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1. 1 INTRODUCTION

The wavetek Dlsplay osctlloscope is a
low cost, large screenrsolid stat€, X-ydlsplay oscllloscope destgned for pro-
duct lon and - laboratory tes t sys tems
whlch employ slreep generator technlquee.

For these appllcatlons several features
have been lncorporated ln thls large
easy to read display.
1. Y-axls mdrker adder clrcuit.
2. Vertlcal polarlty reversal.
3. Automattc gpot blanklng to prevent

burning of the CRT phosphor.
4. Molded graticule for rnlnimum paralax.

Ttrls lnstrument can also be used Ln many
general purpose appllcatlons where a

T.? SPECIFICATIONS

L.2, L DISPI*AY
CRT.oo...o.o....
PflOSPHOR1 r . . . o'o o o . .
GMTICIILE..,........

DEILECTIONOOO'OOO"
ACCELERATORVOLTAGE. . O ' O

L .2.2 \TERTICAL
SENSITIVITY.... o. o..

INPUTIMPEDANCE... O " O

BAIIDI^IIDTH.. o o.. o.. o

LINEARITY.. o.. o. o. o

COUPLING . o o o o.o.. o.

INPUTCONNECTOR. O ". O O

DRIFTooo.o.oo....

sEcTtoN !
GENERAT INFORfVIATION

large s creen x-Y dtsp lay osci,lloscope
is requLred. Features lmportant in the
dlsplay for these applLcations are:
l. Hlgh frequency Z-axLs anpllfler for

pulse marker or grey scale use.
2, Excellent full scan linearf.ty.
3. High vertlcal'sensttlvlty, up to I

urV/dtvtslon.
4. Ultra stable, low noLse display.

The most outstandlng features of thls
larg€-Screen unlt are its strength and
rellab111ty.

rn the event servicing ls required r rnEln-
tenance personnel w111 ftnd that the
unit t s' p. c. board constructlon wlth coo-
venient component layout plus a compr€-
hensive tnstruction manual contrlbute
to maktng this lnstrument easy to servlc€.

L2" diagonal (30 cm)
Pl Medium persistence - Green
12 vertlcal - 16 horLzontal dlvlsions(1.5 cn/dlv) '
Magnetlc
9kV nomlnal

4 posttlon step attenuator for lurV/dl,v.,
10 mV /div. , 100mv/dlv. , and lV / dlv.
continuously variable vernier between
steps.
374K ohm
DC to l5kllz ( 10 dlv. ampll rude)
5"1 (center 10 dlv. )
swltchable Ac-Dc (when Ac coupled max
Dc voltage plus Ac peak not to exceed
20ov).
BNC, front panel
Less than tS dlv/8 hr. (at a constant
amblent after \ hour narm up).

L

L
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GENERAL INFOR|VIATION

POI4,RITY RMRSE . . . . . . Vertlcal slgnal ean be inverted with
front panel swltch.

1.2.3 MARKER ADDER
INPUT SIGNAI, . . . . . . . . pulse or blrdy
SENSITMTy (Max) . . . . . 0.5 V/Dtvlsion _conttnuouslyadJustable .

wlth rear panel control
POLARITY . . . . . . . . . . Rear panel polarlty reversal swltch
INPUT IMPEDAI.ICE . . . . . . Approxlurately l5K ohn

L.2.4 HORIZONTAL
SENSITMIY . . r . . . . . Contlnuously adjustable .from less than

.lV Divlsion to over lOV/DLvlslon.
INPUT IMPEDATICE . . . . . . Greater than 320K ohur
BAI{DHTIDTH . . o . . . . . . DC to l.5Kllz (14 dlv. arnplltude)
LINEARITY . . . . . . . . ,32 (L6 dlv.)
COUPLING . . . . . . . . . . Switchable AC-DC (when AC coupled max.

DC voltage plus AC.peak not to exceed
200v).

IMIIT CONNECTOR . . . . . . BNC, front panel_
DRIFT . . . . . . . Less thanL dlv/8 hr. (at a constant

amblent temperature after L hour warm
uP)

'L.2.5 INTENSITY MODUI-ATION-
SENSITMTY . . . . . . AdJustable from less than I V peak-to-

peak t,o more than 10 V peak-to-peak for
fu1I nodulation.

INPUT IMPEDANCE . . 20 k0 ln paralleL wirh 10. pF
INPIICONNECTOR.. ..BNC,rear.panel
BANDWIDTH . . . . . Flat fronDC to l MHz, 3 dB down at 3.5' MHz, 10 dB down at 10 MHz.
POLARITY . ....Posltl.ve golngvoltageintensifl.esthe

trace. Internally changable for positlve
. Blanklng

L.2.6 PROTECTION CIRCUIT . . . . Prevents burnLng of the CRT by blanklng 
,

the beam when the horl.2ontal sJ.gnal Ls
less than approxi.roately 4 dlvisions (60
Hz rate). Wtren operating at a aloqrer. rate, or for serviclng, a rear panef I

swLtch can be used to ell.mlnate the
protectlon circuLt. May be changed in-
ternally to operate lrLth vertl.cal sLgnal.

L.2,7 POWER . . . . . . . . . . . . . LL5|23O VAC tl0z 50/60 ltz (approxLrnately I

75 warrs)

1.2.8 oPERATING TEMPERATURE . .. . . . +1Oo ro +50oc i

T.2.9 MEC}IANICAL .

DIMENSIONS . . . 10 5/16" (262 un) hlgh x l4l" (368 nmr) I

long x 161" (419 urn) wtde

WEIGHT . . . . . . . . . . . 26 pounds (11.8 Kg)

t-2
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1. 3 OPTIONS

OPTA.
OPTB.
oPT -C .
OPTD.

1.4 ACCESSORIES

ao

oa

aa

aa

ao

aa

GENERAL INFORIYIATION

l! Phosphor, medfi:m short perslstence - whlte
P7 phosphor, long persistence - blue
clear face plate (no gratlcule)
amber fllter. Mounts between tube and faceplate. (nomally used wlth pl phosphor. )

Operattng Instructton Manual

Rack Mounttng Klt
spare face plate wlthout gratlcule
Spare face plate wtth gratlcule

I-3
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2 .T I NTRODUCT I ON

Thls sectlon contalns lnfornatLon for
recelvlng and preparing the Dlsplay for
usg.

2 .2 MECHAN I CAL I NSTALLAT I ON

2.2. L INSPECTION AIID DA]YTAGE CI..AIMS

After unpacktrng, the instrument should
be lnspected for physLcal de-age. A
procedure for checking the electrlcal
performance ls' given in sectLon 5. The
shipptng container and the packing mat-
erlal should be saved tn case it be-
comes necessary to reshlp the unit.

rf the unlt ls danaged or does not meet
the electrical perf ormance checks, rlo-
tlfy the nearest wavetek representative
or the factory in Indiana. If the
shlpplng container shows damage, notlf y
the carrler. Retain the shipplng cor-
talner and packing materiar f o.r the
carrler I s lnspection. rn either case,
the factory or area represdntatlve will
arrange for {rnmgdiate repalr or replace-
ment of your Lnstrument, wlthout:watting
for danage clalm settlements.

sEcTtoN 2
INSTALLATION

2.2.2 OPERATING LOCATION

Thls unlt can be used elther on a bench
or ln an instrument rack. rn elther
case lnsure that alr flow is not restrtct-
ed from passlng through the rear panel
heat sinks or ventillatlng holes.

Rack - Mountl-ng klt, K107, enables the
Dlsplay scope to be mounted in a stand-
ard 19tt wlde lnstrument rack. The klt
conslsts of two aluminum brackets whlch
fasten to the sldes of the unit as
shown ln figure 2-L. Necessary screws
are located in the pre-drilled holes
provided'for this accessory.

2.3 ELECTRICAL INSTALLATION

2'.3 . L .CONNECTION TO AC LINE

Before plugging in the instrument check
the rear panel Ac llne volt'age switch
and the fuse to lnsure that the unit is
prepared to operate with the available
voltage. Fuse for 1l5v operation should
be 2 A, for 230 V, I A.
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I NSTALLATI ON

2.3 .2 PERFORI{ANCE

Wtren the unlt is turned on it ls ready
to use wlthout warmup. For an electrl-
cal perf omance check of lnstrument
refer to Sectlon 5.3 of thls manual.

