251~0478 ?
1251-1016 CONNECTDRE2 PIN B1312 [JSF2P-25-AB )
1258-1017 CONNECYORE2 PEN, MATES W/1251-1016 BL3)2 |JF2p-25-Ab 1
1251-1378 CCNNECTDRIPGC 9 CUNTACTS C2660 |64-17 1
1853-0020 QeSE PHPISELECTED FRON 2N3702) 28400 |1053-0020 13
18%3-n051 Q5] PRP Q2735 | 2N4037 2
1854-0071 QrSI NPN{SELECTED FRON 2N2704) 28400 |Lo54-0071 L4
1054-0072 Q:S[ NPN 22735 |2N30%4 2
1054-0221 Q3SI NPHEREPLAGEADLE BY 2N4044) ~84B0 | Lus4-0221 B
1854-0232 0351 NPNUSELECTED FRON 2N3440) 28200 |1 054-0232 | 9
}854-0237 QESI NPN 04712 |2N7738, 1
1901~-0025 DIODESILICON 100MA/LY a7263 (FD 2387 3
1901-0029 DIGDEtSILICON 600 PIV 28480 | 150k-0029 1
1901-0033 DIUDEESILICON 100MA LBOWV 07283 |FD3369 L
1901-0040 DIGDEESILICON 30HA JOWV 07263 |FDGLONG 9
1901-00%50 DILDEESILICON T75Y 14433 | 5270 1
1901-0473 DIODE ASSYESILICON 50 HA T7500P1V 20480 [1590L~047) %
1901-0557 0 100E tRULTIPLE 24460 [1901-05%7 2
1902-0025 DIODE,BREAKDOMNE10,0V 5% 400 NN 284080 [1902-3025 1
1902-0041 D IODE tBREAKDOWN 5.11V 5% 04713 |5210939-98 1
1902-311% DIODEBREAKDOWN 6,49V 2% 04713 | 5200539~-129 1
1902-3428 DIODE BREAKDOWNFSILICON 100V 5% 20480 |1902-3428 1
2100-0150 REVAR GANGED 2X10K DHM 20% LIN 1/4N 28480 |2100-01%0 L
2100-0942 RIVAR FLK BOK OHH 20% 3/4M 284R0 |2190-0947 1
2100-175% RIVAR WN 2K OHM 5% TYPE V LW 20480 |2100~1759 !
2100-1760 RIVAR WN 5K OHN <% TYPE V LK 20480 | 2100-1740 2
2100-1770 REVAR WM 100 OHM 3% TYPE H 1w 28480 |2100-17 0 2
2)00-1808 ~REVAR 100 OHM 20% LIN L/2W 28480 |2100-1008 1
2100-1910 REVAR 100K OHM 20X 3/4W 20480 | 2100-1910 2
2100-196% RIVAR | NEGDHM 20% 3/4M 28480 | 2100~1989 1
2100-2415 RIVAR CONP LXK DHH 20X LIN L/2K 28480 | 2300-2415" 2
2100-2700 RIVAR CONP 5K-5 HEGO)NM 20-30% LIN LW 28460 | 2100-270% 1
2210-0001 SCREWIMACKINE SST FH 4-40X3/16 $7934 | 0ND 1

# Bes Introduction to this secilon for ordering Information
)
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Bastion VI

lepinceable Parts

Table 643, Parts List Indexed by B Part Number (Cont)

Modal 8414A

4 Pnrl No, Dannripilon # Mir, Mir. Part No, TQ
2370-000 1 SCNERESST FLAT 10 =32 X 0,280 26400 {2370-000) )
2370-0003 SCREWEEST FLAYT WD 6-32 X 0,500 28480 | 2370-0003 2
2370-001 3 SCREWIEST FLAT )0 ML DR =32 X 371 26400 |2370~0013 )
3101-0044 SKEYCHIPUSHBUTYON SPEY ND 21073 |39 N.Q, !
N01-0%73 SWETCHISLIDE DPOT 0.5A 128V AC/DC 15721 [6320-0018 )
4320-00h2 EXTRUSIORyRUBRER 20400 [4320-0062 )
5000=-3339 COVERPLUG=IN BOY TON 28400 |5000~-3339 1
B020=-320) TRIRyNAREPLATE 28400 |5020-320) !
5N 20-3200 P INy EXTRACTIR 28400 |B020-3200 }
3040-027 FOOTy PLUG=IN 28400 (5040-0274 1
5040-040) SUPPORTRCAPAC ETOR 20400 |5040~040} i
80A0-042) INSULATORIEOR RIB FOLUS 20400 |5040-042) !
5040-023% TOP COVER ASSYPLUG-IN 28400 [5060-023% )
50h0~0407 COIL IALIGNNENT 28400 | BO4O~040% !
7120-1204 TRADEHARK 20480 |7120-1254 )
7020-1874 PLATE S IDENTIE ICAT JONCPOLAR DISPLAY) 28480 |7120-L57% )
y100-1430 COLL/CHOKE 51,0 UK 5% 28460 |9100-1410 i
7100~ 64} COILENOLDED CHORE 240.0 LN 20400 |9100=-1641 9
9100-)664 COIL/CHOKE 3000 Ui 5% 20410 |9100~1664 2
9100-2421 TRANSFORKER 28400 [7100-242) X
7100=-2422 TRANSFORMER 2E480 | 91002422 }
ML40-005) COILIFXD 400 LY 2840G (7140-008] 1
aNA0-63 606 CADLESCRY 20460 |00LA0-5 605 1
QHALL=61007 CABLE ASSYSTEST CHANNEL INPUY 2E4R0 |08410=-61007 !
004 14-000 & LOVEREREAR CRY 206480 |04 14=0001 1
0N4 L4=0003 PANEL EFRONY 28400 (008414~0003 !
104 1 A=0000 PANELIREAR RBABD | 0B84 14~0000 l
054 L5=0009 STANDARD SHITH CHART SEYEVIEWING 28400 | 064 L4-0009 1
04 14-0010 STANDARD SHITH CHART SUTEPHOTO 20410 |044L4=-0010 )
anAL4=0011 EXPANDED SHITH CHARY SETRVIEWING 20480 |08414-00%) }
Q4 )A-0012 EXPANDED SKETH CHART SET sPHOTOGRAPHIC 26480 | 04 L4=0012 1
0NALA=-0021 CORPRESSED SKITH CHAP ™ SETEVEEWING 28480 | 0B414=002) 1
QR4 LA-N0 22 CONPRESSED SHITH CHART SET:PHOTO 2BARO {004 L4-0022 1
084 L4~0027 RETURN LOSSEYIENING 28400 |064L4=002) i
a4 3 4-00 24 RETURN LOSSEPHOTN 28480 [004L4-0024 )
0041 4~2001 4 CRY BEZEL 20400 |0B4LA=20L4 1
QB4 LA~ 6003 ASSYLPOMER SUPPLY 284B0 [0N4L4-6003 1
00 'L 4=6004 ASSYrs 8100 ¥ STAND DFF 28480 | 004 L4=6004 }
004 14=601A fALE ASSYETEST CHANNEL INPUT 28400 10B4L46014 1
N84 1A-60L6 ELECTRON TURE FCRY 2480 | 004 34-40L0 L
anAL4-6028 ASSYSCOURDINATE CONVERTER 28400 | 084 LA~6020 1
0n414~6029 ASSYEZ-AXIS HOD & INTERCONNCCTEON 20480 [00414-5029 !
004LA~4030 ARSY IPLUG-IN CINNECTION 28400 [00414-4030 1
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Tahle 4,

Section VI
Replucenble Purts

Code List of Manufaetupors

The following code numbers are from Uie Federsl Supply Code for Manufacturers Catatoging Handhooks 114.1
(Nome tn Code) ave, J4-2 (Code to Name) and thebe Intest supplements, ‘The date of ravision snd the date of the
supplements used appepr al the hottom of eneh page, Alphabetical eodes have heen arbitrarily nssigned (o
suppllers not sppenring o te 114 Banshooks,

Coila

Nn, Mannineturer Adidress
OO0 ALEA Commen . . w0 o ADY sippher ol UK,
A MetCoy Eivetronles o .., Mount Holly tipnings, P,
MR Bege Bleetronies Cotp, 4 4 s Rocheser, B.Y.
T Cemen I« 0 o 0 v e s s Banielin, Cann
[INLKE] ”u"”i“ﬂl RN c"“"“.c“"[b
AN Mieiron, Cog e, 0 0 o0 Valley Blpm BUY,
08T Garnek e, o L s o s s Klerry HIML ROL
IRHIBN  Aerovin Carpy oy 4 v s 0 v s o o New Bediopl, Mass,
OOTHE AMP I & v v s e e e e s Hankhurg, e,
ONTRE  Abersit Radin G, 0 L 0 o Heontan, N,
TGTTI o YO0V PUT N . .wnubmlnumhncmmun
NORIR  Northern Engineering l.nlmmnnm, I, l]u:lln:mn. Wis,
ODRBY  Bangamn BEleetrie Co, Pieherna v, L 0 Plekens, K.C,
MIRAG o Fogunesring Co, 4 4 4, Clly of Jndusbry, Cal,
HOENY  Carl B Hobes om0 0 . . o s L Apgeles, Cal
ool Mieplabdne, o o . 0 L s Lvingion, N,
05on2  Gepersd Bleetrie o, Capaeltor Dept, ludsp Fulls, BJY,
Mot Abden Posdueta €, L 0y L s o Hie i, Maes,
M2y Alles Brpdley €0, 0 0 o L L Mibwanker, Wi,
DVIBL  Litbn Todusteles, b, o 0w . Teverly Wide, Ka),
DIARE  TRW Bemdeopduetam, Ine, . . o 0 0 Lawindale, Cal,
DIUDS  Tenns Instruments, Ine, Transistor Poducis PDiv,

Vv e e o s Pallas, Texas
naan  The Mllnnrr Mlu.Ln v e e Allanee, Ohin
MIBAR Emall Partedne, . . v 0 o Lo Angeles, Cal,
DIDKD  Prackibe Relave, dne, o o 0 0 0 0 o o Yan Nuys, Eal,
MATD  Gudeliond Nros, SB% . L 4 4 Rew Yk RLY.
MO Amermeh Corpe + 0 o v 0 e e Boehiond, TR
mend Fohe Bngineeding €0, v o . 4 4 Banta Clara, el
ON 4 Fenoscube Comp, of Amerles , ,  , , Hsugerties, B.Y,
ORLLG Wheeloeh Signals, fnes . o 0 o Long Branch, B,
ORG Cole Jtuhber and Masticsboe, ., . . . Bunnyvale, Ca),
0N AmphennlBarg Rlectropics Copp,. . o Boadview, 1),
ORTAG  Hadin Corp, 0t ameriea, Bemlemmiuctar pnd Mateyials

Pividon . . s e linmendlle, Bl
42T Voealibe Couf Anwnrn. e o B Enyhimak, Conn,
DITTT  Nophkine Emgibeariig Co. L 0 Bean Frrnando, Cal,
DINTD Nudson Tl & Ple . ., . L., Besmh N
I L1, Bepmieoniduetoy Prnd, lmu. .o Bymacuae, BUY
GATOB  Amex Machie & Tod Coo o 0 o, 0 L 0 Daving, Ghle
P Ebenm Corpe L L L s Cepian, Callt,
MBIE ParderSeal o, 0 o, 0 s s L Angeles, Cal
MARTT Tramsbtron Bleetrie Com, o 4 0 0 o Wakellebd, Mass,
D3RR Pymliim Resdaor Cn,, Ine, v o Codar Knnlls, B,
oauhg  Hinger Coyy Dichl Div,, V¥ innlrme vlant . Sumenitie, N,
040080 Areow, Haxt ansd Hegeman Eleet, €0, ., Hartford, Conn,
24007 Taruaa Corp. o o 0w w w w  Lambenivilie, N
MOne  Aren Elegtronie bne, . o . 4 4 4 Grest Neeh, NLY,
AT Emsex Wire o o o L L 0 o b Angeles, Cad,
D422 HEQ Divivion of Aeevax . ., L Myrtle Beach, 8.C,
0AAB4  Precision Paper Tulie Cu, 0 0 4 0 0 Wheebing, B
D44 Dymee Divisbon of Hewlelt l'u:knni Co,  Malo A, €0,
04653 Sylvania Eleetrie Products, Microwosve Desiee [y,

Vor e e e e e e s s Meuplain View, Cal,
04078 Pakota Epgroboe, 0 . 4 0 0 0 Gy Ty, Cal,
4713 Matamle tne, Semleonductor Moud, iy,

o e s ke e e e Phoents, Arirana
Ta2  Filtpmy C, Ines Western Div, ., ., Colver Eity, Cal,
B4TTY Automatie Blectrie ©n, . . o oy Bunthlahe, 0,
B0 Sequnie Wirne €, ., . L L L Redwond City, Ca),
BEL Preeion CoN Sprng Cive . 4 .+ 4 v v E§ Mante, Cal,
M4BT M, Mator Company  « « . o v v e o Weatcheater, B
M0N0 Compunent Mg Serviee Co, . W, Debdgewater, Mas,
NHOOL  Twendleth Ceptury Plastics, Ine, . .+ Los Angelvr, Cal,
ST Westinghouse Eleetrie Com. Semlennduetor Dept.

e e e e e e e e e s Youngwand, Po,
O L]

Revivadt Qcinber 10608

LI LA A b e W R e
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Codn
No.

hil47
nhany
79
GLTLE)
LI

1L TPES
LY
UATIN
HTHY
13 I
nivi4

NN
uslTh
(LTI}
0ih40

nnhnh
LG
HThl
FULR¥]
0nHn
ULOEL
07145
orIne
078

AR
NI
076G
1
Uk PTN

r Y
0rany
n7ne

07710
TR
NN
YAt H]

LA LL T

OR14D
826
URIDN
UL LY R
TR 4
M7
ORTIR
HRTRY
NRTNL

DEBG

DRIRA
aung
[IARE
Y
WHFL
HHELH
nubny

upp2R
14

Mnrwilacturer Adiirusy
ikanis, ne, e e Kan Maten, Eal.
Unian Cabiiae Corp,, I teet, v, L . . . New Yorh, NLY
Viung k. o, . . L L . t.’nnngu Park, £530.

benpe EleetpePiasties e o 0 v, L Bunnyvele, Cal,
Couns Plastic fein Eleelrival Bpree, Cn,)

v Rleveland, Ohin
N Rk o, B
limlm Iheighin, Long dsland, K.Y,

Westhsiry, N Y,

athey Colman Co,
TiHen Dptical Ca,
MetrorBelCorpe . 0 0 0 0 o
Btewntl Engineening O, L s o Bame Chag, Cal,
Waketiehs Engineering bae, 0 - 0 0 0 Wakiehel!, Ma.
Hasslck Co,, BHy, of Btewart Warner Corp,
- Hndgepngl, Conn.
Hedbwann) City, Cal.
. Boehester, BVY.
+ Chicapn, M.