2.3,3 PrelLminary Operating Setup

There are three features of operatlon
whlch are lnternally selectable by the
customer.
1. Auto blanking axls (nomally horl-

zontal)
2. Auto blanktng def eatabll-lty
3. Z-axl.s polarity (nomally negative

blankirg)

To determlne whlch operatLon ls deslred
refer to descriptlon of rear panel con-
trols, INTENSIIY and AtnO BI"ANK, ln
SectLon 3.

AUTO BLAT{KING

A dual sllde swttch ls located Ln rhe
center of the maln p.c. board. One half
ls for selecting elther the horizontal
or vertlcal signal to operate the Auto
Blanklng clrcult. The other half ls for
defeating the operation of the rear-
panel AUTO BI-ANK swltch. The instruc-
ttons for selectlng the desLred posltions
are ln the upper left corner of the p. c.
board. See Figure 5-5. In the ON posi--
tlon blanklng w111 occur automatlcally
and the rear-panel swltch has no effect.
In the OFF posltlon the rear-panel AUTO
BI"AI{K swltch can operate to allow or
def eat automat ic blanking . (Rear panel
swltch ls normally ON. )

Z-Axl-s

To swl,tch the polarity of the intens ity
modulatlon ampllfler reverse the leads
on the right side of the main p. c. board
as shown in. Figure 5- 5.

2-2



t
l-

t

t-

3. 1 I NTRODU CTI ON

Thls sectlon lncludes descrtptlons of
front and rear panel controls.

Thls lnstrument ts ldeal for use ln
conJ uctlon wlth a l^lavetek srreep gen€E-
ator. The vertlcal and horlzontal amp-
llfler speclflcatlons are very compatl-
ble wlth the ' slgnals that generate a
demodulated RF response. The Y and Z

sEcTtoN 3
OPERATING INSTRUCTIONS

marker inputs can be used conveniently
wlth the varlous marker slgnals from
the s$reep generator. Consult the s\reep
generator manual for speclfic hookup
tnstructlons.

Appllcattons for this lnstrument are
certalnly no t llni ted to use wl th sereep
generatoEs. Any lnstEumentatlon requlr-
tng a large screen, X-Y dlsplay scope
can lnclude this unlt.
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3.2 DESCRIPTION OF FRONT PANEL

INTENSITY
Controls the brlghtness of the dlsplay.

OPERAT I NG I NSTRUCT I ONS

PO}TER
Toggle swltch applles
the lns trument. The
tndlcates an operattng

prlmary power to
LED Pllot ltght
condttLon.

VERTICAL
PosrrroN. . controls the vertlcal posltlon
o f the trace. .Pull to invert dtsplay.

GAIN. o . V/Dlv selects the vertlcal anpli-
fler deflectlon factor. The vernler
control provides a contlnuously varlable
ad j us tment between the ranges of the
V/Dlv swltch (Vernter mrlsr be fully
clockwlse to lndlcate a caltbrated de-
flectlon factor). Input coupllng of the
vertlcal slgnal ls nonnally DC. Pu1llng
out, on the vernler control wlLl provlde
AC coupllng of the input signal.

rNPLn V. . .BNc connector f or Ehe vertLcal
lnput signal-. Maximum peak input should
not exceed 200 V.

HORIZONTAL
POSITIONo.. controls the horlzontal posi-
tlon of the trace.

GAIN. o overnler control provldes a contin-
uously varlable adjustment of the horl-
zontal lnput slgnal. Input coupllng of
the horLzontal signal ls normally DC.
Pulllng out on the vernter control w111
provlde AC coupllng of the lnput sLgnal.

INPUT H. .BNC connector for the horl zontal
lnpirt slgnal. Maxlmum peak lnput should
not exceed 200 V.

N

N
osc tLLOsco PE

S

3-2

Figure 3-1. Front panel
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3. 3 DESCR I PT I ON OF REAR PAN EL

VERT MARKER
INPUT..IBNC c applylng pulse
or btrdy type markers to dlsplayed slgnal.
(100 V maximum input. )

srzE. . . provides continuous adj ustment
of themarker size. I'laximum sensltlvity
(fully clockwlse) is 0.5 volrs per
division.

POI.A,RITY. . .provldes inverslon of display-
ed pulse markers.

INTEN S ITY
INPtn. . . BNC connector f or applylng in-
tensity modulation signals to dlsplay.
A positive input lntensifies and a nega-
tive input blanks the dlsplayed signal.
An lnternal wiring charrge can reverse
the polarity of this Z axts amplffier.
See Sectlon 2,3. 3.

CONTMST. . . controls t,he dif f erence in
brightness between the X-Y dlsplay and
the Z axis signal.

0PERATING Iil.sTnticT Iotls

AC LINE
INPUT. . . three prong plug provides con-
nection to AC mains.

VOLTAGE...Snitch selects 115 or 230 VAC
ltne voltage.

I

i

t

I
I

AUTO BLANK
posit,ionr the Auto Blanking

FUSE...3 AG type, Slo-81o, 2 amp
1 15 VAC or I amp for 230 VAC.

for

I

a

I
I
I

In the ON

clrculE blanks the CRT beam ln the ab-
sence of a horizontaf signal in order
to prevent burning of the CRT phosphor.
In the OFF posltlon, the blanktng cir-
cuit ls disabled to allow operation at
slow srdeep rates or to aid in servicLng.
Caution must be observed i-n the OFF pos-
ltLon to prevent burning of the CRT
phobphor.

Two internal switches are Provided tn
this circuLt. One disables the OFF
positlon of the rear panel switch; the
other switches the actuatlng signal from
horizontal to vertical.For instructlons
see Section 2.3. 3.

s
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YOrlAOt
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Fi gure 3-2. Rear Panel
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4.1 INTRODUCTION

Thls section first presents an overall
block diagram analysis followed by a
more det,ailed descriptlon of each block.

Flgure 5- 6 Ls a top view of the Dis-
play with the maln sections labeled.
Thls will serve as a physlcal reference
correspondlng to the clrcult descrlptlons.

4.? SIMPLIFIED BLOCK DIAGMM

The block dlagram of Flgur e 4-L shows
the relationship of each main section
to the total operatLon of the unit. The
CRT (Cathode Ray Tube) ls the heart of
the display. The composite slgnal of
aLl the lnputs to the unit ls dlsplayed
on the face of the CRT.

The Power Supply provides the unit with
flve voltage sources. The +58 and +15.5
volt supplies are regulated. The !32
volt supplies are unregulated.

The Hlgh Voltage supply 'provides +9kV
to the anode of the CRT. The power
source for thls sectlon Ls the +32 volt
supply. The High Voltage supply also
provides posltive voltages for G2 and
G4 (the f ocuslng electrode) , of the CRT.

The Vertical Anpllfiers convert the in-
Put yoltage sLgnal lnto a current signal
for the Vertlcal-deflectlon Yoke. The
pre-amp includes the front panel controls
for adjustlng the amPllfler gaLn both
1n steps and contlnuously. Bef ore 'the
flnal stage of the vertLcal amPllfier,
the vertical marker stgnals are added
to the maln s lgnal.

The Horlzontal Anpllfier converts the
lnput voltage. slgnal to a corresPonding

sEcTtoN 4
THEORY OF OPERATION

. current s lgnal f or the HorL zorrtal Yoke
on the CRT. The Hor{ zontal AnplifLer
has front panel controls for adjusrlng
the GArN and PosrrroN of rhe horlzonral
dlsplay on the CRT.

The rntenslty 
"*ulatton 

clrcuit pro-
vides for front panel control of the
brightness of rhe dlsplay. rn addition,
an external modulatlng slgnal can be
amPlified and applied ro rhe cRT ro
produce markers or varying shades.

The Auto Blanking clrcult prevents the
cRT from burning when the beam is not
being deflected with an alternattng
signal from elther the Horlzontal or
Vertical Amp.

4. 3 POt^lER SUPPLY

The outputs are *58 and tl5.5v regulated
DC, as well as t32V unregulited DC.

A dual prlmary transformer, T301, allows
for a line voltage of, elther 1 l5v or
230v Ac. The 50v secondary is cent,er
tapped to allow for two full-wave rectL-
fled voltag€s. Unregulated +32 and -32are flltered by_ c301 and c302 resp€c-
tlvely. The +15.5 and -15.5 supplLes
are powered by the !,32 volt supplies.
They are zener-diode reguJ.ated and have
pass transLstors for hlgher output cur-
rent capablllty.

The source of the +68 supply is approX-
lmately +95 volts derlved from a voltage
doubler stacked on top' of the +32V
supply. The +68 volts is regulated by
a zener dlode (Cng8) .

L

L

4-1



THEORY OF OPERATION
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t 4,4 HIGH VOLTAGE SUPPLY

The hlgh voltage clrcur.t is located away
fron the naln prlnted-circuit board (see
Flgure 5-5) and housed in a steel €r-
closure to prevent z0 kltz radlatlon.

The hlgh volrage clrcult contalns Q201,
Q202, and Q203. rr provldes 9kv ro rhe
cRT anode as weLl as voltage for the
focusing elecrrode (G4) and +100v for
G2. Q203 ls the heart of a rlnglng choke
osclllator that develops a Z0 kIIz slgnal
across T201. Thls voltage ls coupled
to the two dlfferent hlgh voltage ctr-
cults. The osclllator slgnal is stepped
up from L7 vp to 2.25 kvp in the second-
ary connected to c208. rt ls then ln-
creased to +9kV DC by the cascade quad-
rupler. The osclllator slgnal is stepped
up to 355Vp in the other secondary and
rectlfied by cR202 and c207. The 355
volts ls then fed to the focus control,
R105, located on the Main Board. The
100 volt supply ls derlved from a voltage
dLvlder on the 355 volt output.

Q201 and Q202 provlde the supply volrage
to the osctllator. Thls voltage is con-
trolled by a feedback slgnal in frrder to
malntaln a constant output lenrel f rom
the osclllator. The feedback is taken
from Rl02 whlch ls also rhe Hlgh volrage
adj ustment . As the 9kV supply is loaded ,
a blgger load ls seen by the oscillator.
Thls temporarily lowers the oscillator
supply voltage, consequently coupling
less voltage to the 355V clrcuit. Thls
results ln a lower voltage at R102.
Thls ls lnverted and ampllfled to pro-
vlde a larger voltage supply to the os-
clllatoE r thus correcting for the addl-
tlonal loadlng.

4.5 VERTICAL AMPLIFIER

The Vertlcal Anpllfier consLsts of two
sectlons, the pre-ampllflir and the
power ampllfler.

The Vertlcal pre-anpllfler is mounted
on a separate board and lnstalled on the
FRONT PAIIEL dlrectly behlnd the vertlcal
lnput Jack. The poner for thls stage
ls t6V. These voltages are derlved

THEORY OF OPERATION

from two zener-dlode regulators connec-
ted to the +15.5 volts and -r5.5 volt,s.

The vertlcal lnput irnpedance Ls 37 4 ka
deternlned by R5 12 . The signal f lrs r
goes through one half of Q601, a dual
FET. The vertlcal Dc balance Ls adjust-
ed at the gate of the orher half. Q60I
acts as a current of f set cqtrpensatLon
devlce f or IC601 . IC6O I is :rn op . amp .
wtth a galn whlch ls deter-mlned by
swltched feedback resistors R60l through
R604. s 602 ls rhe GArN swlrch on the
front panel whlch can select a sensLti-
vlty of 1, .1, .ol or .oo1 volts/divl-
slon. The f ront panel vertlcal GArN corl-
trol, R6 I 5 , adj usrs the input amplltude
to the next staB€, IC602A.

rc602B ls normally a non-inverting ampli-
f ier wlch a gain of about one. when pin
5 ls grounded by rhe puLL TNVERT swirch,
s403, thls stage becomes an inverting
amp llf ier wi th a galn of one. Thus the
scope display will be lnverted. The out-
put of t,his stage t,hen goes to the power
Anplif ier . .

The input to this srage is applied ro
R4 whlch is an lnternar pot for cari-
brating the vertlcal galn. The verti-
cal pohrer ampllf ier consists of rc I ,
Ql through Q6, Q30l andQ302. The inpurs
to thls stage are the vertlcal pre-
amplifier output and the trytr marker ln-
put slgnars. These ttytt markers can be
either pulse or birdy type markers.
rc 1A ls a f ixed-gal-n invertlng op . amp ;the lnput to which comes from the pre-
€lnp. The output- of rc lA is applied to
the Lnput to rclB at which point are
added the rryt' markers and the. POSITION. control voltage. rclB is an invertlng
op. amp. Its feedback signal is the
voltage across R30 which is proportional
to the eurrent s lgnal through the vert-
lcal yoke. Ql, Z, 5, 6, 301 and 3OZ ls
a complementary slmmetry, push - pull
ampllfier whlch provldes hrgh currenr
galn for the vertical signal. Q3 and
Q4 provlde current linirlng for Q30r and
Q302. Thls prevents damage to the power
translstors when the incomtng signal is

. adequate to deflect the display off the
face of the CRT o

It

I
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THEORY OF OPEMTION

The verttcal yoke (L301A) provtdes the
magnetlc field which defl-ects the eLec-
tron beam ln the CRT up or down corre-
spondtng to changes ln the voltage slgnal
at the vertlcal lnput.

4.6 HORIZONTAL AMPLIFIER

The Horlzontal Anpllf J-er conslsts of TCz
and Q9 through Q14. The Lnput ls fed
dlrectly into the Horizontal GAIN oot,
R402. A selected fraction of the lnput
slgnal ls then sent to one half of TCz,
This op. amp. acts as a buffer for the
horlzontal lnput stgnal. The output of
thls goes to the other half of I.Cz. The
other tnputs at thls poLnt are the hor-
izontal positlon slgnal from R403 and
the feedback signal voltage from R64.

The circult conslstlng of R47, R48, CR21,
22, 23 and 24 ls deslgned to lnprove
the display llnearlty durlng the furthest
excursion the signal.

-
The signal is then sent to a complemen-
tary syumetry, push-pull stage conslst-
lng of Q9, 10, 13, and L4, Thls provldes
the high current gain necessary for
drlvlng the yoke. Ql1 and Q12 are
current llntters whlch prevent darnage
to Q13 and Q14 when the incomJ.ng slgnal
ls adequate to deflect the dlsplay off
the face of the CRT. The horizoqtal
section of L301 provides the magnetlc
fleld for the horlzontal deflectlon of
the electron beam.

4 .7 I NTENS ITY MODULAT I ON

Thls two stage ampllf ler drives the
cathode of the CRT. The flrst stage
(Q22, 23 and 24) ls a hlgh inpedance
buffer for the lntensity modulatlon ln-
put signal. The CONTRAST control varles
the lnput level to thls stage..

The second stage lncludlng Q17 , 25 and
26 comblnes and ampllfles the slgnals
from the flrst stage and the front-panel
INTENSIfi control. The modulatlng signal
from stage one can be applled to elther
the lnvertlng or Don-lnvertlng lnput of
stage two shor*n on schematlc.

4-q

4.8 AUTO BLANKING

Thls clrcuLt conslsts of rc3 and Q19.
The lnput to IC3 ls an alteraattrng slg-
nal fromeither the horLzontal o,r verti-
cal ampllfier dependlng on setting of
S1A. This AC slgnal ls arytrif ied in
rc3 and an average negatlve value ls
detected by cR29 and cll. Qlg Ls btased
on by thls slgnal . I{hen the borlzontal
deflectlon is Less than approxlmately
2 scope dlvislons, the voltage on cI lls not suf f lcient to keep Q19 tnrned or1.
Turning Q19 off allows tr61'of the cRT
to be blased wlth the -32 volt supply
through R94 and cR4z. Thls voltage willprevent electron flow to the cRT face
thus preventing danage to tbe phosphor
when the{,e Ls no Ac def lection sLgnal .
Thls clzt,ult can be overrr.den rt,th s502
and s 1B allowing extremely slav sweep
rates to be dlsplayed.

4.9 CATH0DE RAY TUBE (CRT)

rt uses magnetlc deflection and includes
the followlng speciflcarlons: pl phosphor
(P4 or P7 phosphors are optlonatr): , "1""-trosta(lc f oeus ing (G4) , 9oo diagonal
deflectlon, and Lz . Gv hearer voli"g..
The face is ralsed ro +9kv by rhe High
Voltage clrcuit.