Wavehem Canp,
Newach amd Lombh Oplica) Cn,

1A Pessluets €, 0l Amerten
Amatenn Eleebrapie Hanbwarse o, Ine,

.......... v New Rochelle, BLY.
nuulv I ln‘rmrnl fmdrument Co., e, Pepaconk, N
Benem) Deviees Co dowe, ., L L, Fsdbunnpnhs, b,
Compoenls Jne, Ann v, .. v Phoenis, Arisong

Tormngion Mg, Co. Wt Ty,
Varjan Awoe, Etmee Db,y . ., 4 . . .

Van Nuys, Ol
Sap Carb, Cal,

Bebvin Elvetme € 0 0 0 o L L Van Nuws, Cal.
Dighian o, v . ., . v s Paselena, Cal.
Framivtor Eleelronles Cony, . L L Minnrupalis, Minn,

Westingnure Electrie Corp., Eleetronte P abe 1y,

. O TN
lllnmllmfum. Vv e e . New Yo, B Y,
Cinclpthaphie €, o 0 L L L, Clwn(huiuttrv.l?al.
Bitienn Teansistor Corp, . Carle Plaes, N.Y.
Avhel Comp. L Cajver Lity, Cal,
Faleehild Caomera & lml Conp, hnmlunuiuﬂnr Div.

. ) - Muassintaln Virw, Cal.
Mine uuln nnl:lwr Cn. Minneapnbis, Minn,
Hivcher Copp, The ., v Manterey Pagh, Cal
Bylhanta Eleey, omd, Ine, .Ml vlm NN
........ » Mouptaim View, Cal,
'ln-lhnhnn',‘lw l'm-iumlm N 7 T T A R
e Bl Cos 0 0Ly 0 L oL Chikeagen, N,
Continental Fhevter Compy. . L L L L Hawlthope, Cad,
Raytheon Mig. Co., Bemicnndnerny D,

cos s Monntein Miew, Cal,
II-'" li l'uclmrll tm. ll-mmuu Radin My,

P o e

L R I P

[

......

ooy

-----

e e e e e e e Wockawiy, NI
.5, lnulnvvrllm(u C e s e e Angeles, Cal.
BHon, Delaert ., L voe Pemune, Cal,
Burgess Batbery Co, . . . Muum..luilu. Oatarby, Canmls
Devtech ¥amtener Cop, . L L . L v b Angeles, Cal.
Hrisiul v, The o e s s Walterhury, Conn,
Ebian Compeny . ., . v oo BUD Valley, Cal,

ITT Connan Eleetshe Ine,, I'Inunh Div. Phaenis, Anrone
Natiunal ftadio Lah, lne, . Parmus, B,
CHE Electmnies Bembeondurtny nmrntlum v, of €S
[{ TN . v e Lwell Mans,
:'vnumlllutm Cu Mmlulun lnmp I):pl
, o Eleselandd, Ghin
leltnln.....

+ Indiacapodis, i),
Bahenek Relapn iy, ., L

v e o Bate Mresa, Cal,
Tesus Capachnr Co, N | VR HTTTA 2N

Teels, Ind, e Atolun Bivet, . . . . Rurbank, Cal.
Kleetr Asemblice, b, . . . . . . v e Chideapn, 1,
C & K Companents fie, . ., v Newiah, Maw,

Mallory Datiery €, nf Canada, 1. m

Torin, htarin, Canmia

» o Noarwall, Conn,
bon Angeles, Cal,

From: Handbaok Supplements
J4-1 Pated AUGUST 10606
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Heotion VI
Repincegble Purts

Pahle G,

C
Ni, Monufactunr Atldrups
MY Tl e, o 0 0 o o L Derhedey, Ul
WG Caolmrupdum €L L 0 Niagam Falls, BLY,
Yok CTK of Berne, biey 4 v Ree, bk,
YRUAT  Chieage Felephome o) (.utllnmm lm
Ve e e ey B aaathema, £l
e By hlulv l ll urnnln [ /1] 7] T Willham, Maes,
VEabE Telabyne Fpes, Miepowaer e v, o, o L 0 Paln A, Cal.
PERA Nabmmakbead 0, L0 oL L L Bowey, Cal,
iR Paeehinn Lnnlll'l.lur an olammiva, KLY,
LID4 Dunean Eleewronies Ine, ., o 0 L L L, Conla Mews, Cal,
YTV Genrral Insirsmant Eop,, Bemiepndur bor Fivisiom, ol
welsthmup L . o 0 o 0L L. . Newaiy N
NI dmpepsd Electronle, Ine, L . 0L L o lbeia ek, Ca).
VIRTO Muelahw, Ines o 0 . 0L L v e s ale A, Cal,
JREWY Philasdelphia Hamdbe €, . ., . L L L, v Eampden, N,
PR e Mg Codne, L L, L, o Khady S, P,
FIOTE  Oulian bl Ine., Dot System Div, Alunge ague, B.M,
107 Clatpt MR En, 0 0 o L Pover, KT
LETRE Elmar Filter €, L L L, L L, W, Hhaven, Conn,
LRRBY  Nippon Electhie Cay, ), ltl. e e Tukys, Jinpan
VURRL  Mretex Eleelromieneap. 0 00 L L L Cluk, N,
PRI Pt Senjennductior bne, 0 L L Rewpont livach, o),
P2h4  Dickhson Electromes Corp, ., . L. Beatiwlale, Atlenna
A0 Awen Supply Codne, L L L oo WHehi, Kahis
pos Thermllny Lo oo oL Dalles, Teaas
a8 Telefunhen tGmnll) . c o Hunaver, Germany
1Asab  MublandeWrlght biv. of I'm:llln lmimmn. Ine,
e e e e e s e s Banmas €Iy, Bansas
(EUTH h‘rm"l'rrla Pk e e e ke Newhoey Parh, £,
P40 Calif, Reaistor Corp, 4 4 0 . L Banta Muniva, Cal,
MR Ameriean Compopenty, fne, . L, Combedinchan, P4,
PAEIYUTT Semienwtusiny, A Div, of Ink, Telephime &
Telepraph Corparathm . . Wes Palin Brach, 19,
VA dbewletbPackand Company . . 4 L L L Laweland, Coin,
060 Coppell Dubller Eleetrie Cop, & . . L . Newwh, KoL
JAGTY  Corping tlase Warks ., , . . . . ., Coiping, KLY,
WA Eleern Cubedine, o, L, L . L, Ban Galne), Cal.
AN Wiklen,. Mt 0, L L, v e e By due, Cal,
I The Bphere Codbe, o . 0 o0 L Lie Fadls, UL
IBUBS Webser Elvetronien €n, + > New Yk, BLY,
IBUNT  Befonden@orp, . o o L 0 o hurllnllluv Cul,
ORI Adjustable Bashing €0, 4 4 L N Tallywomd, Cal,
1BBBE  Micron Eleetronbes o Ganden iy, Long Danid, B.Y.
IBOHG  Amprodee b, €orpe L L, L L Bnink, NLY.
sl Cablebrondes o 0 0 L 0 L L, Conle Mess, Cal.
BT Twentieth Comury Cnld b;uum C L Bante Clara, Cul,
LORDE Fenwal Wleet bnes o o 4 o 0 . L Framingham, Mo,
IBRIE Amelendpe. . 0, 0 0 0 L L Mountain View, Cal,
AT Bpraee e Mpen €y 4 0 L L o, Bprier Pine, BLG
WU Omnkblpectiabne, 0 0 L L L Detmil DI
VOB Computer wode Corp, . ., 4 . o L L L bl NI
IABRG  Houts Adreralt ButComy,  © , . . l’n»uimu.tul
IGHRE  Yleal Prec, Meter ©ny, B, De Jur M-hr nn.
R R Vo e k), KUY
JETHAR lh'lm llmlln I)I\‘. ul (F.M. L‘nrp. + Kikonma, I,
YThn Thepnonetles Ipe, . ., . o Canaga Park, Cad,
1TATL Tranex Comprany . . . .« . . . . Muunlaib Vew, Col,
15 Hamli Metal Produets Conp, v o s AR, Ohie
11T4h  Anpstoshi Preesbne, . 0 . L L, Nu.llﬂlll’\\mn!.t‘ul
17000 Billeonix Ines . ., o . s L . Bunniyvale, Ca),
BT MeGrawlidimn Co, L L, L L, Manchestey, N.li.
LB Power Destpb Packlie Ine. 4 o 4 0 Pal A, Cal,
FROBY  Clevie Corp,, Semlconduetor Div, . . . Palo Alle, Cad,
IR Bignetiea Corp, 0 0 0 L . » o Bunbyvale, Cul.
WATE TyCarMig. Coudne. o o 4 0 v oy Holiton, Maxs,
IRARG TRW Eleena Comdp, Dive . 4 0 o 4 L L Des Plabnes, 1),
FBOHI  Curtis hbrument, bne, o 4 o 0 0 0 . ML Kben, NY
IRGID Vishay Insbrumentsboe, o o 0 0 0 v w . s Mabvem, Pa,
THRTE B Dubtopt and Cw,, Ine, Wumington, D).
DY) DawpantMfg, Co, L, L . L L L Mibwauker, Wis,
1310 The Hemdix Comp., Nnvllnlhm & Contraf Div,
Ve e s Telerbap, B
WWHO0  Thomas A, I-Hwn lm!unulu, Dl\ ol MeGraw Edison
. o L e e e Wes Orange, B,
0001548
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Model B414A

Cone LESL of Manuinetureys (Cont)

Mannfaciury Adilross
Comens . c v e Wbk Parly, 2al,
LAE Eleetrmien b ey Horselisnde, NLY,
Pleetra Mg €00 L L L 0 L tindepenidener, Kohtes
Seneral Atbdes Earp L L 0L Pl lphine, I,
Fawcutone, bne, 00 L Lo Jelatil Cpiy, NLY
Fabnlk Beartng Con, The o 0. o, 0 New it Con,
Fatwlers Melalurgical €orp. N, Clieap, 10,
Tesarun Corp, . < e A, il
ekl lhuim!Inuumntm c e s Wanhingion, DL,
ELE Lamd Divivon . o . Nela Park, Cleselam), Olin
Seneral Bwbin Co, ., . L L Wl Conennd, Mass,
Memenr boey, €ompa by, L . L v Huntigton, Ind,
Gries eproduerr Cop, Bew Jbinchedle, NY,
Grabert iy Cn, b Aieriea, b, Carbalilt, B
Compaviiolistor € 4 o0 00 L Hallistey, ta).
Homiimn Walch Co. .. 0 L L L L Latwaster, Pa,

LI

IBewdetel ginl e, oo Pada Abte, ).
Hesmah png, Coy 0, L L L L Kenilwerth, N,
bistrument Speclalies Cos, e ., L L Lty 10t Nk
LB dteer i Tl epe, L Ehwenahapn, By,
bty b, oL 0 L Elivwie, H),
Branwyeh Gl ioduchy, LI,

...... Hawheshury, Ontarin, Campla

(umunulmm. WoIE &, B,

<o Tormby, tIntann, Canmle
I'.ll.MnllmvkCn,.l.w. s Jadanagiai, bl
Meehonical lndistrns Prab e, . ., L, Ak, Ohin

Minparare Preeising llnmmu e, oL, L Kevin, N
Mmerto, L L . Uhieaga, ),
A N o, L L Ve + Engleswonnl, toln,
thmie Mig, €o, ., ., . . e e Nk, 1.
Pepn g & Mg Cmip, L., L L v Dayteatiwn, P,
Ml Corp, L, L, + v Eambibndee, Mass,
Previsinn l!wmmnuhm lmt lu » Enuthwmpion, ',
Microwase b Power Tube by, . . ., Walthiom, Mam.
Rosean Comtplder €, ., Westininster, Md,
Sonbowny Company . L, L, o Walthwn, Muss,
Shallepms MIg. Co, L, L, L Selma, N0,
Bimps Bleetre U, 000 L L Ehieape, 1.
Butmbane Conp, . ., .., L, . Ehunsfand, B, ¥,
Iaxthenn Co, Commueria) Mummluu & Syabem Py,
e B, Rorwalk, Con,
h;mulnlum I-‘lhn'L‘u.. lur. N 'lunuunlm.t.N\’
Bpdapore Eleele Co, L, L, Nurth Adains, Mo
TelexCorp, o L0 L L Tudna, Ol
Thinnas & BettaCn, . . . v Elvaleth, KL
Trpleit Eleetiead It €. ., v B, Ohin
Unime Switeh wmd '\luml I, o) Westinghaose S Brake
e, . e e Miiahsigh, 'a,
Unlnlml l !wlm (.n ..... Owuoanib, Muh,
Wardefommand Elecipic €. . ., ., hH.VrhmM.N.T.
Western Eleetrie o e, ., L, L L Nuew Yark, NV,
Waeston hist, I, \\-mm-!\n\anla Newarh, Nk
Witlek Mg o L, L, - Chavagse, L,
Minnesnta Minig & MEg. Co. fevere Migenin D)y
.............. S0P, Minn,
Al u \lll» L‘-i . e « Harthord, Cona,
Allist Conmae) L . ., v New Yaerle NLY,

Allmetal Berew Projuet o, Ine. Ganlen Ciky, B.Y,
Amples, Dy, uthmhrL‘nm L Pty Mich,
Artantic ks Rubber Works, e, . L - Chivage, 1),

Ampertte Co e, L, L L, L, s Unijun Clly, B
ADC Products e, ., L, . Minmapalis, Minn,
Belden Mig. ¢, , ., , ., v . Ehlieag, 1),

s Eleetewe Conp, .0 L, L L L,
Birnbaeh Rudm e, L ., L L, ,
Bhibey Edectrie €o,, Ine, ,
Roston Gear Works l)n, nf Murms (_n. nl ’I‘u s

v Cheselamd, Ohin
L New Yok, NLY,
Erie, Pa,

P v Quineey, My,
Bl Ihnlln.lm. e s e s Wil bbby, O)ue
Cumbrkdge Thermbanices me ..... Cambrptpe, Mass,

Camlow Fastener i, ., L L, » Paramus, NI,
Candwell Comdepser Copp, , , . llmirnhunl Labo BLY.
Busstann Mg, DI, 0! MeGraw-Edpaon o, St Louis, Mo,
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Table 6-4, Code List of Mapufactupers (Cont)