I
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5.1 INTRODUCTION

Thls sectlon provldes lnfornatlon for
perfornance testlng, callbrattng, and
troubleshootlng the llavetek Display.
The performance test ls deslgned for
J.nconJ.ng lnspectlon and perlodic eval-
uatlon. If perforroanee 1s not to specl-
flcatlons, refer to calibration and
troubleshoot tng, Sectlons 5.4 and 5.5.

5,2 SERVICE iNFORMATION

5.2.I DISASSEI{BLY

Most servicing can be?one by simply
removlng the dust cover. ServlcLng the
vertical pre-aDp assembly can be faeiL-
11ated by lemovlng the fron! panel from
the chassis. The high voltage circult
Eust be removed from can for serviclng,
Refer to FLgure 5-6 tor locations of
assemblles.

DUST COVER REMOVAL

To retrove the dust cover, renove the
three screlrs on each side of the unlt
(Figure 5-1). Move c6ver back and up.

IIGH VOT-TAGE ASSEMBLY REMOVAI,

IIARN I NG

ihere is an operating potential
of +9000 volts on high-voltage
connector.

trlrst, turn unit off and remove dust
cover. Sllde a grounded gcrew driver
under high-voltage connector cover.
I'lhen voltage ls dlscharged, remove
connector fron CRT by pushlng connector
sldeways untll one slde of sPrlng cliP

Dust Cover Screws

Figure 5-1. Display Side View

ls released from receptacle on CRT then
pulling other slde of spring cllp out.
Next, dlsconnect 5-pln harness connecto!
from maln p.c. board. flnally, remove
tlto screws flom bottom of chassls which
hold hlgh-voltage box ln place, To re-
Dove the hlgh-voltage clrcutt fron lts
roetal box, renove horlzontal screw from
eaeh slde of 11d-. D0 NOT renove screws
or nuts on top of lld. The clrcultly ls
mounted on the ll-d and w111 be removed
fron the box when the Ild Ls llfted
stralght up.

FRONT PANEL REMOVAL

Turn unLt off and remove dust cover.
First, dlsconnect l5-pln connector froh
nain p.c. board. Next, renove nut
holdtng POWER swltch to front panel.
Elna11y, renove four screws 1n corners
of panel and pull assenbly forward and
sllghtly to the rlghr.

5-1
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5.2,2 REASSEI'IBLY

Instrument can be reaseembled by rever-
slng the approprlate tnstructlons inSection 5. 2. 1. When relnstalllng aharness connector on a prlnted-clrcult
board, be Bure connector ls properly
allgned wtth the board connector pins
and that connector faces proper dliec-
tlon (See Flgure 5-2).

CAUT I ON

Fai'lure to proper'ly orientate the
connector can resu]t in damage to
circuitry.

5.3 PERFORMANCE TESTS

The followlng procedure Ls lntended to
lnsure that the lnstrument meets lts
publlshed Bpeclflcatlons. Needed to
perforur the followlng tests are a Wave-
tek Model L44 functlon generator (or
two lndependent slgnal sources) and a
general-purpose 1ab-grade oscilloscope.
See Table 5-1. Refer to Sectlons 3.2
and 3.3 for locatlons and descrlptlons
of controls on Wavetek Dlsplay unlt.

The Auto-Blanklng cLrcult ln most units
ls fed by the horLzontal anplifLer;
therefore, the perfomance test proce-
dures are baeed on thls assumptLon. If
the unlt being tested ls set fbr vertlcal
auto-blanklng, switch to horlzontal be-
fore proceedlng. Instructlons for
swttghlng are ln the upper-left corner
of the maln p.c. board. Before turning
unit oDr swltch rear panel AUTO BIJ,NK
switch to the on posltlon. Switch POUIER
on and all,ow a f lve mlnute lrarm up bef ore
proceedlng.

+-coNl::rorj h-'
END VIEW

a ta 3 2 I

ffiru
SIDE YIEW

Figure 5-2, tonnector A1 ignment

TABLE 5-1. RECOMMENDED TEST EQUIPMENT FOR PERFORMANCE TESTS AND CALIBRATION

o
a
2
3:
gJr(,

INSTRUMENT CRrrrcAL REQUTREMEMS RECOMMEIIDED

OsclLloseoPe Lab Grade, D.C. coupled TekttonLx 5403
10 MIIz bandwtdth maLn f rame

5448 Vertical Anp
58,42 Tlme Base

Voltmeter -10 Megohn lnput lmpedance weston Model 4440

Functlon Generator 2 lndependent frequency Wavetek Model- L44
outputs

HV Probe 300 Megohn lnput lmpedance Pomona Model 3157
Hlgh voltage test
probe

5-2
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5.3. 1 VERTICAT POSITION CONTROL CHECK

1. Set Dlsplay controls aB followe:
INTENSIIY mtnlutru

(fully ccw)
HORIZONTAI POSITION n1d range
VERTICAT P0SITION ntd range
HORIZ0NTAL GAIN n1d range
VERTICAL GAIN (elrlrch) tV/dfv
VERTICAT GAIN (vernler) fully cw

2, Apply an AC stgnal ro rhe HORIZON-
TAL lnput. Approxllutely 4 Vpp
w111 extend the full nldth of the
Bcope face.

3. Turn INTEIISITY up until trace
aPPears.

4. Turn VertLcal POSITION control
alternately cw and ccw. Llne should
go off the screen ln both dtrectloDs.

5.3.2 HORIZONTAT POSITION CONTROL CHECK

l. Set dleplay controts as
IMENSIlY
HORIZONTAT POSITION
VERTICAL POSITION
HORIZONTAL GAIN
VERTICAL GAIN (swltch)
VERTICAL GAIN (vernier)

follows:
cctr

uld range.
nld range
nld range

1v/drv
. clt

2. Apply an AC signal to the VERTICAT
tnput. I\selve volts peak to peak
n'111 exrend rhe full he{ght of rhe
Bcope face.

CAUT I ON

Do not turn AUT0 BLANK off with-
out a signal to the scope vertical.
The resul t would be a bright dot
which wou'ld burn the CRT phospher.

3. swltch AIJIrO BLAl.lK off .

Turn up INTENSIIY untll trace
aPPearE

Turn the Horlzontal POSITION control-
alternately cw and ccer. Llne should

I'IAINTENANCE

trove off the Bcreen
long.

6 . Turn AtnO BLAIIK on o

dleappear)

ln both dlrect-

(Llne w111

5. 3. 3 VERTICAL GAIN CHECK

1. Set Dlsplay controls as followe:
INTEIISIIY fully ccw
HORIZONTAL POSITION L{d ,"rrg"
VERTICAL POSITION. u{d range
HORIZONTAL GAIN nld range
VERTICAL GAIN (ewltch) tV/dtv
VERTICAL GAIN (vernier) ful1y cw

2. Make 
"orrn""J*on" aa showu 1n Flgure\-{

J J.

3. Set functlon generator as follows:
Frequency I kllz
Output l0 Vpp

(Ser uslng caLlbrated lab 
""opl)Mode contl.nuous

Sweep Tlme lO ns
(or set a eecond generCtor for l00Hz)

4. Increase IMIHIISITY untll trace Ls' vlslble. AdJust the Borlzontal
GA.IN control for a pattern wldrh of
16 dLvlslons. The vertlcal anpli-
tude on rhe display should be lO
dlvlslons tl.

5 ,3 .4 VERTICAI. BAIIDWIDTH CHECK

1.-4 Execute steps L-4 of Verrlcal GaLn
check, Section 5.3.3. Set functlon
generator for dlsplayed arnplLtude
of exactly 10 dLvislons.

5. Increase functlon generator fre-
quency to 15 kIIz (3an polnt).

6. Pattern should be at least seven
dtvlsLons hlgh.

5.3.5 VERTICAT LINEARITY CHECK

1. Set Dlsplay controls as follows:
II.ITENSITY fully ccw
H0RIZONTAI POSITION rnld range

L

i
,

i

4,

5.
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VERTICAL POSITION mld range
HORIZONTAL GAIN mtd range
VERTICAL cArN (switch) tV/drv
VERTICAL GAIN (vernler) fully

clockwise

Make connectlons as shown in Flgure
5-3.

Set functlon generator controls as
follows:
Frequency 1 kllz
Output I Vpp
Mode continuous
Sweep Tfune l0 us(or set a second generator for 100
Hz)

Increase INTENSIfi until trace is
vlsible. AdJust HorLzontal GAIN
control for a pattern l6 dlvislons
wide.

5. Set vertl.cal anplitude for -onedivlsion (at vertical center of
screen).

6. Using Vertlcal pOSITION control
Eove one-volt reference up and down.
Anplltude should not vary more than
.5 dlvislon.

}IAVETTK FUNCTIOII
GEIIERATOR HODEL 144

5.3.6 HORIZOMAL GAIN CHECK

1. Set Dlsplay controls as
INTENSITY
HORIZONTAL POSITION
VERTICAI, POSITION
HORIZONTAI CAIN
VERTICAL GAIN (switch)
VERTICAL GAIN (vernLer)

2. Make connectl.ons as shown
5-4.

follows:
fully ccw
nLd range
nLd range
nld range

lV/dlv
fully cw

in Flgure

4,

Figure 5-4. Horizonta'l Ga.in Check Setup

CAL IERATEO
LABORATOR V

0sc I tL0sc0Pt

D I SPLAY

5-q

@
0n

Figure 5-3. Vertica'l Gain Check Setup
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3. Set tnl functlon generator
lows:
Frequency
Output Level
Mode

I'IAINTENANCE

2. Apply to rhe VERTICAL Input a stgnal
wlth a poslttve DC offser. The
slgnal should appear l_n the upper
half of the scope face.

3. Pull the Verrlcal POSITION knob.
Slgnal should move to loryer half
of screen.

4. Push knob back ln.

5.3. TO VERTICAL I.TARKER CHECK

l. Apply an AC slgnal of about 100 Hz
to the HORIZONTAL input of the scope.

2. Apply a 5 kHz slgnal of approxLrnarely
5 volts p-p ro the VERTMARKER input.

3. Rotate m,rker SIZE control. A signal
should be dlsplayed whlch is variable
frou 0 to 12 divlslons.

5.3.11 INTENSITY MODIJLATION CHECK

-t-- Apply sneep out,put frou functl-on
generaror to Display HORIZONTAL in-

, Put.

2. Set INTENSITy conrrol for approxi-
nately half brightness.

3. Obtain rectangular slgnal frou
function generator. Set anplitude
for I Vpp (t.Sv;. Set posirive
timemuch smaller than negatLve tlme.

4. Apply functlon generator signal to
scope INTENSITYMODULATION INpUT on
rear panel. -The resul_tlng bright
areas should appear to be full
brlghtness. The dark areas should
be fully blanked.

CAUTION

lf a signa'l is appl ied to the IN_
TENSITY MODULATI0N INPUT without
applying a Horizontal or Verticalinput, the tube phosphor may be
burned.

aa fol-

100 Hz
I vpp

contlnuous

5.

5.

Sweep TJ.me I0 us(or set a second generator for 100
Hz)

Increase IMENSITY until trace is
vlslble. AdJusr Vertlcal GAIN for
12 dlvlslon signal helght.

Turn AUTO BI*ANK off.

Turn Horlzontal GAIN control from
mln to nrx. The pattern should go
frorn 0 to greater than 10 divtsLons.

5.3.7 HORIZONTAI, BANDWIDTH CHECK

l-4 Execute steps 1-4 of 5.3.6 Hori-
zontal Gain Check.

5. AdJust horlzontal ampli.rude to 14
dl.vlsions by adJustlng input level
or Horlzontal GAIN.

6. Increase function generator frequen-
cy to 1.5 kllz (3dB poinr) . The horl-

. zontal anplltude should be at least
9.8 divlsions wlde

5.3.8 HORIZONTAI LINEARITY CHECK

1-5 Execute steps 1-5 of 5.3.5Horlzon-
tal Gain Check.

6. Adjust pattern wtdth for I dlvlsLon
and center lt horizontally.

7. Move the dlspLayed pattern frorn left
to rlght over the full 16 dlvlslons.
Its anplltude should not vary more

. than .5 dlvlsions.

8. Return AUTO BLANK enltch to on
posLtion'

5.3.9 VERTICAL POI.ARITY CHECK

1. Apply an AC slgnal to the Dlsplay
HORIZONTAL input and center llne
vertlcally.

I
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NOTE

If the polarity of this circuit
has been internal ly reversed,
change the function generator
signa'l to provide a negative time
much smal ler than the positive
time.

5.4 CALIBRATION PROCEDURE

ThLs section provldes the tests and ad-
justnents necessary to allgn the unlt
and ensure that lt meets its specLfL-
cations. The procedure is written to
be perfomed compl-etely and l-n the se-
quence given. Names of external controls
and connectors are rstltten in a1-1 capital
l-etters. Refer to Table 5-1 for list of
equipment necessary for calibratlon.

Remove top cover by removing three screws
on each side of unit (Ftgure 5-1) and
lifting cover back and up. 

_
Start callbratlon wlth controls ln the
following posltions. To facilltate the
calibratlon procedure, the control
settlngs and hookups at the beglnning
of each step are assumed to be unchanged
fron the end of the previous step.

FRONT PANEL
IMENSITY fully
HORIZONTAI POSITION
VERTICAL POSITION
HORIZONTA]. GAIN
VERTICAL GAIN (switch) 

.

\IERTICAL GAIN (vernier)

RIAR PANEL
AUTO BLAI{K
VERT MARKER POLARITY
VERT MARKER SIZE
INTENSITY COIITRAST ful1y

Plug lLne cord lnto AC supply set for
exactly 115 voIts. Turn POIIER on and
allow a flve mlnut.e warmup before call-
brating.

Refer to Flgure 5-5 for locations of
test points and adjustments.

ccw (nin)
nl-d range
pid range
mid range

lV/div
fuLly cw

ON

+
fully ecw
cw (nax)

5.4. I POI,TER SUPPLY CHECKS

Wlth 1ab grade oscllloscope, check +32 V
at TP I (Flg 5-5). Turn Verrlcal
POSITION eontrol fulLy clockwise; volrage
should be +33 wlth less rhan I Vpp rlpple.
Turn control fullv counterclockwise;
Voltage should be*31 with less than 2 Vpp
rlpple.

With sarne scope check -32Y at TP 2. Turn
Vertlcal POSITION controi fu1ly clock-
wise; voltage should be -31 with less
than 2 Vpp rtpple. Turn control counter-
cloclcwise; voltage should be -33 with
less than I Vpp rJ.pple.

With voltrneter, check +I5.5 V at TP 3.
Reading should be between 14. 7 and 16 . 3 V.

With voltmeter check -15.5 V et TP 4.
Reading should be between -14.7 and
-16. 3 V.

With voltmeter check +68 V aL TP 5.
Rea_dJ-ng should be between 61 . 2 and 7 4 .8 Y .

5.4.2 HrcH VoLTAGE ADJUST**t

Read DC voltage on TP 6 with high-im-
pedance (10 Meg) nerer. Set volrage
for f355 V with High Voltage Adj. por
(see Fig 5.5). Check +9 kV with high-
voltage probe by sliding probd under
hlgh-voltage connector cover on CRT
anode (Figure 5-6). Reading should be
between +8.5 kV and t9.5 kV.

5.4.3 INTENSITY LIMIT & I'OCUS ADJUSTI'IENT

Apply square wave 10 Vpp to VERTICAL in-
put and a ramp to HORIZONTAI Lnput.
Turn IMENSITY fuJ-ly clockwise. Adjust
horizontal arnplltude for 12 divisions
and frequency for a stable square-wave
Pattern.

Turn Intenslty Liruit control (Figure 5-5)
fulLy countercl-ockwlse. Return clock-
wise untl-l- bloomlne Ls L%. One percent
blooning can be determined by allowlng
the vertical amplltude to indrease from
l0 to 10.1 divlsLons. Decrease bright-
ness as desired. Adjust Focus control

5-6
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(Flgure 5-5) for sharpeet dlepJ.ay.
Dlsconnect vertlcal elgnal.

5,4,4 VERTICAL D.C. BAIANCE

Increaee llorlzontal GAIN for 16 dlvlslon
trace. Turrr Vertical GAIN vernler fuI1y
counterclockwlse. poeltl.on horlzontal
llne at center gratlcule wtth Vertlcal
POSITION control.