Cje

No, Manulnciiear Adidrs
a0 Chleage Comdenser Corp, . L 0 - Chieppn, 3.
TEA4T  Cabf Epinp Oy dnes L o Pl b, Rl
TIARD CTROCoE v v s v v v o o s e Blkhiart, ik
THAER  PET Conpon Eleeon lm Ve Lotk Atpeles, €al,
TI4TE  Cinemn, DIy Avesox Copp, . . 4 . o Thphanhk, Cal,
TUIIRYE Sl Qe kO, o 0 o e . Chivags, 11
TIBUY  Cepnbralah iy, -lltilnlemnulu- . Milwaukoee, Wis,
TUGIR Commeichl Plasties C, . 0 0 0 0 o o Eliengiy Bk
TITON  Copplli Wi o, The L L New Yor, RLY
9T Cotn il o, e, e osilener, RO
TITAE  Chivngo M!n!ntuw .nlup Wnnlu o e Chileagg B
TUIRG  Cineh Mg, Co, Bowand 35, Jounes Div, L Chisap 1L
TIORA Duw CornisRCunh v o« v w e v 0 Mullnl, Mivh,
TRIA6  Elector Mothe Mg o e, 0 Wilhmabiie, Conn.
TR Dkt Cope o N O U A S
Ta6OB  bndlna Cenera) Copp,, Eleetiamies Div, Ieashy, N,
0D Cenernd Instrument Corp,, Cap, Div, Newath, B,
TR Drshe MO Coe o 0 v o v s . M) Heighis, H).
TERRG Mugh )L Eby b, . o 0 v v o o o Pilulelphieg Pa,
TR wlemanCn, L L 0 o L v Elneap, B
RO Flastie Stop ButComp. 0 . . 0 . 0 Ui R
T Robent M, Bladley €0, 4 o 0 o o 0 Y Anpeles, Uil
TR Ere Tevhaologleal Prducts, Ine, 4 . 0 Frie, P,
Ty Nansen MR Coy e, 0 0 0 0 0 0 Pyt il
TanTH MM Heper € . o e DL
TAVIR  telipat v, of Beckgman bast, boe, L l-‘ullu'n-m. ol
T Hughes Prosddets st of Blughes Alreratt Co,

s e e e e Rewpant lieach, Kol
70D Amperexs Elvet, €0, 0 L v Hekwdle Jaby BLY
TABNG lllmllwhvmlrlm-iuclnrLnrp. e New Thasen, Cia,
TARDY  Carblng Electries I 4 0 v 0w w2 Nimtinnd, Eonp,
TAbRG  Chele P Mig. Co, o L . Trentiny, Nol,
TA6H2  Genrpe K, Gorpelt Co,, l)u Mhl. lmiumh'n Ine,

. S L V] Y T TN
73T lmln'rnlhnvw Produels e, o . . 0 0 . Chivag, 1L
TATAR  Fheher Sprela) MEg Coo o L L L L Cloclanabh, MM
TATHS  Geperad Inbisteles o, The 0 0 0 0 o L KV, Uhin
TARALG  Coslien Stomping & Tl €., . ., . tadhen, bl
FARUL  JFD Eleetnnies Cip. C e e kb RLY,
SANG  dennings Redine MIg. Corp. . 4 . L Bal e, Cal,
TANDT Gl Com, .. . . s Tbilgeheh, N
TILTG Bighalibe e 0 0 v 0 o Nrptune, N,
74480 AL Winbeaml S L . o L ., \\‘lmhnlvr. Muss,
RAREE  Jdustitial Copldenser Corp, Co e Bieagn, I
TARSE 0L Poddscts Divisbon of Mmlhl'lml Do Elvectmpive

[ 1] 1 LT } TR T AN ST
T RS, . o s W, M,
20042 Intenallona) Weshstance o, . o ., L L Philadeipiva, Pa,
TRLGE Reystone Cathon Co, dne, . 0 4 4 o BL Muys P,
IOSTH CTHE Knlghisdne, o v o . 0 v o o o Bdwiel B
TBARY  Rulka Eleetrie Camporstinon . ., . . ME Merun, BLY.
TORIB  Lenz Eleeble MO €0 0 0 0 0 L L v Uldespn, B
T0IL Liefuse, b L, 0 L oL v s Mabnes, AL
™oob Lend MR Co. . o . o L 0 Frie, 1,
THA W, Marweded ., v S Frmeen, Cal,
Tk Genedal Instrament me.. hllulmnlnl i ivion
e e Newarh, N
THART .lnlm-n hlmm hllu. Cn.‘lnr. v e e s e Malden, Mass,
THANS AW MIFCo, L L s e o b Angres, Cal,
100 CinclpMonadpock, v, of United Ceer Fastrner Conp,

e e e e e e e e e e Ban Leanden, Cal,
THAAD  Muedler Electrie € o 0 0 v 0 v v s Eleselamd, D
76703 RNetbemalUnion .+ . . .+ .+ .« . . Newark, NJ,
TGROA  Ook Munufactupmg €., o 4 . o Crpstad Lake UL
TTONH  The Dendix Curp,, Electrodynamics iy,

s e e e e e e e e NS Hellywand, Cal,
TN Packlie Metals Co, ., ., . o Ban Franchen, Cal,
THELL Phantian Instrasnent and Eleettonie Co, ‘

e e e e e e s s By Pasadens, Cal,
k1Y I'hlln:lclnhln hluwl apd Wire Copp, « . Philadelphio, i,
A2 Americah Machine & Foundry Co, Potter & Brumbield
5] LN NU TN T
T390 TRW Electrnle Components DIy, . ., Camden, R,
TISAR  Gencral Instrument Comp,, Reetifier Div.  Brookdyn, BY,
(0015415
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Code
N,

T4
LY
THIKN
THITT
THIRN
THiL
THANE
THIT
TH IR
THAWS
Thhh
THTHN
THIGT
TG
T2
Wih)
LT
Tt
Hiltk)
LUNINA]
L1
LI R0

Wl

Rz
LUFRL
R
Hib Y
LIELTT
HOBUL
ROOHI
D]
UL BN
K1nsn
YN
RiouhH
HI3e
LIRS
LI R
Rind
R8It

R
Ry

WLy
LE IR}

BT

LY¥II
Brg

LEHIN
IR
B2GAT

RETHR
K2R
LYLY A
LY 1K
HI0BK
LEDLTH
#1102

B 48
LEAY. T
#1208
LRI
LREVE
R34
B
LERLLE)

Manufaciurer Aulrnns
Harr s, I,
Foprahre, tal,

MRS HE

Besistuner Produetn o, . 0 0 0 0 0
Robbhereralt Corp, of Calid. .
Bhakepronid lnml-m a) {7 mll \\-uln

Sigme .. o N, Hralntews, M,
Signal lmlmlm ( nm. ....... L Mow Y, BUYL

sty Dunn b, e e Muman, Nl
ThompsotBpmer & Co o 4 .. Chivapn, F
Tilley Mg a0 L Ban Fraacken, Cal,
Blackpole CodpmCn, . o L v B My, P
Standand Thanmenn Comp. - 0 . Walllam, Muss,
Tisnerman Ponbucts, tiee 0 00 L Cheselainl, ORI
Trdibonmer I-‘numm-u ....... R Chahigie), i
Weinie Cin e e, Mass,
Wanles Kooy Im e [T LTI TR 5
Vieerlber ook Ine. o v v o - -« Harttond, Capie

L Clieapn, B,

N T TSI T L
New Hocoedle, KUY,
Maovesbinep, N0

Wunue MIg, L

CoptineialWin F ImNunIu( -np

Zivnwch Mg Corp, N

Mepen DHvivinn ol Kessions le bt

Prestale Corp, L N IS ) I

sehnitser Allny l'lmllnhlu Eleaheth, Nk

Jtevtpnpie Dnbuptkivs Asscidtbon, Any Beaind ol
mevbim ELA StodanbeWnhiogton, 1L,

Upias Switeh, 1is, Mason Fleebonies Conp.

Vb e e e e e  Walhighnd, o,
Unibed Fransbopmer Corp, L . e s Rew Yok NOY
thabiond Elestpie €omy o o 0 0 o0 L, Uhpeapn, YL
Bewrns ke, . L o s e, O
Aren Dnv, ol BRabertshng Lnnlmln Ca, L Columbus, Db
AN Sty Produets b~ L L Dellaneect)in
Avery Ll €n, o o Manrnmag, ).
Thsmmariund Co e, o0 0 L Mars )L N,
Sievens, Arpold, Co diee 0L Postag, Muss.
Dimen Grov o, v e e v, Ui

Lt Unonm,
. batirabge, HE.

L Venler, Cal,
L ahulbe, Comiy.

lnmuummulImlmm-'mulm e
GravhiN s, .. . . . v 0o
Tk Transdoriner © nm L
Wincheeter Kb, Div, llllmsiudnim
Militamry Bpeettiealion . .
Internationa) Rechibr Corp. . B Supimnbn, l‘.nl
Mepas Eleetonies, bies o 0o Ciinhioahe, Maaybank
Barry Cuntnls, Div, Barry Wight Comp,

Vv e e s e e e e Wateetouo, Mane,
Carter l'nmmnultmlmln. e Shnhte, HE
Sperth Faraday e, Copper Hewhts Kl Dis,

ek e s e ok, R,
Fhveirie Ihuul.nnr me v e e Nopwdh, Cann,
dviters Elecboujes Division of 5||nr Lathnn Cn.

, e e e R LB i, e,
) nlnhlhl ('nml m k Inu. Carp., Bpaer h llvl-nnv By ateniin
MV, 0 s v e e e e e e c L Parsmus, N
Magss e Indunstedes, e, ., L L liln'nunh, Lo,
By bvanda Blectrie Prod. Toe, Elevtonie Tube Bivision
e e e e v Fmpmnam, Pa
Astion Corp. ast Kewath, Hrbon, KoL
Switeherall, boe, L o0 0 0 v Elleage B
Metads & Contends bne,, hpn neer Prnfucts
..... Attlehsne, BMass.
l‘hllluwmlmnw L’-mnn‘ L‘n. O dodeet, L
Research Producta Cop, 0 0 0 0 Muwlissh, Wis.
Boltpmp ML Co Ine. o 0 L L Worndstin d, N.Y.
Vector Flectronie €o, 0 0 0 0 0 0 0 hiendate, Cal,

Cabr Fasbener 0, . . 0 v b o s timbrhlie, Mass,
Now Hampahee Ball Wearing, e, Peteshorugh, KL
Gepern) Enstrument Corp., Copacitor iy,

PO & 2T TN ST T T
I'rr \‘.in- uml Cubh- Div, Ve e L Appeles, Cal,
Victory EBg Compe o v v v v 0 e o Bpsingliehd, h.l
Bendin Corp., Red Bank v . . 0 0 Jted Panbs, Nl
Hubbhell Cormpy, . 0 0 0 v s o Mumldelein, B
, Newport Beach, Cal,
v e Brwkhyn NLY,
Palisades Jrarh, NS,
e e e e s Chieagn, BN

Rosanine, . . . . .
Epith, Herman M, e, o L

Teeh Labs
Cenbesd Bepew Cny, L, L .

L R
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Suection VI Modu) 8414A
Replacealle Parts
'Table 6e4,  Code List of Manufacturers (Cont) '
Cnile oTTH
Nw, Monutacturer Ay Nn, Manutasiurer Aaditran
UABOE  Gavits Whe and Cable Ciny Dive of Alprpaer Eorp, A Iaythenn Coy, Comp, Div., Db cam, £ el
ek e e e e teankdichl, Maws. S T T O ¥ [T T Y T 1T
HOBIA  Bupresghs Corp Bleclionie Tube Dive, Plamfienl, N, WALAH Sew ntibe Eevontes odaeis, e, Lovelamd, Coln,
WA Upndon Carbide orp, Consmmer Frod, e, ARBE Winmner Bleet, ©orp, TungsSnd Div. . ., Newath, R,
v e e ey Rew Yk, NV HABHT  CurpseWhpht Corp, Eleeliomies Ty,
BATTT  Mosdet B sl Mgy dnes 0y L Hunlington, bin), N T R L TP ST I R
WAL Loyl Bemigge Con 0 0 0 0 v oy ey e L, Fealae, M, B2 Buuth Chuater Conp. v - Ehivater, Pa,
WAL Avensitiesl i, & Rbin 29, ., . L, L L, NG B4 Ware Cinth adoets, e L, L, el nil, NI,
H4VTL  Arco Eleetrabbesdne, . ., . ., L . trvad Keeh, K.Y, ATH  Autimatic Mets) Produenn o, . . . Hioklyn, N Y
R4 A tlewener Co doee o 0 0 L Ban Franeen, tal, HAUHE - Wareester Presseld Al Curp, . Wabreslrr, Mas,
B0 TRW Capachor Div, v e Epallata, B, P0G Mupnrersft Eleenie t'n, L, L L. Chivagn, 1),
HADTR  Barhea Tarion, b, 4 o 0 0 0 L 0 oL Hinemington, I, PBRE  Geage AL Philhick Besanebiens, tve, . Bosiin, Mabs,
HBAB4  Doangon Makding Compuny . . . . . L L Jniton, N, UBENE  Abljes Prnluets o, L L L L L Dismin, Fia.
BRATY AL, oL, L L an Franeisen, Cal. UBLAN - Condinentad Conbeelr Coup, . L, L, Winndadile, 3,3,
BOATA LM, Brvammpbe & €o, o 0 L L San Frioisen, Cal, WG Leveralt Mg, Oo b, L, baag Idand, KLY,
wonba - Kolbed Bonby, Ine, 0 0 4 0, L L, Hamden, o, Wb  Natmmsl Coll Cn, ., , . S Alwridan, Wyn,
BDULY  Henmlewm BubberCo, . ., , . v Ehlenge, ). UBRTH  VMitrmen, b, L L L L » Nesheeport, Conn,
RANTH FalnieDearb €0, 4 0 o 0 o 4 Ly Lo Augrles, Ealll, Wbt Gonles iy, L L, L L v Rleemdiehl, B,
HBIRT - Clleon Prehdin Ppodueta €o,, Ve, 200mn D elghts, P, UHABY  Methnde Mg, 0, . . . . ., Inlliag Mesbiws, 1)),
BuDTE - Preciunn Hubiher Prnbuets Corp, v o Bnybon, Ohin BABEN  Avnld Eppieening n, . L, L L. »Matenpe, 1.
Hunld  Radio S ol Asieries, Electbomne Comp, & Pesiees By, MOTEL e Bleebre Eog dne, L L L L e, hy.
L T T T NHURE  Siclon Mg, Co, . . ., e Wasa .
R Beapem Mo, L . L, L L voow tileidale, Cal. UABRT  Weehewmwr oo, . ., Chivagn, .
B7034 Moo ndinlvies . o 0 L L L L L Aneheln, Cal WIUBT  Microwme Awor, Wil [, o Rumnyvale, el
RTZLE - Platen Corgmratinn tLanstale Fhivision) . . Banlale, Pa. UBUEL D) v o Avpenos Carp, L. L, L Ohean, BUY,
RTATE Western Filnous Blass Prvivets Cn Bat Franeso, Cal, WG Thordaesn depmner b, ., ., L, . M. Carmel, I,
BTNd Van Waters b Rogern | v Kan Franeisen, al, BN Bolor Manulpetunppe t, ., ., boos Anpahis, thal,
HIO00 Tower M Comp. . . L L . voe o Feslibepen, 1), PEMG  Mareaw)teh, v, ot M s limmeyw el Frevpunt, HE
BR1AD  CutlepHammer, Ine, Ve o dnendi, )1, DM Cwhon Beew 0, L L L L, w Ehleapn, )
KR thonb® Nablonnd Butbenbes, b, o, L L L L Panl, Minn, WL Mirpswaise Asoeiabes, e, ., , . Bupkimetom, Mk,
HEAUR  Cepesel MillF, tor, e e el BLY, WEOOL Exeol Troniapmes e L ., L L, L, tinh bl Lrw).,
I Graybar Bleetrie €0 0 00 L L, L L L, Opklamd, Cal, BRI Nevlite fne, 0 L L, L L L L L ichard M, N.Y,
ROATE G Dty Copp. ., 4 o L, L Beheneckdy, LY, URTAR - Bab Fermamdn Ebeer Mg B L, L Ban Frvoaiin, 2l
HOGIE - United Tramformer €., o 0L 0L L, Uhileapn, DD, DHERE  Thopswsa b, bne, . 0, L ., bt el .Y,
HONA - Wnjted Bl Machinery Corp, . L L L L edy, Mam, DTABE  Frdusteind Retaimbng Ring tw, tvinginn, N,
BT LB Rebher o, Conviemer Dl & Plisties Pl iy, DIDAN Awtopkatie k Peeetaan Mig, , . . L lmphewooind, N
I R T T L'V To o HINTH Reon Wesisbor o, L L ., L, v Yanhers, NLY,
BOTE United Carr Panbemer Conp ., . L, L  Chivagn, 1, DTUHE  Latton Ayabem b, AdiepWeslien Copmni, Pis.
HOUTO  Bearbmt Boginecring €0, . 0 0 oL Non Freeisen, € o e New lagdelle, NLY
WEVAR LT Canpon Elect, Ine, Selems v, ., Balein, Mase, UHYAL e Tomes e, L, L L dwmaien. BLUY,
e Contwr Spring MBI Co, o . L L L, Ban Franeten, Cul, WRAOH  Jtubbe Feel, tpe. ., L, L + mdeng, 2,
DLAAE - Maller Iob & Rameplabe €0, 4 L L L L L EFMonte, Cal, RO Hewlebpihehand O, Mow ey Div, , ., v Puslenu, '),
BIAIR Rwdo Materinbs €o, o 0oy L L L Chiea, L UHLTR  Micrlot, e, L L L L B Pasadehg, il
BIRGE Awpabdae, o oL L L L, L . ALehbi, Muss, e ) AlEn P, o L Mamaaerl, NY,
BLEIT  Dale Electomles dne, . ., L, Colaimln, Behr, URATH  Zepo Mhe o, ., . L, R (TR AT R
WISEL Eho Oy oL o Willow Grose, P, WA Eredns o, 0 Clesvlsink, iin
AT Gremer Mg Co dhiee oL L, L Wakiefiedd, M. URTIL heneral Midls I, Elvetionies ., Ainneapdis, Minn.
BIRLT R Dewclopnient €0, . . L L, Hebwomd Oy, Cal, BERTE Paven A0y ol Biewh it tachapt Cn. | . . Pt Al Cal.
BIARG Maten Mg Co bne. 0, L L . L L, v Ehleugn, 1. URREL - Kaorth Hilks Elechoges, toe, . . L, . . ien thne, BY.
HIRG Honeywell ey, Mico Bwiteh Div. . . Freepa, DL HHITR  Intermtinna)l Flechimnie Itewan b Co, il Ca),
uinal - Nohoeloos, Spring €0, 4 L L L L L L L Oudiland, ). WL Columbpa Tevlimea) Cop ., L L v Rew Y, KLY,
WLLRO  TrnCommector Corp, . 0 Ly L L, L Pealindy, Maks, DILY Vanap Awovtabes ., L L L L Pabr Alin, Cal
BRI Elyest Dpliead Coy die, 0 L L L L L L Rachierier, LY, IMATH Ao o, L L L L o Winehesier, M,
WINT  Tepsnlite Jisnbated Whe €0, boe, Tarryinwn, R.Y, HOBLG  Marshall bd,, Copacior Div. Moninin, tal.
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Seetion VII
Manunl Chunges