Turn Vertlcal GAIN vernler fully clock-
wlse. Wlth Verr DC Ba1 (Ffgure 5-5)
return llne to center graticule. Start
procedure agaLnby turnl.ng Vertlcal GAIN
vernler ful1y countercloclanlee. Repeat
procedure untll there Ls uinimum Eove-
ment of the ll_ne when the Vertical GAIN
vernler Ls turned from one extreme to
the other

5.4.5 VERTICAI GAIN CALIBRATION

Turn Vertlcal GAIN vernLer fully cLock-
wtse. Apply a I kHz slneJave simultan-
eously to the VERTICAL input and the
vertlcal lnput of 1ab grade scope. Ad-
Just elgnal generator to 8 Vpp accordlng
to the lab scope. AdJust Vert Galn Cal
(Flgure 5-5) for 8 dlvlsions on Dlsplay
face.

5.4.6 YOIG ADJUST}TEM

Dlsconnect vertlcal slgnal. Move tabs
on yoke untLl bowlng (cqrvature) ls
elimlnated from horlzontal llne. Loosen
yoke clanp screrr untll yoke 1s free to
rotate. Rotate yoke untlL the horlzon-
tal llne ls exactly paralleL to the
center horizontal- gratlcule. Tighten
screw and recheck trace alignment.

5.4.7 VERTICAL LINEARIIY CHECK

Set Sweep Tfune of horlzontal sl.gnal to
10 ns. Apply a 1 kllz slgnal to the
vertical lnput. Reduce the- ampll-tude
of the slgnal frorn the function gener-
ator to one divlslon on the seope face.
Uslng the Vertlcal POSITION control,
move this one volt reference up and
down. Its auplltude should not vary
uore than .5 dlvislons.

f'lAINTENANCE

5.4. 8 HORIZONTAI LINEARITY ADJUST},IENT

Reverse horlzontal and vertlcal lnputs.
Set frequency of horlzontal slgnal to
100 Hz. Cenrer the dlsplay rrlrh Vertl-
cal and Horlzonral pOSITION controls.
Set vertleal anpJ-itude for 5 dl.vlslons.
Set horlzontal amplitude for slx divi-
slons. Wirh the llorl.zontal POSITION
control, move the displayed slgnal to
the rlght untlL left edge of slgnal is
on the second lLne to the rlght of
center. The rlght edge of the slgnal
should fall exactly on the far rlght(8ttr) grarlcule line. Set rhe poslrlon
of the rlght edge of the sLgnal wlth
Horlzontal Llnearlty pot shovn ln Flg-
ure 5-5.

Reduce the horizontal arnplitude to onedivlslon. (Swttch Auto-Blanklng selector
to the vertical posltlon if trace dls-
appears. ) Move the dlsplayed pattern
from lefr to right over the full_ 16dlvislons. Its arnpJ-ltude should not
vary rnore than .5 dlvlslons. Return
Auto-Blanklng selector to horizontalpo,sltion. Disconnect horlzontal lnput.

5.4,g Z-N(IS GAIN CHECK

Move 10 ns signal fron VERTICAL To HOR-
ZONTAL inpur. Feed 100 kltz from the
functlon generator into INTENSIIY iirputi.
Monitor CRT cathode voltage uslng Lab
Scope wlth a low-capacLty probe. The
cathode Ls connected by the grey wl_re
fron the tube to Tp 7 on . Flgure 5-5.Adjust'function generator output for lg
Vpp (at cathode).- Move probe to INTEN-
SIIY lnput. The i.nput signal should be
less than I Vpp. Return the probe to
the cathode.

Turn CONTMST fully counterclockwLse.
Increase functtbn generator input toprovlde 10 Vpp at cathode. Move probe
to lnput. Slgnal should be greater
than 20 Vpp. Decrease input slgnal
level- to I Vpp and turn CONTMST conrrolto max (cw).

i
I

t
t
,
L

,

t
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5. 4. 10 z-Axrs BA].lDwrDTH

Return probe to cathode. Adjust slgnal
level for 10 Vpp at cathode. Increase
lnput frequency to I MHz. Voltage should
be 10 1.2 Vpp. Increase Lnput frequency
to 3.5 MHz. Voltage should be greater
than 7.1 Vpp. Increase frequency to
l0 Mlz. Voltage shoul-d be grearer than
3.2 Vpp.

5.4.11 VERTICAL MARIGR CHECK

Apply a 5 kHz signal of approxiuately
5 volts p-p to rhe VERT MARKER input.
Stgnal should be about 12 divisions high.
Rotate the VERT MARKER SIZE conrrol
countercloclcwlse. Slgnal should decrease
to zero volts. Dl-sconnect slgnal from
MARKER lnput.

5.4.L2 VERTICAI, 
.POLARITY 

CITECK

Center the 1lne with Vertlcal POSITION
control. Apply a signal to-the VERTICAL
lnput which has a posltive DC offset.
The slgnal should appear on the upper
half of the scope face. Pul1 the Vcrt-
ical POSITION knob. The slgnal should

move to the Lower portlon of the screen.
Push knob back in.

5.5 TROUBLESHOOTING

5.5.1 GENERAI.

A thorough understanding of the block
dlagran and the theory of operation 1o-
cated ln SectLon 4 nay enable the trouble
s)mptom to be associated wtth a parti-
cular circuit or component. Refer to
Section 5 for scheuatic dlagrams and to
Section 5.2 fot disassembly procedure.

5.5.2 PRELIUINARY. CHECKS

Equiprnent troubles are frequently due
sirnply to i-mproper front or rear panel
control settlngs. Refer to the operat-
ing lnstructions i-n Section 3 for com-
plete explanation of each control I s
function.

5.5. 3 CAIIBMTION

After verifyLng that trouble is not
lmproper set,tlng of the controls or
test setupr makea thorougih check of the

fat
cott

+ ffiICa

ffi

,AJE212
MJr252
tJE703
ltJE803
2N598r
2il599t

K145t
lc455t

71tC

t?3H05
m?3H55
rt337o2
2Xtoat
2X3r0/t
2X3tOt

2N385a 
2N5306

)coMt

ffiixil?
Dtoa
too
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lnstrument r s callbratLon by foll.owlng
the procedure in Sectlon 5.4. By perforur-
1ng the callbratlon procedure, a trouble
can be localized to a speclfic clrcuit.

5.5.4 VISUAI INSPECTION

After localizlng a trouble to a specLflc
area of the unLt, make a good vtsual
check of the area. Check for burned or
broken cotrponents, loose wlres or clrcult-
board connections.

5.5.5 VOLTAGE A}ID RESISTANCE CIIECKS

After localizing the problem, voltage
and resistance checks wil_l help flnd
the defective conponent. See Figure
5-7 for ldentification of transistor
and IC leads. See Flgure 5-8 for loca-
tlons of najor components on the main
board.

I'IAINTENANCE

When troubleshootingrcare must be taken
not to short one of the hlgher voltage
suppl-les to the 115.5 volt suppli.es ln
order to prevent damage to the op. amps.
If trouble ls suspeeted in the high-
voltage clrcult, the assembly can be
disconnected from maln board and
another hlgh-voltage assembly substL-
tuted for the suspected defectlve one.

5.5.5 RSPATR

When removlng components from the prlnt-
ed-circult board, do not use excesslve
heat. This can damage the lands on the
prLnted clrcult board.

WARN ING

If the defective component is the
CRT, use extreme care in replacingit. To prevent persona'l injury,
always \^/ear a face mask or gogglli
and protective gloves

I

I
L

I
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sEcTloN 6

SCHEMATICS AND PARTS LISTS

6.1 INTRODUCTION

Thls sectlon contai.ns schematics and a
list of replaceable electronlc parts
for the instrument. Also included is
the Wavetek code for component rnnu-
facturers, a llst of abbreviatlons used
in the text, andanexplanation of sche-
matic symbols.