SECTIC VII
MANUAL CHANGES

71, INTRODUCTION

7.2, This seetlon contains iformation for ndupt-
fng this manual Lo inslruments for which t),e cons
Lent does nol upply diveetly, tn pddition, informa.
Hon ahout recommended modifieations for .
provements to the nstriments fs provided,

7-3, MANUAL CHANGES

70, To adapt this mununl to your [nstrument,
refer to ‘Pnble 7-1 and make all of the manunl
changes listed  opposite your instrument serinl
numbey,

T-F0F your strament and serinl nunber s not
listxd on the Ltle page of this manua) or I Tahle

7-1 holow, W omay be documented in o yellow
MANUAL CHANGES supplement, Foy adeitjopu)
Important formation concerning serinl numbey
eoverage refer Lo INSTRUMENTS COVERED BY
MANUAL in heetion |,

70, Snme sehemntie  dingrams  mny  contain o
“dugger' symbol near components whieh have
changes or have heen ndded during the Jife of the
Istrument, "The “dagger’ rofors to Pable 7.2, Sum-
mary of Changes by Component, Informntion from
this table In conpupetion with ¢ formation from
Table 7-1 may he used to determine §F the change
sppbies Lo the fastrument belny servived,

Tuble 7-1, Manunl Changes by Serial 1 amhey

p— Hersal Piefin or Nimber ey Malie Manual Clsnges ——.

’_. Bevial Peetin ar Bumbwr e Mok Munns) Chsiges .
RN A
Btk I

= NEW JTEM

CHANGE A

Page G4, Table 6.2:

Change AZCL4 und A2RC36 10 BP 2art No, 0160 2204, C; FXD MICA LOOPE b,

Page 6-6, Table 6.2;

Chimge AZLL and AZLT Lo HE Part No, $100-1664, COIL/CHIOKE 3000 UL 57,

Page 8-13, Figure 8-1.:
Change AZCL md A2CH6 Lo 100 pl,
Chunge AZLL und ARL7 to 3 mll,

CHANGE B

Page 6.3, 'Pable 6.2
Delete ALRAL through ALRAA,

Puge 8-17, Flgure 8.18:
Delete ALRAZ through AL,

7.1
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Tuble T2, Summnry of Chunges by Component

o wo ey [T

CHANGES Al AR Al Ad Chassis (No refix)
A cy @
g
L1, 7
B R4 244 07,8, 11,0
12,22, 23,
20, 27
l!lnnlum- willy hew pradd,
Heplace wih il al par,
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Sectfon VIII Madel 8414A
Service
Table 8-1, Recommeaded Test Equipment
tem Critical Specilteations Recommended HP Model
Oseillatoy Freguency Range: 280 (£60) kblz and 1 200CD, 661 A

(t0.1) kHz
OQutput Level: variable from 0 to 3.0 Vems
Output Impedance: 60 to 600 ohmis

DC Power Supply

Output: -b Vde

G213A

Oseilloscope

Vortiva):
Minimum bandwidth 6 Mz
Minimum sensitivity 10 mV/em
Input: de and ne

Horizontal:
Ruange: 1 pseefom Lo § pseefem

1HOA with 1801A and
IS21A

Network — Annlyzer

Nu Substitute Muy be Used,

BA10A with BJA1lA or
BIOTA

Sweep Oscillator

Frequency Range: Any frequency within the
operating runge of the Netwark Analyzer,

8G90A with RIY unit as
required (see Note 1)

20.dB Attenuntor

Impedanee: 60 olims nomingl
Attenuation: 20dDB t3dB

SWR: 1.3 max (1 kHz nnd 280 kilz)
Conneetoy: BNC

8491A with N to BNC
adapters (see Note 2)

Trunsducer

Frequeney Range: Same as Sweep Oscillator

BT10A, 8BTALA, 8TA2A,
BT43A or 874bA (see
Note 1))

Service Cable (sup-
plied with 8410A or
B407A)

No Substitute May he Used

HP Part No, 08:110.6032

High Voltage DCVM

Range: 0to G kV
Accuraey: £10% of reading
Input Impedance: 212G ohms

410B with 11044A volt.
e divider probe,

LEar B4OTA Networl Anslyzers Model 80012 wwedp Qsollator may he uard,
20setusenpe 100D divider prabe, sich as 1P Model 100034 may e used i place of 2008 attenuatuy

IFur BL0TA Network Analyzers use P Model FLBGTA or HNC Tee,

8-0
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B-2, 'This seetion contains prineiples of operntion,
cireuit deseriptions, troubleshooting procedures,
schemuatie dingrams and repair procedures,

8-3, PRINCIPLES OF OPERATION,

B-4, A deseription of the simplified block dimgpram
ard general prineiples of operation are presented
on the first foldout, A detafled block dingram
deseription s presented on the back of the foldout
proceding the diagram, Schematie cfreuit deserip-
tions are given on the back of the foldout preced-
ing ench schematle dingram,

B-b. TROUBLESHOOTING,

86,  An equipment setup and preliminary instrues
tions for all troubleshooting procedures are given
in Figure B-4, Troubleshooting procedures for the
block dingram and ench schematie are on the back
of the foldout preceding the block dingram and
each schematie,

8-7. RECOMMENDED TEST EQUIPMENT,

8-8. The test instruments and aceessories required
for troubleshooting nre listed in Taple 8.1, Toest
instruments other than those Msted can be used
provided thelr performunce equnls or exceeds the
Criticnl Speclfications listed,

8.9, REPAIR.
8-10. Part Location Aids.

8-11. The locations of adjustments, chassis-
mounted parts and mnjor nssemblies are shown on
the lust foldout, The locations of individual com-
ponents mounted on o printed circuit board are
shown opposite the related schematie diagram, The
part reference designator may be found from the
schematic diugram, then located on the board,

8-12. Circuit Board Rapair,

8-13, The printed circuit boards in the 8414 A are
of the plated-through type consisting of metallic

conductors honded to both sides of insulating
materinl, Soldering can be danwe from either side of
the honrd with equally good results. Table 8.2 lists
required tools and materinls, Following are recom-
mendations and precautions pertinent to printed
efrenit yepmir work,

o Avold  unnecessary  component  substi-
tution; it ean result in damage to the cirenlt bonrd
mnd ndjneent componenis,

b, Do not use n high-power soldering fron,
sxeessive heat may Nift a conductor or dumnge the
board,

e. Use n suction device (Tnable 8-2) or
wooden toothpick to remove solder from compo-
nent mounting holes, Do not use a sharp metal
object such as an mwl or twist drifl for this purpose,
Sharp objects may damage the plated-through
conduelor,

d.  Aflter soldering, remove excess (ux from
the soldered nren and apply n protective coating Lo
prevent contminption and corrosion. See ‘Pable
B-2 for recommendntions,

B-14, A hroken or burned seetion of conductor
ean be repaired by bridging the dameged section
with @ length of tinned copper wire, Allow ade-
quate overlup and remove any varnish from the
condiuetor before soldering wire into place,

8-16, Component Replacement,

8-16, A peneral procedure for replicing a com-
jranent is as follows:

a.  Remove defeetive component from cireuit
bouard,

h. Remaove solder from mounting holes using
o suction desoldering ald (Table B-2) or wooden
toothplek,

¢, Shape leads or replacement component to
match mounting hole spaeing,

d. Insert component leads into mounting
holes and position component as onginal was posi-

8-1
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Tnble 8:2, Printed Clreuit Soldering Equipment

Itom Use

Specifieation It Recommended

Soldaring 'Too) | Soldering Wattnge Ratings: 17,6 Ungare =776 Handle with
Unsoldering Tip Temp: 750 -- 800°F Ungar #1287 Heating
Tip Sk 1/B" QD Unit

Soldering  Tip | Soldering

Shape: chisel

Ungar =PL113

general pur- | Unsoldering Sizer /8"

pose

De-soldering Unsoldering  multicopnee- | Suctjon devive to remove Soldupullt by the Edsyn

nid tion  components (e, [ molten soldey  from [Company, Arleta,
sockels) vonnection Calflarnin

Resin {flux) [ Remove excess Nux from

Musl not dissolve etched | Freon

solvent saklered swren hefore appli- [ eleeuit buse bowrd materinl | Acetone
cution of protective vonting | or vonduetor honding agent Laeguer Thinner
Bsopropyl Aleohal (100%
dry)
Solder Component Replacement Resix (Nux) core, high tn
Cireuit Boayd repair cobtent (GO0 tin/lend), 14
Wiring gnuge (SWG) preferred
Protective Contaminution,  corroston | Good electrienl insulation, | GE DR1- FILM 88,
Conting protection nfter soldering corrosion pravention  prop- | General  Eloctriv Co,,

erties

Silfcone Produets Dopt,,
Waterford, New York

tioned, Do not foree leads of replicement com-
ponent into monnting holes, Sharp lead ends may
damage plated-through conductor,

Note

Axfal lead components, such as resistors
nnd tubular eapaeitors, ean be replaced
without unsoldering, Clip leads near
hady of defective component, remove
component und strafghten leads 1eft in
hoard, Wrap leads of replacement cops
ponent one turn wound origingl Jends,
Solder wrapped connection nnd elip off
excess Jend,

B-17. Transistor Replacement,

8-18, A general procedure for replieing n transis-
tor s ns follows:

., Do not apply excessive heat, See Table
B-2 for soldering tool specifications,

8-2

b, Use a heat sink such as pliors or hemostat
hetween transistor body mid ot soldering §ron,

¢, When installing o replacement transistor,
ensure sulficient lead length to dissipate heat of
soldering by maintaining ahout the snme length of
expored lead as .4 for original transistor,

8-19, Diode Replocement,

8-20, Solid state diodes are v many physical
forms, ‘This sometimes results in confusion as to
which lend or conneetion is for the eathode (hega-
tive) or anode (positive), since not el diodes are
mirked with the standard symbols, Figure 8-1
shows examples of some diode marking methaods,
If doubt exists as to polarity, an ohmmetor may be
wied to determine the proper conncetion, It s
necessary to know the polarity of the ohms leud
with respeet to the common lend for the ohmmeter
used, Ohms lead polarities for some common ohm-
meters are shown in Table 8.3, When the ohm-
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FIELD EFFECT TRANSISTORS
METAL CABE ”L"",E:‘S'ZT':S“ METAL CABE
- r ! o -
) | 1_!, F
. " ‘J l ¢ ( aj
D¢S ” ‘ |
R SG60 D? » 57 5
6D ar n? bl
6D0S 67 Gl
DIODES
DIGHE SYMRQI
ANODE ——#-—— CATHODI
] wuqt | | :
SIRINE '
""" g I.) |
] ] CaNICAL
Catonl cmuom END
) o
| 1opE L }
| e 7
"H ‘l #L H
AN n\ ]
cmunn[ CAIIDE
") b
IT ] ]
cmnom CATHODE

BI-POLAR TRANSISTORS

BLACK ERPOXY (PLASTIC) TRANBISTORS
'Tl (i I
Cl

]

Cr tus
)
.
’ K
Cgt |
[BC

—
l__.? L["—::TT
I
RN
Cyl ¢
SHIELD

Figure 8-1, Examples of Diode and Transistor Marking Methods

meter indieates the least diode resistance, Lhe
cathode of the diode is connected to the ohmmeter
lead which 5 negative with respeet to the other
lead,

Note

Diode replacement fnstructions m» the
same as those for transistor replacemaent.