6,2 PARTS LIST NOTES

The instrument parts list ls dlvlded to
separate t,he 'various assemblies. The

Allen-Bradley.. ..ililwaukee,I{isconslnAdvanceCoEponentslnc......Centerbrook,Connecticur
Analog Devlces. . .Norrrood, MassachusetlsAVX . . .Hyrtle Beach, South CarolinaAlanrndustrLes..:.. ...colunbus,rndlanaAlco Electronics Products, Inc. . Lawrence, MassachusettsAllP,Inc.....Harrlsburg,pennsylvanla
AnPhenol. . .Danbury, Connlctlcut
AmerLcan Plastlcraft (APCO) . . Chlcago, Il11nols
Pl:r:T .Statersvtlte, Rhode rsland
ARCO Electronlcs. . .Great Neck, New york
Alrco Speer Electronlcs .Nogales, Arlzona
Becknan Instrunents, Inc. . Fullerton, CallfornlaBelden. Chicago, IllinolsBourna. ._ . Rlverside, CallforniaBugg--n . St. Lou1.s, MlssourlCaublon . .Carnbrldge, llassachusetts
CarLlnS Electrlc, Inc.. . ; . . . . . .I{est Hartiord, ConnectlcutCornell Dubiller. .Newarkl New JerseyCllnton Electronlcs . .Rockford, Illtnois
Corning Glass Works . . Cornlng, New york
CherryElectricalProducts,Prod. . !.. ..Waukegan, IlllnolsCutler-Hanoer.. ..Mllwaukee,Wlsconsln
Conponents Incorporated . . .Blddeford, Ma'ne
Clnch Jonee
C&KConponents. ....Watertowr,Hassachusetts
Centralab
Clalrex Electronlcs . . . .Mount Vernon, New tork
Chlcago Telephone Systems . . . .Elkhart, Indlana
Contlnental lJire. . .philadelphi.a, pennsylvanla
Delevan . . East Aurora, NLw york
Dlodes, Inc.. . . .Chatsworth, iallfornla

assembly three-digit circuit reference
on'the schematic is represented in the
REFERENCE SYMBOL column by the last one
or tr^ro digirs. The first digit repre-
sents the assembly on which the part is
located. The asseurbly (200, 300...) is
indicated next to the reference symbol
heading on the parrs 1ist.

The following code is used on the parts
list to identify the manufacturer.

I
Ir-

I
L

A-B .
ACI .
A.D
AER
A-I
ALC
AMP

A?L .

A-P .
APX
ARC
ASE

BEK
EEL
BOU .
BUS

c,Alt .
CAR .
c-D
c-E
ccl{ .

CHE

c-H
c-r
G:J .

c-K .
c-L .

CI.A .
cTs
c-w
DEL
DIO

6-1



SCHEI,nTICS AllD PARTS LIST

DRA

ETP
FCD

G-E
G-H
CrI
ITEL

HEY
HHS

HIT
H-P
INT
IRC
ITT
JEF
JEW
JON
KEM

KID
LIT
y-A
MAL
M-E
M-0
MOL
MOT

NAT
N.T
OHH

P-B
POM

Q-c
RAY

RCA

Rt'lC

s-c
scc
SEL
SEM

s-G
SGM

s-r
SIG
SPE

SPR

sss
s-T
STR

SYL
sYs
THR
T-I
TRW

vAc
VAR
L'-E
tr'-I
!|sD

Drake Mfg. Conpany. . . Har:wood Helghts, IlllnolsErie Technologlcal Prod., Inc.. . . . .Erle, pennsylvanla
Fatrchlld ...llountalnVlew,Callfornla
General Electrlc. . . .Syracuee, Neu york
Grayhlll. . . La Grange, Illlnols
General InslruDent Senl., Conp. . . . . . . .Hlcksvllie. NesyorkHellpot ...Anaheln,Callfornia
Hey-roan Mfg. Conpany . . .Kenilworth, Ner Jersey
Herman H. SDlth Inc.. . . . . .Brooklyn, New york
Hltachi Arnerlca LTD.. Chlcago, Illlnols
Hewlett-Packard . . palo Alto, Callfornla
Intersll Inc. . . St. palos Heights, Illlnols
Internatlonal Resistance Co. . .phlladelphla, pennsylvanla
rnternatlonal rerephone & Telegraph . . . : .west palm Beach, itoridaJeffers ...Dubols,pennsylvanla
Jewell Electrical Instruments . llanchester, New Haupshlre
E.F. Johnson Conpany. . Waseca, Mlnnesota
Kemtron Electron Products, Inc. . . . .Newburyport, MassachuseEts
Kidco, Inc. . Medford, New Jersey
Llttelfuse.. ...Desplaines,Illinols
Hlcrowave Assoclates . Burllngton, MassachusettsMallory ..Indlanapolls,Indlana
Mepco/Electra.. . Mlneralwe11s, TexasMarko-Oak ..Anahelrn.CallfornlaMolex . . Dopners Grove, lllinolsMotorola phoenlx, Arizona
Natlonal Senicondictor Corp Santa Clara, CallfornlaNatlonalTeltronlcs r r.. Laredorls;35
OhmlteMfg. Conpany . . .. .Skokle, IlllnoisPotter&Brurofleld ...prlnceton,Indlana
Pomona Electronics Co., Inc . . .pomona., Callfornla
Quallty Components . St. llarys, pennsylvanla
Raytheon Burlington, Massaciusetrs
RCA HSrrlson, New JerseyRadlo Mbterial Conpany Chlcago, Ililnois
Specialty Connector Indianapoii., Indl"n"Stackpole Carbon Co.. . . St. Marys, lenisylvanlaSealectro .Mamaioneck, New york
Se'tech .Newbury park, Callfornla
Standard Gr.lgsby .Aurora, Illlnois
Slgma . .Bralntree, Massachusetts
Swltchcrafr, Inc. . Chlcago, IllinoisSlgnetlcsCorporatlon . . .Sunnyvale, CallforniaSpectrol . .Clty of Induscry, CaltfornlaSprague North Adams, i{assachuseEts
Solld State Sclentlflc . . . Hontgomeryirille, pennsylvani.a
SarkesTatztan ....Bloonlngton,indiana
Stettner Trusb. . . . Cazenovia, New york
SYlvanla ..Woburn,Massachusercs
Sysconlnternatlonal... ..SouthBend,Indiana
Thermalloy, Co. . . Dallas, Texas
Texas InetrurnenEs . Dallas, Texas
TRW Capacltor Dlvlslon .0gal1a1a, Nebraska
vAcrEc .Maryland Hlerghts, lllssourl
Varadyne Capacltor Divisron . . .Santa Monica, Californla
Wel1s Electronics : . . South Bend, Indlana
Wavetek Indlana, Inc. .Beech Grove, Indlana
Wavetek, San Dlego . . San Dj.ego, California

I
t
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SCHEI4ATICS AND PARTS LIST

6.3 ABBREVIATION CODE

The following abbreviatlons are usedon the parts lists, schematLcs and
throughout the text of the manual.

I

L

A assembly
A arnpete
AC aLternatlng current
C capacitor
CR dlode
CW contlnuous wave
crr clockwl.se
ccrr counterclockrLse
dB decibeL
dBn declbel referred to 1 nW
dBmV declbel referred to I nV
DC dlrect current
DS lndicatlng devlce, lamp
F farad
F fuse
F.P. front panel
H henry
Har haraonic
Hz hert.z

6.4 SCHEMATIC NOTES

IC lntegrated clrcuit nW
IF lntermedlate frequency O
J Jack OC
K relay p
kIIz klLohertz p-p
Kohn kllohn pF
kV kllovolt akW kllowatt R
L inductor , --RF
MHz megahertz rms
Mohm megohm R.p.
UF mlcrofarad S
UA microernpere T
UH mlcrohenry T.p.
M meter V
nA nllliarnpere V
nlt mll]-lhenry VA
mV nilllvolt W

x

nl11lwatt
ohn
opto-coupler
Plug
peak-to-peak
plcofarad
transistor
reslstor
radLo frequency
root-mean-square
rear panel
swltch
transformer
test point
vacuum tube
voLt
voJ.tampere
rratt
crystal

in the followlng
specified:

I

a

I
;

:
I

The followlng notes pertain to the sche-
matlcs. AdditionaL notes pertalning to
speclflc schematics are included on each
schematlc lf requlred.

rl
D

Denotes DC voltage readlng in
volts unless.otherwlse specl-
f ted.

Denotes hlgh lnpedance crystal
detector readlng ln volts un-
less otherwise speclfled.

Denotes 50 ohm crystal detector
reading ln volts unless other-
wlse specifted.

Signal or voltage source.

Connect to lndlcated slgnal or
voltage source.

Arrow lndlcaEeE clockwise rota-
tlon of wlper.

Coaxlal Jack

CoaxLal-- plug

Coaxial cable

Factory adjusted part.

Denotes a front panel devlce.

Denotes a rear panel devlce.