B-21. SCHEMATIC DIAGRAMS,

B-22. The schematie dingrams in this secticn
represent the clreuits electrically. They are not
wiring disgrams, though wire colors nre given
where practienl,

B-23, ‘The cirenits are arranged according to signnl
flow; consequently, some switeh and cfreuft ns
semblies may be shown in part on more than one
disgram, Il so, the reference designntion is pre.
ceded by PfO, for *Part of”', and is followed oy n
notation of the numhber of parts into which the
ussembly has heen divided,

824, The large numbers in the lower right corners
of the schematies nre the schemntic numbers,
These numbers are used to crass reference connee-
tions between schematies,

B-256, Some of the general information obitainable
from the schematies is shown in Figure 8.2, Notes

8-3
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Table 8-,  Ohmmeters Used Tor Transistor Pesting
Lead
Open Clreuit Short Cireuft
Ohmmeter Runge(s) Vaollayges Current Coloy Polurity
Bx 1K 1.0V 1 mA
tx 10K 1OV 100 pA
y, [ 1
{;ii, oo R x 100K LOV 10 pA . N
s Rx 1M 1OV I eA :
Itx 1OM 1.0V 0,1 pA
Rx 1h |1, L3V 0.67 mA
Itx 10K |LY b7 wBA Rod +
e 4tioc It x 100K Ly BT nA Blnlt'k N
Rx LM 1.3V 06 uA
Rx 10M 1.3V 0.06 pA
Hx 140 1.1V L. mA
Rx 1K 1.1V 110 uA , _
HD 4108 Rx 10K L1V TR ':{‘l‘,:l" *
Rx 100K 1.1V 1.1 uA
Rx 1M Y 0.11 A
e Red +
Simpson 260 Rx 100 1.6V 1 mA ek
Simpson 269 Rx 1K 1.6V 0,82 mA lﬂ:;'llc f
Ml ot (e I’x 100 1.6V J.20 mA
Priplett 630 Ry 1K L6V 826 pA
Vuries with Serinl Numbor
T Rx 10 LGV B0 pA
Priplett 310 R x 100 1.6V 6 uA

and explanations of symboals pertaining to all the
dingrams ore contained in Figure 8-3, Notes about
specific components, cireuits or conditions wre
given on the diagram to which they upply.

8-4

B-26, As an ald to finding components und ns-
semblies In the set of dingrams, ench dingram hns n
box labelled “Reference Designations' that con-
tains all the reference designntions nppearing on

the dingram,
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Table 84,  Out-ol-Cirenit Transistor Testing
' Conneet Ohmmetoer
Pasitive Negative Mensure Resistanee
Transistor Type Lend to Lend Lo (Ohims)
omitter Lo ® 200260
Small Slgnnl
emitier vollectop 10K—-100K
PNP Germanjum
emilloy Inse J30--60
Powor
emitter vollector severnl hundyred
emitter e 10K--100K
PNP Silicon Small Sipna)
emitter vollevtor Very high  (might  read
open) '
hase emittor 1K—3K
Small Signnl - —
colleetor emitter Very high  (might  rewd
open)
NPN Silleon
hase emitter 200—-1000
Power
collector eimftter Figh, often greater thun 1M
ST teat or Lrabsbstur sction, add eolleetoplse shork, Measured resistanee shohd desrease

! HEFVREGCE DEGIGHATICNS
SO EREEI L REoARSY
A Toom

n : AL ABBY
. £
Assrmbly Anarmbly Assembly Yo
Destgnation Namre Part Ko

. ~ A A Sovhet Designation \Ru frovin e

A2 DC REGULATOR ASSY (08708-6007) “3iif™ wiamee
1 not Mountesf
e Assrmbly A

s

VA %s'op,

8

4 AS
I
X}\Z
Value aetevtrd Plug-in Number imbicates
fur krat Oprratinn Soeket Pinuf Srchet 1XAN

Kare Coler, Coloe Codfe same #a Reatator Code, valur shown 1s Connrxctor
Firat number idennfies Groumd Cotor, Seeond Avr o+ st Information
Number tdentifies Wisder Sinp, Third Number Tage nr mas
identilies Nemrower Steip. E.¢., 947 demiies Commonly arlecimt value

White, Pettow, Vinler wire IRIL-STD-651),

Figure B-2, General Information on Schematic Diograms
B-6
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SCHEMATIC DIAGRAM NOTES
- Refer to MIL Std 168 for Symhols Not Shown

Ll

Resbstance §s in obins and eapaeitance s I microfnrads unless otherwlse noted,
/O = part of,

*Asterisk denotes o fuctory-sélected value, Value shows: b= Lypieal, Capneitors
may he omitled or resistors jumpered,

/] Serewdriver adjustment, O Panel control.
— 1 Encloses front panel designations,  T7777  Encloses rear panel designation,

——— = = ———  Circuit assembly borderline,

_____ Other nssembly borderline,

P Henvy line with nrrows indicates path and direction of main signal,

e efpeeme- vy dashed line with arrows indicates path and direetion of main feedbaek,

Wiper meves townrd CW with elockwise rotation of control as viewed from shaft
ur knob,

Encloses wire color code, Code used (MIL-STD-GB1} is the smme as the resistor
color code, First mimber identifies the base color, second number the wider
stripe, and the third number (dentifies the parrower stripe, .., denotes
white buse, yellow wide stripe, vialet narrow stripe,

o Numbers in elreles on elyeuit assemblies show loeations of test puints,
-

Voltage regulator (hrenkdown dinde),

Denotes Fleld Effeet transistor (FET) with N-type base,

@ Denotes FET with P-type base,

Denotes Capacitive diode {Varicap, varactor),

Denotes Silicon Controlled Reetifier.
P-Type Metal Oxide Substrate FET (MOSFET)

N-Type Metal Oxide Substrate FET (MOSFET)

¢|‘||H.l .||b

Figure 8.3, Schematic Diagram Notes
8-6
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} TROUBLESHOOTING SETUP
NETWORK ANALYZER
SWEEP OSCILIATOR MAINERAME HP BAJAA 0SCILLATOR
- WP OaLiiA ey g e s
q 3 q 9 ; 1o )
® o w0 ‘ S le el N \-’i ' :
b o WWER HANER| Y orle o) e 1Y P £
- o : ;
TEST nomzt boenr @@ @
our oury jour s ;
10 NETWORK ! LL___E, ~—) :
- ANALszm[ I 2040 Ll -
REFERENC
CHARNEL INPUT \ ATTENUAIOR
ONLY \-----”1~—".-----
0SCILLOSCOPE N
; ﬁ“mm!ﬂ g' N
afli ¥ B
. lil. 8 5‘1
?'::e ?|‘J @)9
NOTE: FOR BA07A NEIWORK ANALYZERS 0 024"
CONNECT TI\[ SWEEP DSCILLATOR AT
VIO OUIPUT JO THE B40TA VIO
INPUT 4 ViRLW ) Ve
- \.
= EQUIPMENT

SHEEP OSCILLATOR . o uvuvenvenns Vv vees s o HP BG90-SERIES WITH RF UNIT AS REQUIRED
NEI\"’URKANALY‘[RD.DI‘DIl'blllD"l‘?llD'.Dl‘!’l.DI'O&ll‘PMIOA‘MIlAOR'{Pw,A

osc|l‘~hlcnbiiibrlilI!-ID»billbbl)lelt‘.b!}‘bib'b'lD"Ibinbbtiilillipmcn

m'dﬂA“[NUMOR r-;-an--;u»n-lhl’nooabnniblt»-rvo-n'an-»bnnilnbnnpD“PMqIA
OSCILLOSCOP[h-i»n-nulno-s-olnnrl-nlbl|bb¢uibnl-icponrbib»“l’ImA”mlA”E?iA

INITIAL EQUIPMENT SETUP:

n,  Remove BAL4A covers und conneet BAL4A to Network Analyzer mainframe with extender
cable, HP Purt No, 08410-6032,

b, Set the sweep oseillntor for single-frequency operation and conneet the RF output to the
Network Analyzer refarence channel input only,

e, Sel the Netwark Analyzer to phuse lock to the applied signnl and adjust the sweep oseilintor
RF output Jevel for o Network Anmlyzer reference chunnel level meter indfeation in the middle of the

operate region,
d.  Sob the Network Annlyzer test channel gain! controls for minimum guin,
e, Setthe BAL4A INTENSITY control fully clockwise,

£ Press and hold the 8414A BEAM CTR pushbutton und udjust the HORTZONTAL and
VERTICAL POS nontrols to locate the dot in the venter of the Polar Display.

E Note
Perform bloek dingram troubleshooting,

1DIspiny relerence for B40TA.

Figure 8-4, Betup for Troubleshooting
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HOW TWO SINE WAVES ARE CONVERTED TO A POLAR DISPLAY

The Model B414A Polur Display provides n polar
plot of the relative magnitude and phase of the
signals applied Lo the Network Annlyzer, Two uig-
nals from the Network Analyzer mainframe, a test
signal and a phose reference signal, are applied Lo
the B414A, 'The phuse reference signnl alternntely
gutes on two bridge deteetors n sin ¢ deteetoy nnd n
vos ¢ deteetor, The test signal divides into two
signals, One of these signals s shifted in phnse by
180 degrees and fed to the cos ¢ detector, The
other signal Is shifted in phnse by -B0 degrees and
fud to the sin ¢ deteetor, Ench detector produces
mn output proportional to the test signal nmplitude
and phnse relationship hetween the test signal and
phuse reference signal, The detector output signals
nre converted to deflection signals which are ap-
plied to the CR'T, producing n polar display,

An understanding of the signal processing may he
obtnined by discussing the trigonnmetrie relation-
ship between signals, Begin by assuming Lwo sine-
wave signals, a reference signnl, and a test signal
which leads the reference signal by some phase
angle ¢, (See fjgure B:6,) For this discussion we will
assume that the angle ¢ s npproximately 456 de-
grees; however, it may be any angle,

The sineswave relationship in Figure 8-6 may be
converted to a polar relationship as shown in Fig-
ure 8-8 by Inying out the 360 degrees in n cirele
and projecting the amplitude, The reference and

() . REFERENCE 5!GNAL
Y .
TEST'CNANNEL
SIGNAL
E o= [ IME
&
-

Figure B.-5, Phase and Amplitude Relationship of
Typical Reference and Test Signals

B-8

n
—— REFERENCE SIGNAL - R

AVPLITUDE > =

e TEST-CHANNEL - . -
TEST-CHANKEL e

Figure 8:6, Conversion of Typieal Time-
Amplitude Graph to Polor Graph

test sfgnal veetors are shown on the polar graph at
zero time,

Note that the reference signal starts al zero and the
test signal lends it by an angle ¢, As time progres-
se5, the two polar vectors rotate in the counter
clockwise direction, Since both the reference and
the test signnis ore ot the same frequency, their
vectors rotate at the same rate, always separated by
an angle ¢} therefore, angle ¢ or phnse §s mepsured
with respect to the reference signal,

The Polar Display must resolve the vector of the
test signal shown in Figure B-7 into n similar form

Y (VERTICALE AXIS
TEST - CHANNEL - SIGNAL

/ VECTOR tWITH AMPLITUDE A)
A

?
{ \

IHORTZONTALY AXIS

Figure 8-7. Polar Vector of Test Signal
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Y IVERVICAL ILLUMINATED 5¢#0T

/ON CRY

X (HOR|2ONTALI

Figure 8-B, Horizontal and Vertical Vectors
Required to Deflect CRT Beam

that ean be displayed on the CIUE, 'This is done by
producirg an illuminated spat on the CRT where
the arrowhend of the veetor would appear, (See
Figure B.-8,) This enn be interpreted into amplitude
(A) and phase (3) by the use of the built-in polar
geaph on the fnee of the CRT,

To produce the uminated spot on the CRT, the
amplitude and phuse of the polar signal must be
resolved into X (horizontal) and Y (vertieal) voe-
tangular components as shown in Figure 8.8, These
X and Y shmals are applied to the horizonta) and
vertical deflection plates produeing a spot on the
CR'T representing the nrrowhend of the veotor,
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Conversion fram the two signals applied to the
input. of the Polar Display to the reetangular X-Y
signal §s necomplished by o 90 degree pheseshiftor
and two phase-deteetor efrenits, To understund the
operation of these cireuits o brief diseussion of the
trigonometry used is presented, Figure 8:9 shows a
vectar diagrium in the form of n right triangle of the
sigals diseussed, From trigonometric relationships
in o right trinngle:

Coso = Adjucent Side . X Component

Hypotenuse A '
therefore;
X Component = A Cos 9.
Also,
Sin o = Qpposite Side Y Component;
‘ Hypotenuse A
therefore,

Y Component = A Sin ¢,

The sin ¢ detector eireuft produces a voltage with
the value of A sin ¢, This voltage Is amphiied and
applicd to the Y-axls or vertieal defleetion plates,
The cos ¢ detector similarly produces o voltage
thut corresponds to the value of A vos 9 which is
amplified nnd applied to the Xeaxis or horizontal
deflection plates,

The furegoing diseussion explains the method of
developing o spot on the CR'T that represents the
behavior of a device under test at one frequency,
During  swept-frequency  operation, the device
under test renets differently ns the frequency s
changed. This causes n continuous trace to he pro-
dueced on the CRT, This trace may be Interpreted
as follows, Amplitude §s proportionnl to distance
from the center of the CRT, phase can be rend
direetly from the built-in graticule nnd frequency s
indlented by marker pips superbmposed on the
trace  through the intensity.-modulator cireuft,
Marker signuls npplied to this cireuft from n Sweep
Oscillator couse o bright pip on the trace, In this
mabner specific frequencies moy be located on the
CRT dixpluy,
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SIMPLIFIED BLOCK DIAGRAM DESCRIPTION

Tast-Channel Amplitude ond Phose Refersnce Sig-
nal luputs,

A 278kl testchannel amplitude signal and a
278:.k11 phuse-reference signal are obtalned from
the Notwark Annlyzer mainframe, The test-channe)
signnl pusses  through o prenmplifier and divides
into two signal paths, One sigbal is shifted by 90
degrees and fed to the sine 9 deteetor, The other
signal is fed to o cosine @ detector, ‘The 278:-k11z
phase-referenee signal s fed to o phase splittey-
limiter which produces two signals 180 degroes
aprt, These two signals are fed to hoth the sine o
deteetor und the cosine ¢ deteetor,

Sin o and Cos ¢ Datectors,

The sine ¢ and cosine ¢ deleetors are bhaleed
modulntor phase detectors, ‘The sighals from the
phnse splitterlimiter tum the detectors on one at i
time during alternate hall eyceles of the turn-on
signal, Any signal appearing nt o detector's input
when it is turped on will be passed through the
detector and the deteetor’s outputl enpaeitor will
charge to the average of the signnl passed through
the detector, When the inpat signal is in-phise with
the turp-on sigal the detector’s output §s maxi-
mum positive, When the input signal is 180 degrees
out of phnse with the turn-on sigonl the detectas's
output is maximum pegative, When the input sigral
is exactly +890 degrees with respeet to the turp-on
signal the average of the detector's output signal is
2ero, Therefore, n detector's output can vary from
A maximum positive (zero degree phise difference)
to a masimum pegative (180 degree phase diffey-
ence) and baek Lo a maximum positive (360 degree
phuse difference), The magnitude of the maximum
positive and negative deteetor output voltages s
direetly proportionnl to the amplitude of the input
signnl. Beeause the signnl to the sine ¢ detector s
shifted -80 degrees, the output of the sine ¢ detee-
tor §s equal to the mmplitude of its input signnl
times the sipe of the angle hetween the reference
and test channel input signals (A sine 9), and the

output of the vosine ¢ detector s equal to the
amplitude of its input signal thaes the cosine of the
angle hetween ie reference and Lest channel input
slgnals (A cos @),

Vertical and Horizontal Dafleation Amplifiers,

The sine ¢ detector's output §s amplilied and fed to
the CRT's wertienl deflleetjion plates, The signals
applied Lo the deflection plates produce a polar
displny of the relative magnitude nnd phnse of the
signils applied to the Network Ananlyzer,

tensity Modulator,

The Intensity Modulntor controls the CRT prid to
cathode hins, Intensity Madulntor input signnls
cause the CR'T'S eleetron hemn to he turned off for
hlanking or intensificd for frequency markers,

There are three signal inputs to the intensity mod-
ulators one from the Network Analyzer mainframe
which unblinks the CRT (B410A Network Apne
Iyzers unblank the CR'T only when the Network
Analyzer |5 phase Joeked); the second, o rear-panel

connector which may he conneeted to the sweep.
oscillntor anking output to blank the display

during sweep retrace; the third, nnother rearpanel
caonneetor which may be connected to n sweep
oseillator  frequency marker output to display
frequency marks on the display by brightening the
displny at the point which represents the frequency
of interest,

Power Supplies,

The 8414A obtains power from the Network Aba-
Iyzer mpinframe through the rear conneetor, The
muinframe furnishes +20 volts and 20 velts regu-
Inted which §s used for low voltoge stages aad
whivh provides primary power for the 8414A high
voltage power supply. The nminfrume anlso fur.
nishes 175 Vae which provides primary po ~ver for
the Jow voltage (250 Vde) and filament supply,
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DETAILED BLOCK DIAGRAM DESCRIPTION

HORIZONTAL AND VERTICAL AMPLIFIERS

Tast Channal Amplitada Input

The test channel signnl is applied w the Polar Dis-
piny Unit from either the Network Analyzer main-
e for the standard BAL4A or from n reor panel
BNC cannector for the H20:8415A, The ampiitude
of this signal md phase relationship with respeet
the phase referenee signal vontains the (Aformation
that Is dispinyed on the CRT,

Switah, Banm Center

The rest ehasnel insut signal s grounded when Whe
Beum Center pushbutton s pressed or for the
H26-B414A when the Auto Beam Centering cirenit
Is netivated, With the insut signad grounded there §s
vo vertieal or horizontal deflection voltage to e
CR'I, the CRT display is n dot and the front-pane)
venteringg controls may he used Lo loepte the dot in
the venter of the CIUP,

PranmplHier

The premmplifiee is a feedhock-pair amplifier with a
voltuge gain of ahoul 26. At the output of the
preamphiffer the test channel signal patly divides
into two hranches, ‘The sigoal in one hreh s fed
through 90 degree phase shifter and driver Lo the
sine detector, ‘The signnl i the othey braneh s fed
through a siviver Lo the costhe detector,

Phase Shifter

The phase shifter retards the phase of one outpot
of the preamplifier 90 degrees, The test chann )
inpat sheaal s then two signals separated §n phase
by 10 degrees or sine and cosine sighals,

Drivars

The sine deteetor driver nnd cosine detector driver
isolate the sine and cosine detectors preventing
internetion with the B0 degree phase roifter and
prenmplifier, The galn through ench driver is ahout
unjty,

Phase Splitter- Limiter

The phase splicterlimiter nmplifies the phose pef.
erence sighal from the mainframe. s two output
stgnals wre Tonited o about BY pp and fed o the
sin 9 und cos ¢ detectors, These signals tuen the
detectors on one at o time,

B-10
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Sin » and Cos o Deteciors

The sine ¢ and cosine ¢ detectors are habueed
modulntor phase detectors, The signals rom the
phase splitter-limiter turn the detectors ob one at o
tme during alternnte hall eycles of the tupm-on
signal. When the turn-on signal from the phose
splitter litaiter cnuses the voltage at A2TP6 1o be
posttive wiid AZTIT 1o be negative the cosine 9
detector s turned on, During the next half eyele of
the turn-on shmnl the sine o deteetor is tupned on,
Any signal appearing at the ibput, A2TPS or TPLS,
when o detector is twmed on will e passed
through the detector wnd the deteetar's output
capieitor will chiege to the average of the signnl
passed throvgh the detector, When the inpult signal
(ALTER or TI6) is inephose with the turnon s
bal the detector's output is maximum positive,
When the input signal is 150 degrees out of phase
with the tum-en signal the detector’s ontput s
maximum  negative,  Whee the input signnd s
extetly 190 degrees with rospeet to the trmeon
signal the average of the detector's output sipgonl is
zern, ‘Therefore, n detector’s output can vary from
a maximum pusitive (0 degroes phinse difference) to
iomaximum negntive (180 degrees phase diffor
ence) ond baek oo nomaximum positive (360
degrees phase difference). Fhe mognitude of the
maxhnum positive and negative deteetor output
voltages Is directly proportional o the amplitude
of the nput signal, Beeause the signal to the sine o
detector is slufted D0 dugrees, the output of the
sime 9 detestar s equal to e amphtude of the
phal ot AZTPL times the siwe of the angle be
wween the reference and test channe) input signals
(A sine 9), ntd the output of the cosine ¢ detector
is equal to the nmplitude of the sipnnl ot A2TPL)
thmes the cosine of the angle between the referenee
and test ehannel input signals (A cos ).

Buffar Amplifiers

The Bulfer Amplifiers are differentinl amplifiors
with n voltage gnin of ubout ten. Phuse shift
through these smplifiers is nopligible,

Low Pass Filter

The low pass filters fiMer out frequencfes above 10
kiz with a capreitor to ground and a fevdbnek
luop whivh couples high frequency signads from the
output back to the input 1RQ degrees out of pharo,
The low frequency voltage gain through these
filters is nhout two.

51

switeh 51, in the test porition, opens the signn)
path from the it output so that an externnl volt-
age can be applicd at the year-panel horizontal ond
vertical output cennectors for troubleshooting the
deflertion cireuits,

Vartical and Horizontal Detigotion Drivers

The deflection drivers are differentinl amplifiors
with push-pull outputs, Both output voltuges of
each deiver are nt aLout +b5 Vde with no input
siipral applied, A 1V change at either driver's input
should provide ahout o 10V change in ench of its
outputs, one output going 1AV more positive the
other 1QV less positive, The front-panel horizonta)
nnd vertieal contering controls vary n de bins io the
associuted driver producing the same effect as an
input slgnnl,

Intansity Modulator Inputs

The Intensity Moduliator controls the CRT pnid to
cathode  bips, Intensity Modulator Suput signnls
ciase the CRT's eleetraon heam Lo be taened of 1 for
Dlanking or intensified for frequency markers.

There ure three signal inputs w the infonsity mod-
ulntor: one from the Network Analyzer mainframe
which unblanks the CRT (B110A Network Anae
Iyzers unbinnk the CRT only when the Network
Annlyzer §s phase locked); the second, n renr-panel
conneetor which may be connected to the sweep
usefllator blanking output to blunk the display dur-
ing sweep retrace; the third, another rear-panel
connectar which may be connected to a sweep
oscilintor frequency muarker outpul to displiay fre.
quency marks on the display by brightening the
display at the point whicl represents the frequencey
ol interest,

Switches

Switeh A1Q2 is turned off by wn unblunking signal
from the Network Analyzer, Although the output
of AIQ2 at ALTPB is nlways a negative voltage,
when  A1Q2 s turned off jts output appeurs
posttive-gaing to the following stage nnd the CRT
is unblunked, Switch A1Q1 is normally off, When a
positive blanking pulse is applied to its input, Q1
conducts, ALQ2 tumns on, the voltage at A1TPS

goes more negative, and the CRT is blanked, A
negative marker pulse to switeh ALQ turhs Q4 on,
[ts output voltage at ALTIR approaches ground
and appears us o positivegoing input signal to the
following stage. This signal is more positive than
the anblunking signal, therefore, the ¢ "' olec.
tron heam is intensified,

Differential Amplifier

ALQ and QG form o differentind wmplifier, The
amphifier gabn varies with position of the intensity
control; however, with the intensity control set for
normal intensity (wbout 3.6V at ALTPH) und the
intensity Hmit set for nbout +110V at AUTP2 the
smplifier gain is ahout seven or vight. For example,
i the voltage at AUTPE ehanges from -5V (Q2 and
Q1 off) 1o -0.1V (2 ofl Q-1 on}, n change of ahout
BV, the output at ALTPS should change from
shout +70 to nhout +106V, «w change of ahout
36V,

Emittar Follower

The output of emitter follower (AL1QT) should he
ahout +66V for o blunked condition, nhout +70V
for an upblunked condition, nnd nhout +1O6V for
1 marker condition.

CRT, CRT Power Supplies

+160V Power Supply, The +160V power supply '
a regulated supply. [ts output provides collector
voltage for the deflectton drivers,

High Voltage Oscillatar. The high voltage oscil-
Intor is a frec-running multivibrator whose frequen.
ey, 20 klkz +2 klz, is determined by the 1, and €
of T1's primary winding.

CRT Cathode Supply,  Oue of T'l's secondury
windings supplies power to bath the CRT's enth-
ade supply and anode supply. The cathode supply
consists of - hall wave rectifier ond pi seetjon
filter. Its output voltage is about 2160 Vde, In
addition to providing de bins to the CRT eathode,
the cathode supply's output voltage is used in n
voltage divider to +160V to provide ahout -2000
Vde to the focus control,

CRT Anode Supply, The anode supply consists of
a voltage doubler and pi seetion filter. Its output
voltage is nhout +6100 Vde,

CRT Grid Supply, The grid supply consists of u
s wave roetifier, Its output voltage is nbhout
2000 Vde with the CRT unblunked. With zero
volts input from the intensity modulator, the grid
supply i referenced to ground: however, in input
voltmge from the intensity modulitor becames the
reference voltage for the grid supply. A change in
the intensity modulator output voltage causes the
prid supply voltage to change, which changes the
CR1's rid to eathade bins and intensity modulates
the benm,

A2TP22 GOV P.P
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A2TP23 GOV PP

ALTP11 GOV PP
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A2TP13 GOV PP

A2TPY 2V PP

~

s

A2TPIB 2V PP

Prepure for troubleshooting as in Figure
Bed.

.

Dot obtained on CRT

CRT POWER Yes
SUPPLIES nnd
INTENSITY
MODULATOR OK

Set S1 to TEST pasition, Connect osell
lator set for 1 kHz to B414A HORI.
ZONTAL QUTPUT. Deflection on CRT
adjustable to 10 em (diameter of outer
graticule) with signal nmplitude,

HORIZONTAL Yes
DEFLECTION QK

Measure voltage at ALUTPL, Voltage is
virinble with front panel intensity con-
trol from at Jeast +68V to +80Vde,

Yes No

Troubleshoot the Intensity Moduln-
tor using information op Schematie
3,

Y

Troubleshoot CRT and CRT Pawer Sup-
plies using information on Schematje 4,

No -
No
Emm——

Connect oseilloseope to A2TP22 and
TP23. Oscilloscope presentation should
he similor to A,

Yes lNO

Troubleshaot Horizontal Deflection
Driver using informatfon on Sche-
matic 2.

Y

If deflection signal s present at CRT
horizontal deflection plates and heam
does not deflect, replace CR'T,

‘ SIMPLIFIED BLOCK DIAGRAM

o imm - — Y W [—

Without changing signal amplitude, con
neet oseillntor sel for 1 kHz to Bil4A
VERTICAL QUTPUT, Deflection on
CRT ndjustable to 10 em with A2RT.

VERTICAL Yus

DEFLECTION OK

Set 51 to NORMAL nnd Network Analy-
zer test chanpel gain to minimum, Dis-
conpect oscillntor from B4E4A und cone
nect to Network Analyzer test channel
output, Set oscillator frequency to 280
kHz. 8414 A presentation adjustable to
10 em cfrele by adjusting oselllator fre.
quency and nmplitude,

Yes

B414A OK

Mode) B4 14 A

Conpeet osvilloseope o A2TPLL and
TP13. Qseilloseope preseptation should
he similar to B below,

I Yes lNo

Troubleshoot  vertlent  deflectjon
o | driver using informntion on Sche-
l matice 2,

'

If defleetion sighal s present at CRT
vertieal deflection phtes and beam does
not defleet, replace CRT,

Conneet  oseilloseope to A2TPR and
TI'LY, Oscilloscope preseptation adjust.
able Lo waveform similar to C by adjust.
ing oscilintor frequency and aneplitude,

Yes an

Troubleshoot the A2 Assemnbly
from Preamplifier to Buffer Ampli-
flers using Information on Sche.
matie 1,

Y

Troubleshoot Low Pass Fjlter cireuits
using infromation on Schematle 2,
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SCHEMATIC 1. CIRCUIT DESCRIPTION

TEST CHANNEL AMPLITUDE
Input

The test ehannel signal is npplied to the Polur Dis
play Unit from either the Network Analyzer main.
frame for the standnrd B414A or from a rearpanel
BNC connector for the H26-B414 A,

Switch, Beom Contar

The test channel inpul Is fed to switeh ARCRI,
CR2, which grounds the input when the beam
canter  pushbutton s pressed, or for the
H26-8414A, when the Aulo Bemm Centering cir
eujt is netivated, During non-heam center operatjon
i positive voltage s npplled to the junetion of CR1
and CR2, CR1 is binsed on, CR2 {5 binsed off und
the input signal is npplied to the preamplifier ot
A2Q19, When the beam center pushbutton s
pressed or, for the H24-8414A, when the Aulo
Beam Centering elreult is activated the voltage at
the junction of CR1 and CR2 js negative, CR2 {5
binsed on, and the input signal is grounded through
CR2,

Preamplifier

The preamplifier, A2Q18.Q20, is a feedbuck-pair
amplifier with n voltage gain of nhout 26, The out.
put of the preamplifier divides into two signal
paths,

+80 Degrea Phase Shifter

The .80 Degree Phuse Shifter A2Q1 shifts the
phase of one output of the preamplifier -80 de-
grees, The test channel sighal is then two signals
seporated in phase by 90 degrees or sine and cosine
signals,

Drivars

The sine detector's driver A2Q2, Q3 and the cosine
detector’s driver A2Q21 prevent the detectors
from londing the phase shifter and preamplifier
output cfreuits, The gain through each driver is
about unity.

Phasae Splitter-Limiter
The phase splitter-limiter, A2Q4, Q6, amplifies the

phase reference signal from the mainframe, Its two
output signals ore 180 degrees npart and lmited to

B-12

nbout 6BV p-p. These two signals are fed to the Sin
¢ md Cos ¢ Delectors apd Ltupn e detectors on
one nt o time,

Sin ¢ nnd Cos o Datootors

The 8Sin ¢ and Cos ¢ Detectors, AZAL and ARAR,
are halmneed modulator phnse detertors, The sig-
nls from the phase splitterdimiter turp the detee.
tors on one at a thme during altemate half eyeles of
the tureon signal, When the tureon signal from
the phase splitter limiter causes the voltage at
A2TPG Lo be positive and AZTPT to be negative,
the Cos ¢ deteetor s turned on, During the next
half eyele of the turn-on signal the Sin ¢ detector s
turned on, Any signal appearing at the input,
ALTES or 'TP16, when n detector is turned on will
he pussed through the deteetor and the driector's
oulput enpaeitor will charge Lo the avernge of the
signal passed through the deteetor, When the input
signnl (AZTES or TP1G) [s in-phase with the turn.
on signal the detector's output s maximum posi-
Uve, When the input signal is 180 degrees oul of
phase with the turn-on signal the deteetor's output
Is maximum negative, When the put signal s
exactly 180 degrees with respeet to the turn-on
sighal the average of the deteetor's output signnl is
zero, Therefore, o detector’s output ean vary from
a maximum positive (zero degree phase difference)
to n maximum negative (180 degrees phase differ.
ence) and back to o maximum positive (360 de-
grees phase difference), 'The magnitude of the
muximum posftie and negative detector output
voltages s directly proportional to the amplitude
of the input signal, Beenuse the signal to the Sin ¢
deteetor s shifted 90 degrees, the output of the
Bin ¢ detector is equal to the nmplitude of the
signal at A2TPI4 times the sine of the angle be-
tween the reference und test channel input sighals
(A sin 9), und the output of the Cos ¢ detector 1s
equil to the amplitude of the signal at AZTP34
times the cosine of the angle between the reference
and test channe) fnput signals (A cos @),

Buffer Amplifiers

A2Q7 through Q10 and A2Q22 through Q26 are
differentinl amplifiers with voltage gains of about
ten, Phase shift through these amplifiers is negli
gible, An adjustable biss voltage §5 provided
(A2R32, R33) to set the rear-pancl horizontal and
verticnl output voltages to zero with no test chan-
nel input signal (Beam Center pressed),

A2TP1B 0.26V PP

A2TPB 0,26V P.P

A2TP2 1,6V P.P

VAVAVA
VAVAVA

A2TPIA 0,1V PP

A2TPG BV P.P

U\
\//L_,w

A2TP7 B8V PP

A2TP3 0.2V PP

VEVEVE
AVAVAN

A2TP16 0,2V P-P

SAME AS D WITH PHASE

S~/
VAVAYA

VERNIER MID-RANGE

A2TPY 0.V PP

VAVAVA

A2TPG and TP16 BY P.P

D
— - -_—

A2TP14 and TPY7? 5V P.P

4 DETAILED BLOCK DIAGRAM

Model BAI4A

Sehematie 1 TROUBLESHOOTING

Perform  Bloek  Diagram  Troubles
shooting, Oscilloseope presentation of
signals ot A2TPO and/or TR1E nbhormal,

1\’05

Conneet  oseilloscope to AR2TP8 and
TP18, Oseilloseope presentation similay
to A cannot he obtained hy ndjusting
oselllntor frequency and nmplitude,

1\'@5

Disconnect  oseillator  from  Network
Analyzer test channel output, Connect
normnl Reference and Test channel sig
nols to the Network Analyzer, Connect
aseilloscope to AXTP2 and TP, Osejl-
loseope presentation similar to B ean be
obtained by adjusting input signal ampli-
tude and Network Annlyzey test channel

puin controls,
1‘(:&5

Conneet oscilloseope to A2TPG and TPT.
Oscllloseope presentation is similar to C,

b

lYes

Connect  oscifloscope to AZ2TP3 and
TP16. Oscilloscope presentation is simi-

lar to D,
lYes

Troubleshoot A2Al and/or AZRA2 cire
cujts,

No

No

If pormal waveform s obtained at
AZTPS and TPLY, troubleshoot Buffer
Amplifier cireuits A2Q7 through QL0
and/or A2Q22 through Q26,

If woveform at AZ2TP14 is abnormal
troubleshoot A2Q180 and Q20 efreuits,

If a waveform at A2PP2 is abnormal
troubleshoet A2Q4 input cfrenit,

Troubleshoot A2Q4 and Q6 circuits,

Il waveform at A2TP3 is abnormal
troubleshoot A2Q 1 through Q3 circuits,

If waveform nt A2TPLH js abnormnl
troubleshoot A2Q21 clrenit.
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Burvies

SCHEMATIC 2, CIRCUIT DESCRIPTION

Low Pass Fil

The low pnss filters A2QLL througn QU4 il
AZ2Q26 through Q29 filter out freguenvies nhout
10 KMz with o eapavitor to geound aid a feedinek
Joop which eouples high froguency signals from the
output baek Lo the input 180 degrees out of phase,
The low frequeney voltyge pain through these
f1lters s nhout two,

51

Switeh 81, In the test position, opens the signal
path from the filter output so that an external volt.
sge ean he applicd nt e rear-panel horlzontal and
vertienl output connectors for troubleshooting the
deflection clreuits,

B-14

Vartica) and Horizontal Daeliection Drivars

The defleetion wrivers A2QLE through Q18 and
AZQI30 through QI3 are differentinl mnplifiors
with pushepull cutputs, Both output voltages of
vach driver are st about +55 Vde with no input
signul applivd (heam I conter of CICP), A LV
change at elther driver’s inpot should  produce
ahout o LOV change i el of s outputs, ane
autput going 1OV mare | aove the other 10V Jess
positive, The front-panel hoetizontnl and vertienl
ernteriiyg controls yary wde refevonce voltnge to
the associnted drver producing the sume offeet as
an it signal,

A2TIP22 GOV P.p

\/\\/
/\/\

A2TP23 GOV PP

A2TPY) gOV PP

™~
h/\/—\

A2TP13 GOV PP

A2TPE 2V PP
\/\/\/

A2TP19 2V P-P

A2TP20 AV PP

AVAVAV,
AVAVAVA

A2TPI0 AV P.P

A2TP21 01V PP

e e
N

A2TP12Q.1V PP

Phase Shifter and Phase Detectors
€ SERVICE SHEET 1

Mode] B414A

Schemiatie 2 TROUBLESHOQOTING

Perform Block Digmam Troublshoating,
Oselllaseope preseatation at AP
und TI23 normnl tsinmtday to A,

No

Troubleshoot  Horizontd  Deflection
Dyiver, A2Q30 through Q3.

Yos

Oselloscope presentation at A2TPL
aned TPLI normal tsanilar 1o 13),

Nu

Yos

3

Conditions 1 Block Dimreams "Traouble.
shooting Step & ecannot be met and
ascilloseape presentation at A2TM and
TR s normal (simlar 1o C).

Yoy

Traubleshoot  Low Pass Filter, A2Q11
through QL and AZQ26 through Quy,

Iowaveform amphtude is too high and
cannot be ndjusted for 10 em deflection
with AZRGT. trouble may be Horizonta)
Deflecthion Deiver low pain, 1T wavelorm
amphtude s Jow and cannot be adjusted
for 10 om deflection with A2ZRB7T,
troubleshoot Vertieal Defloction Driver,
A2Q1H through Q18,
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SCHEMATIC 3, CIRCUIT DESCRIPTION

Inputs

The Intensity Modulator controls the CR grid to
eathode bins, Intensity Modulutor input sigmals
cuuse the CRT's eleetron heam Lo he turned off for
blanking or intensified for frequeney mnrkers,
There ure three signal Inputs Lo the Intensity mod.
ulator: one from the Network Abualyzer mainfrune
which wnbbwmks the CR' (B110A Network Ana-
Jyzers unhlank the CRT only whon the Network
Analyzer is phase locked); the second, a rear-panel
connector, which may he conneeted to the sweep
oseillator blanking output to blank the displny dur.
ing sweep retenee; the thivd, another rearpanel
copnector, which may be comnected to the sweep
oscillntor frequency marker output to display fre-
quency mrks on the display by brightening the
displuy at the point which represents the frequeney
of interest,

Switchas

Switeh A1Q2 is twmed off when the Nelwork
Analyzer [s phase locked, Although the output of
ALQ2 ut ALTPB s always n negative voltage, when
AlQ2 s turned off its outpul appears positive.
going to the following stage and the CRT ix
unhinnked,

Switch A1QL is normally off, When o positive
blunking pulse is applied to its input, A1Q1 con-

B-16

duets which turns A1Q2 on, The voltye at ALTPS
goes more negative and the CRT is blanked.

A negative marker pulse tupns switeh A1Q4 on, its
oulpul voltage nt AUTPE approaches ground and
appenrs ns w positivegoing Input sighal to the ol
lowing stage, This signal s more positive than the
wabhlanking signal; therefore, the CR'T's eleetron
heam s intensified,

Differantial Ampiifier

ALQ3 and Q6 Torm o differentinl amplifier. 'The
amphifier yain viries with position of the front-
pine] intensity control; however, with the intensity
control set for pormal ntensity (shout 3.0V at
ALTPH) and the intepsity Jhmit sot for ahout
+110V nt ALTP2, the amplifier gain is about seven
or vight, For example, il the voltage ab AUI'PR
changes from -6V (Q2 and Q4 off) to 0.1V (2
off Q4 on}, u change of about BV, the output at
ALTPS should change from nhout +70 to ahout
HLAGV, u change of nhout 36V.

Emittor Followar

‘The output of emitter follower ALQ7 at AL'TP7
should be about +66Y for u blunked condition,
about +70V for an upblanked condition, mnd uhout
+100V for o murker condflion,

Tuble 8.5,

Intensity Modulator DC Voltage Measurements

Valtage Mensieretent Pojat

Condilion’ AV ALTPD AP AVIPH | AYQRE [ ALQZE | ALQESE | ALQGE | AVIPLand AVTIM
[ cHny? N o g NER SF 4.5 o) SUhY Y
(B4 10A only) LIy Ry LV (Y Y t.h hone!
1} +110V7 whiv? AN 4.8 N JAh b oY X RELY
(A HLHY L2V L1y 0,6\ TINAY TR
I 0V o BT’ 4.7 1 -1 O o log ey
TIAY Ly HLTV tay [ARY maN TINRY +102 tn OBV
v Ny A0 18 BN 0 A R o vijh s\
IR RY [VAY L 3RY [3RY 1y [ARY (IR RY nome”

1. R R sgna 1o BEEOA Retwenk Analy zer (Mo anllandiing signmab) Sovs notappby Tor RIOTA Nevwntls Anady 2er,

A hianloing signal fram Ketwork Apalyzer tNviwnth Analysvr Whare vk Tur HEEOA),

P Eohianlng signal Bomm Netwank Anady zer aml byt apphied o B MARBER INPUY,

IV thtankiog signs) from Networh Anabyser atnd BV apptial 1o 40 BLANEING INPUT,

Tamont 20 Dte ity Lit comtand bur + THIV o ALTINE

JMliwst omstpanel IRTERSEEY vuninn b G060 at ALTED GRTERSITY rontiml witl sary Vllape b abinit S0\ 10 -8

Vo),

Painsnt soltage with vaey wilh trontepane] INTERSITY rontind.

Low Pass Fiiters and Horizontal snd Vertical Drivers
SERVICE SHEET 2

Modea] 8414A

Schemalic 3 TROUBLESHOQTING

Perform Block Dingram Troubleshooting
Dot eannot e obtained on Polar Displuy
and voltage at AUTPY does hot vary
from ot Jenst +GEV to +HOVde with
front-panel INTENSITY control,

>

Yus

Troubleshoot A1QL, Q2 and Q4 vircuits
using voltages in Table 8.6,

Measure voltige ot AUTPB, Voltage s No
———
-1LBV 0.6V de
L
Yeos
3
Measure  voltage at AUTP3. Voltage No
should vary from nt least +G8V Lo +80V  —

de with INTENSETY control,

Yos

Troubleshoot ALQT eireuit,

Troubleshoot A1Q3, QB, und QO cireujts
using voltoges in ‘Table 8.6,
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SCHEMATIC 4, CIRCUIT DESCRIPTION

CRT, CRT POWER BUPPLIES

+160V Pawar Supply, The +150V power supply Is
a regulatad supply, Reforepoe Amplifier, ABQ2Z
enses o chubge b output voltage, amplifios that,
change and fnverts e polarity of the chimne, The
outpiL of the reference amplifier changes the con-
duction of Driver A3Q1, which changes the con.
ducetion of Serles Reguintor A3QL, The serles regu.
Iator nets as novariable reslstor whose resistinee
varies inversely with collectoy current; fe,, il the
serfes regulutor’s buse voltage goes I a negitive
direetion, its collectoy current decreases, dropping
moare voltage neross the regulntor, decreasing out-
pul voltage,

High Voltage Osaillutor, Vigh Voltage Oseillntoy
QL, Q2 s n freerunning mul.vibeator whose
frequency, 20 kHz £2 kHz, is determined by the L
and C of 'T'1's primary,

CRT Cathode Supply, Une of T1% secondary
windings supplies power te the CRT' cathode

A3TP2 6O mV P.p

NN

8-18

supply and  enode supply. he eathode supply
cobsists of a hnlfwave reetifior and ni seetion
Dilter, 1ts output valtage is ahout 2450 Vde. I
addition to providing de hins to the CRT cathade,
the eathade supply’s output voltage is used in a
voltage divider to +160V 1o provide nhout -2000
Vde to the front-panet focus control,

CAT Anode Supply, The aode supply consists of
i voltage doubler und pi seetion filter, ts autput
voltage is nbout +5100 Vde,

CRT Grid Supply. The grid supply consists of o
hall-wave yeetifier or penk detector, s output
voltage Is about -2600 Vde with the CRT up-
blanked, With no input from the inteasity modul-
tor, the grid suppiy is referenced to ground; how.
ever, i input voltage from the intensity modulutor
heeames the refurence valtage for the grid supply.
A change in this input voltage causes e grid
supply’s output voltage to change, which changes
the CR'T's wrid to eathade bins,

Q1 COLLECTOR 40V p.p

alial
nul

|

Intensity Modulator
SERVICE SHEET 3

Model 8414A

Schematie  TROUBLESHOO'TING

Performn  Bloek  Dingram  ‘Prouble.
shooting. Dot eapnot he obtained op
Polur Display and voltage at ALTPL will
vary from at least +GRV to +80V de with
front-panel INTENSITY contral,

1\’05

NOTE: Remove Power Supply Cover
and ground A3 Assembly Lo chussis with
alligator clip.

Connect voltmeter and oseillokeope to
AJTP2, Valtage should he +163 7V de
and ripple less than 100 mV P.p,

Yes

N’

Mensure high voltage supply outputs
using high voltage probe, Supply voltages
iire;

2600V Supply is 2200 ;0 280V
2460V Supply is -2160 to 2600V

*6100V Supply i +1500 to 46300V |

r’es

No

If voltage at AJTP2 is +160V to +180V,
trouhle is most likely A3Q1L cireuit.

If voltage at A3TP2 is greater than
+180V, trouble is most likely A3Q2 cir-
cult,

If voltage is less than +146V, trouble fs
most likely A3Q3 or ASC cireuit,

If Series Regulutor Q3 s bad, check
A3RLT for proper resistance,

Measure vollage at center arm of R3B
(FOCUS control) while varying control
from one extreme to the other, Voltage
should vary from nbout -1700V +,
-2000V de,

No

I all three outputs are low, troubleshoot
Multivibrator Q1, Q2 eireuit, If anly one
output s abnormal troubleshoot the
ussovinted power supply,

Troubleshoot RIB, ABR12, and ABR13,
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1344A02836 thru 2145A00273 thru
1144A Prefix 1 2145A Prefix 19
1S31A ! 1,2 23414 110
" 1545A s 2416A - )11 l .
- 160)A . 1,2,3,4 : o | 2448 ' 112 .
1607A 1S f - | ' .
1616A 1-6
2030A 1.7
‘2145A00101 thr ,
214580022 | 1.8 ]
ERRATA | '
Page 5.6, Paragraph 5:10;

 Page 6-3, Table 6-2;

Lot 3

_MANUAL CHANGES

!

“This supplement contains Important infonnation for correcting manual errors and for adapling the
manual 1o instruments containing improvements made afler the printing of the manunl, :

To use this supplement, make all ERRATA corrections and all nppropﬁnlc serinl number related changes
indicated in the wbles below, ‘ N

In step g, change AIR37 to A2R37, and change A3R20 10 A3KI0, -

.Add AIR42 HP Pari No, 0698-315) R: FXD MET FLM 2,87K OHM 1% 1/8W,
- /~1R43 HP Part No, 0698-0090 R: FXD MET F1.M 464 OHM 1% 172w,
#.:R44 HP Purt No, 0698-0084 R: FXD MET FLM 2,15K OHM 1% 1/8W,
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034:4.9omb _!; T R KR Model B414A°
jl 1 ' ; L S . ' H E ) y ’

] i ! Cho N i : : -

ennm (Bunl'd) R ' -
Paac 63, Table 6-2 : o
Change AZCJ ond A2CB lo HP Pnn humbcr (]I60-2055

o Pmc 6-4, Table 6-2: £
Chenge A2C13 1o HP Purt Number 0160-2055,
©7 Change A2CI4 1o HP Part Nuinber 0140-0194, CFXD MICA 110 PF 5%,
®  Change A2C28 to BP Part Number 0]60-4300 CER ,047 uf 100V,
: - Change A2C3I, A2C32, and A2C35 to HP Part Number 0160-2055,
* Change A!CJG to HP Part Number 0140-0194, CFXD MICA 110 PF 5%,
®  Change A2C50 to HP Part Number 0160-4300, GER ,G47 ul 100V,
Change A2C51 10 HP Part Numbxer 0140-0199, C:FXD MICA 240 PF 5% 300V,

Page 6-5, Table 6-2: '
. Change A2LI and A2L7 to HP Part Number 9100-2578, COIL/CHOKE 2"00 UH 5%,
Change A2Q23 and A2Q26 to HP Part Number 1854-0475

Page 6-8, ’l‘ablc &2

: Agd the following:
" Referance : -
| Designation HP Parl Number ~ Descriplion
Al Ammbly_ 1 0B414-60031 H.Y. POWER SUPPLY ASSEMBLY
(See Description) ' _ INCLUDES' A3 BOARD ASSY (0B414-60037) 1
' W2 CABLE ASSY {00140-61606)

I8 8 | | . MOUNTING BRACKET (084)4-0006) - .
\ ) B 1 HY INSULATOR {UB4|4-0020) .

Pagc 6-3. Table 6-2;
. Change AJC4 10 HP Pany Number 0180-3455, CDT. CAI’ACITOR-FXD 220 UF +100 —~10% 63 VDC AL
{Recommended Replacement),

Page 6-10, Table 6-2: . C
Change QI to HP Pary Numbcr 1854-0814, X-N 2N3054A {Recommenced Replacement),
Change Q2 to HP Part Number 1854-08)4, X-N 2N1054A (Recommended Replacement),
Chnnse Rl and R2 1o HP Part Number 2100-3935, R:VAR COMP IK OHM 5% JI‘.

Paac 6-Il Table 6-2'

Change Item ¢ first entry, HP Parc Number, to 08414-20031,
., Changeltem 6 1o HP Part Number 08414-00025, | :
; " ©hange Item B 1o HP Part Number 08414-00030, ' .

" Add afier liem 8 the following with Item Number “P/Q 8, HP Part Number 6960-0001, Hole Plug, ,500D,

_ Change Item 9 to HP Part Number 08 $14-00026, ' ' ' !

" Change Item 10 to HI* "nrt Number 08414-20020,

Change Jtem L1 to HP Part Number 5000-9140, -

Add Item 13, BP Part Numbcr 08414-2033, Prpel-Rear Sub

Add ltem 13 callout to the rear subpane} on the drawing. S :

Adg Item 14, HP Part Number 08414-2007, . Pangl, Front Sub, f *

Add Item 14 cnllout to mc front aubpancl on lhe dmwms. .

! . i




. Model 8414A B 0841490016

ERRATA (Cont'd) j

Page 6-12, Table 6-3; '
Add HP Part No, 0690-0090 RtFXD MET FLM 464 OHM 1% )/2W; MiT, 28480, 0693-0090 I
Chnnue HP Part No, 0698-315) TQ10 3,

Page 6-14, Table 6-3:
Change 18414-2014 fo 08414-20031,

Page 8.0, Table 8-);
Change Service Cable to HP Part No,084)0-60067,

Page 8-13, Figure 8-13;
- Add “R73" between C34 nnd R110,

Page B8-13, Figure 8-14;
Change Part Number of A2Q35 Current Souree to 1854-0071,
Change A2Q7, A2Q8, A2Q22, A2Q23 to HP Part Number 1854-0475, _ '

Page 8-15,'Figure 8-16;
Change A2Ql), A2Q12, A2Q26, and A2Q27 to HP Part Numer I1R54-0475,
Change A2C28 nnd A2C50 10,047 uf,

Page 8-17, Figuic 8-18, in Ammbly Al
Add AIR42, 2 2.87K ohm resistor from AIQ) emitier to ground,
Add AIR43, 0 464 olim resistor from AICR2 to junction of AICR} and AIRS,
Add AIR44, 0 2,15K ohm resistor from AlQ4 collector to junction of AIQ2 collector and AJQ3 base,

Page 8-19, Figure 8-20:
Change A3C4 to 120UF,
On potentiometer RSB (TRACE ALIGN), place "CW™ on the pther side of the contral synbal s0 llml in the fully
clockwise position, the boltom of L1is connected to ~20V, _

CHANGE 1

Page 8.9, Table 6.

Change A3R8 to HP Pant No. 0698-3441 RiFXID MET FLM 215 OHM 1% 1/8W,

" Page B-19, Figure 8-20;

Change AIRD 10 215 Ohms.
CHANGE 2

Page 6-10, Table 6-2: _ : ' :
Chnnge Y| to HP Part No, 5083-I670

GPANGE 3

- 'Page 6-8, Table 6-2;

Change A3C6, A3CT, and A3C9 10 HP Part No, 0160-0062 CF .015UF = 10% 4000VDC,
CHANGE4

Page 6-:_1_.‘rnb1= 6:2: '
_Chnngg item I, first entry 1o HP Part Number 08414-20034,

Puc 614, Table 6-3;
By Chungc 08414-20031 10 034!4&0034

CHANGES . }

Poge 6-ll Table 6-2;
' Chansc itcm I, first entry to HP Pan Number 08414—20031.

Page 6-14, Table 6-3: -
Chnngc 084l4~20034 to 08414—2003!. o >
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8449006 | - ; Model B4l4A
= - |
= CHANGEG
o ~ Puge 6:10, Table 6-2;
= . Chapge VI 1o HP Part Number 5083-1622,
=  CHANGE 7
= - Page 6-8, ‘fable 6-2 o ‘ I8
e ! - Change A3 to HP Part Number 08414-60037 (Recommended Replacement), , - BE
- -+ Change A3C4 to HP Part Number 0180-3455, CD7, CAPACITOR.-FXD 220 UF +]00 ~10% 63 YDC AL e
= . i (Recommended Replacement), : ]
wi 1. - ChangeA3C5 10 HP Pant Number 0160-0127, CD2, CAPACITOR-FXD | UF 20% 25 VDC CER., E
= "1+ Add ABCRS HP Part Number 190)-0050, CD3, DIODESILICON 75V, RE
—A o L T . M —
;-;,' 'Pige 6-9, Table 6-2: , _ —
ey [ ‘Delete AIRS,| | : " e
- e Add AIR1 S and A3424 HP Part Numher 0757-0401, CDO, RsFXD MET FLM 100 OHM 1% 1/8W, ‘ —
- " Poge 610, Table 6.2 =
= o Add CR| and CR2 HP Part No, 1901-0039, CD8, DIODE SWITCHING 50V 300MA BNS, =
= Puge 19, Figure 820: o o —
- - - Chunge high voltage osclilator circuit as shown n attached partial schematie (Figure 8-20b), —
= ~ CHANGES . | =
o0 - Change Model 8414A 10 Model 84148 and incorporate 08414-90028 84148 Manual Supplement as part of this -
b S " manunl package, - _ ‘ —
_ D _
i_‘—‘: * ' CHANGES =
- s Page 6.9, Table 6-2; . : . i
—=. : . Change A3R15 and AIR24 1o HP Part Number 0698-344] CD8 RESISTOR 215 1% ,J25W-F TC= 02 100, —
— L _ _ =
= " Page 8-19, Figure 8-20; ' =
. -+ Change AJRIS and A3R24 t0 215 (Refer 1o Figure 8-20b In Change 7 of this Change Sheet,) e
. - CHANGE 10 | - =
= Page 6.9, Table 6-2: | - =
Change A3RI5 and A3R24 1o HP Part Number 0698-344), CD8, RESISTOR 215 1% ,125W F TC=0: 100 -
‘ ' (Factory Sclected Velue).
= Page 8-19, Figure 8-20; —
' Change AJRI5and AJR24 10 215and add "' ** for Faclory Selected Value, {Referto Figure 8-20bin Change 7 of'this e
: ‘ Change Sheet,) - . =
BT
_© CHANGETM
- Page 6-3, Tuble 6-2:
— Change A2 to HP Part Number 08414-60041, CD7, ASSY; COORDINATE CONVERTER — PREFERRED
- _ REPLACEMENT FOR THE 08414-6028 COORDINATE CONVERTER.
L ‘ Poage 6-4, Table 6-2: S : ' _
A Add A2C52 and A2C53, HI' Part Number 0160-4834, CD6, CAPACITOR-FXD ,047UF # 10% 100VDC CER,
'Page 6-6, Table 6-2: | ' o o ‘ : :
- Add A2Q34, HP errt Number 1854-0477, CD?, TRANSISTOR NPN 2N2222A S! TO-I18PD = 500MW, —
L " Pag6-8, Table 62,/ | - | ! . | —
= - Add A2RI13, HI* tart Number 0698-3440, CD7, RESISTOR 196 1% .125W F TC=0+ 100, —
v ‘ : Add A2RI14, l-'fP Par} Numbee 0757-0438, CD3, RESISTOR 511K 1% ,125W F TCm0+ 100, . —
Add A2R11S ll%d A2R116, HP Part Number 07570442, CD?9, RESISTOR 10K 19%,125W F TCw0:+ 100, ) =
_ ot . . ! 5 ! .
- . o ! } 1 ' )
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Model 84144 o . 08414-90016
o ' .’ . ‘ ' " ! . :
. . ‘ CHANGE 11 (Conl'd)
W Page 813, Figure 8-13;
Sy - Replace the existiug Phase Shifler and Phase Dc(cctors Companent Identification dingram with the one supplled
in this change sheet, . :
Page B-13, Figure 8-14;
Insert the pariial Phase Shifter and Phnsc Detectars Schematic diogram (supplied in this Change Sheet) onio the
existing Figure 8-14, ‘
Page 8.15, Figure 8-15; :
Replace the existing Low Pass Filters and Horlzontal nnd Vertica) Drivers Coraponent Identification dlagram
with the onc supplled In this Change Sheet,
Page 8-15, Fizunép JE ‘ '
J Channe A.'l ln tlrt hppcrlcﬂ hand comer of the schcmnlic to HP Pert Numbqr 0B4)4-6004t, CD?,

}

N BHAHGE 12

. Page 6-8, Table 6-2;
Change Al 1o HP Pari Number 08414-60042, CDB, (Recommcndcd Replacement),

Page 6-9, Table 6-2;

S ‘ Change AJR15 and A3424 10 HP Part Number, 0757-040! CD), RIFXD MET FLM 100 CHM 1% 1/BW,

TR . Add AJR!S and AJR26, HP Part Number 2)00-0554 CDs, RES!STOR-'I‘RMR 500 10% C TOP-ADJ I+TRN,
'S Page8-19, Figure 8-19;

.- Replace the A3 Component ldcnliﬁcnlion diagram with the one supplied §n this Change Sheet (Figure B-19,
' Chnngc 12), :

Pngc 8-19 Figure 8-20;
Q o Change the High Voluac Oscillntor circult as shown in the attached parlinl schcmnllc(l-‘igure 8-20¢, Change 12).
o , j

i : 1
i

' I K ‘ - . ' | , 5/6
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Model B4)4A

08414-50016
[~
———HIGH VOLTAGE O5CILLATOR =y "
@
(| *A0Y - m.m e
oy — '
@ |

@. ol ]

23084 40y

MULT IVIBRATOR ] .

01,02 )
mgu cre '
()
/0 A3 POWER EUPPLY ABSEMALY
logua-soo) pors ) ®® 1
\ B ] ] & e & YV Y e o ROV
CAT GRID WIAS 24 Ins ¢ sﬂo s, AQouH
meumv PLUS = (100 1100 )0 cos T
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KEAS) .
FRouElEhs o !
\3® —- >

Figure 8-20b, PIO Ihirh Voltage Power Supply, Sehemattc (CHANGE 7)
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08414-90016

1

" Model B414A
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...
wr
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[

Figure 8-13, Phase Shifter and Phaée péiecror.s Compéngnl Identification (CHANGE 1 l)
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08414-90016
o ! !
. o ‘ | PART OF A2 00-ONDINATE CONVERTER ASSEM_IJLY (08414-50_(]4_1) 10F2 o
N _ 28 dB (x28)
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reren o e 1 PHASE SPLITTER-LIMITER /
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" Pant of Figure 8-14, Phase Shifter and Fhase Detectors, Schematie Diagram (CHANGE 11)
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| Modgl B414A

08414-90016
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 Figure8-15, Low Pass Filiers and Horizontal and Vertical Drivers, Companent Identfication (CHANGE 1)
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Mode] B414A _ 08414.90016

A3

LI ] m n LI

D | ondtisbaos hiEER]

[ i

I T
. , 1] [4)
WD | CIEL) E

H

D | = mH '(:H g
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Pi :
t

Figured-19.  CRT High and Low Voltage Supplies and + 150 Volt Supply, Campnncnt
‘ Identification (CHANGE 12)
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‘Model B4I4A 08414-90016
— ” —_—
e HIGH VOLTAGE OSrILLATOR — "
@ |
+40y— Z0RHy 4poov
OY v ﬂ-—/ \ I
@ " . @
@ i ®
) 2h3084 bep i
: MULTIVIBRATOR 1 seoov
Q),02 1 (an) J T
02
N3OLA
‘ C!D cne
© /O A3 POWER BUPPLY ASSEMAL e
(00414-60042) 2OF3 Y " " @ @ . . N
"L ' % o ey
< P4
FT ey ooy 800 800 $ioo F1oo 3 cre 90 calt 400pH
BLANKING On R2s nes ' [
ARKERS )
| Frok At a
3O — -
.Figure 8-20¢,

F/O High Voltage Power Supply Schematic (CHANGE 12)
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