'--'<;i

,4,

A11 values are shown
unlt.s unless other-rise

-_--<

--€.\
<

*
1,,-',.-,1
Il'i v:-t' 

I

I'f,r.-, I
I L-!. I Lr- |I eel

! f--,.r!:, Denotes a p.C. board adjustmentL_t- r ,: L_

/ r ,_, r_,a Denotes an internal module ad-
\ r.r-- v r-L/ Justnent not accessible without

removlng module cover.

uomponent un].ts
Resistor
Capacitor
Inductor

ohms .

picofgrads
microhenries

tt-
6-3



SCHEIVIATICS AND PARTS LIST

6.5 SCHEMATICS AND PARTS LIST

The 160IC/190lC schematlc ls on rwo
sheets. Sheet one contalns the front-
panel and rear-panel assenbly parts.
Sheet tsro lncludes the hlgh voltage,
chassls and maln p.c. board parts.

The two sheets face each other for ease
of coroprehenslon and clrcul.t traclng.
The naln board ls enclosed by the dashed
llne. Hard wlred connectl-ons are ln-
dlcated by squares along the dashed llne.
Dlscrepancl.es between the I60IC/190lC
and 1944 (R4 and T301) are lnclcared on
sheet two.

There are elght pages of parts llsts
LncludJ.ng:

16olc, lgotc; 1944 MArN BoARD (3 pages)
A309-1 lllgh Voltage
1601C, 1901C, .1944 Chassls
160IC/190IC Front Panel
160lC/190lC Rear Panel -8329-1 Vertlcal Pre-Amp

(
I

I

I
I

1

{
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PARTS LIST t5olc, leolc, le44 Maln Board REV B

t
t

t

t

I

t

I

t

t
L

L

R EFE R ENCE
SYMBOL

DESCR IPTION WAV ETE K
PART NO.

MANUFACTU R E F T
oNUM BER

ttc

?
4
5
7

8,3
9,22,23
t0,r2,26
l1
13,14
l5
15, 17
18,19,21

25
z7

"cR It

I thru 20,
27 ,28 ,39 ,
40,41

2L ,22 ,23,24
29,30,31,
42,43

32 ,33,34 ,35
36,37
38

I
2

',rc rr

L12
3

I ,4,g,LZ
2,3, 10, 11
5 ,2r
6,20
l3
L4
t7,25
t9,26
22 ,24
23

CAPACITORS
Cer dLsc, 15 pF i5Z, I kV
Cer dlsc, 25 pF !52, I kV
Fln, I yF 1102, 100 V
Cer d1sc, 100 pF t5Z, I kV
Cer dlsc, .l uF !202, 100 V
Cer dlsc, 470 pf t202, I kV
Cer dlsc, .05 uF t207, 100
Ta, 1.0 !F 1102, 25 V
Elect, 20 yF, 250 V
Elect, 25 y8, 100 V
Elect, 100 uf +1502-102, 25
Cer dlsc, .01 uF t202, I kV
Cer dlsc, 200 pf !202, I kV
Cer d1.sc, 68 pF l5Z, I kV
Elecr, 50 uF +1502-102, 50

DIODES
Ei-, conpurer

51, Junctlon 100 314

51, Junctlon 200
Zetex, 16 Y !57,
Zeoer, 68 V !l0Z,

INTEGMTED CIRCUITS
DuaL 0p. Anp. RC4558DN
Operational Anpllf ter,

PIV3A
IH
1w

RAY only
pln, DIP

CONNECTORS (PLUGS)

15 pln locklng plug
6 pln locklng plug

TRANSISTORS
NPN, Si
PNP, Sl
PNP, S1, Power
NPN, 51, Polte!
PNP, Si, Powe! ' Darllngton
NPN, 51, Polter, Darlington
NPN, sl
PNP, Sl
N-Channel JFET, natched palr (2N5458)
?NP, 51

cD 101-015
cDt0l-025
cPl03-510
cDr04-110
cDl03-410
cDt02-L47
cD 103-350
cE 120-001
cE 109-020
cE l2l-025
cEl05- I 10
cD 102-310
cD102-120
cDl04-058
cEl07-050

DG 109- 140

DR000-001

DR000-009
DB000-012
DB000-004

rc000-027
rc000-002

MC000-080
ttlc000-075

QA039-040
QAo39-050
Q8000-022
Q8000-023,
Q8000-024
Q8000-025
Q8000-032
Q8000-027
Q8000-017
Q8000-009

S?R
SPR
SPR
SPR
SPR
SPR
SPR
ACI
c-D
MAL
SPR
SPR
SPR
SPR
SPR

l.t0L
M0L

NAT
MOT

MOT

MOT

MOT

MOT
MOT

uor
!r-r
MOT

G-E

DIO

G-E
c-L
c-L

w-r
SIG

l0Tcc-Q15
Iorcc-Q25
zlsP
loTcu-Tl0
I1G-P IO
5GA-T47
rc-s50
l0oDEl05
8.20-250
Irt00x25
rE- 1211
5GA-S 10
5GA-T2O
lorcu-Q68
1T-1307

IN9I4

tN4004

tN5624
tN47454
ZD68A

rc000-027
N574lV

09-55- l15l
09-65- r 061

2N3904
2N3905
wJE252
t1JE242
lnrE 7 03
l('E803
uPsH05
MPSH55

Q8000-017
MPS3702

I
I
I
I
2
J
5
I
2
I
2

3
I
I
t

4

2

I

2
I

I
I

4
.4
2
2
I
I
2
2
I
I

25

9

I
I

L

I

I

i
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PARTS LIST iooic, leorc, 1e44 Maln Bo6rd REV B

REFERENCE
SYMBOL

DESCRIPTION WAVETEK
PART NO.

MANUFACTURER T
oCODE NUMBER

ttR

5, 5,48, 94
7,12,13
8,9,44 r92,

120
10,11,45,45

93
14,21,35,5q

82, 118
15, 16,51 ,52
L7,32,53.66
18,31 , 54, 65
19 ,25 ,26,34

55,57,58,
60, 57, 68

20,33
22,23,36,37
24,59
27 ,6L
28,62
29
30
4L
43
47
49
56,69
63
64
70
7r
72
8l
83,109, t11
88
90
9l,112,ll3
95
95,98
97 ,99
100
r01
102
103
104
105
106
l07,l08
ll0,l15
114

RESISTORS
Conp, 100 KA t102, t6 W
conrp, 22 Kn 1102, t w
Conp, l0 Kn tloz, ,6 W

Conp, 47 Kn !102, t W

Conp, I Kn tl0z, t W

Coop, 4.7 KO t102, k W

Conp, 470 n !57, ,, W

Conp, 2 K0 l5Z, t{ W

Coop, 1 KO t5Z, t W

Coup, 520 n !52,,, lI
ww, l a !52,5w
coap, 2.7 Kn t5Z, t w
Conp,. 220 A !5"1, \ W

Conp, I KQ tIoZ, 2 I,'
wt{, 50 0 !.57", L0 w
l.ltl, I Q r5Z, 10 I.r

Coop, 470 Kn tl0z, ,{ W

Conp, 470 KO 1102, ! W

Var ceroet, 250 KO
Coap, 27 Kll t102, k Vl

Conp,3 Q !52, 1W
I.tw, 200 0 152, l0 !I
wtJ, 5 Q !57., 3 W

Conp, 430 n !5'1, \ ll
Conp, 220 ft t5%, 211
Conp, 120 Q !52, 2ll
Conp, 15 Ko !l0"l, 2 14

Conp, 470 n !lO'1, ,, w
Qoap, 220 Rn tloz, t ll
Coup, 2.2 Mfl 1102, k w
Cong, 220 0 ll0Z, ,{ w
Comp, 2.2 Ktt |LOZ, , W

Conp, 150 n !LO"l, 2 W

Coup, 3.3 KO !L07.- \,W
Comp, 2.7 M0 t5Z, t W

Conp, 910 Kn tsz, L W

Var cerrnet, 100 KQ

Conp, 330 Kn !5'l; ,, W

Conp, I MQ !102, !r W

Var cennet, I }{Q
Var cermet, l0 KO
Conp, 1.5 Kn rI0Z, 16 !l
Coup, 390 n tl0z, t w
Coup, 1.2 kn tl07.r t I.l

RC104-4r0
RCr04-322
RCl04-310

RCl04-347

RCl04-210

RC104-247
RC103-147
RCl03-220
RCl03-210

RC 103-162
RMl04-Rl0
ecLo3-227
RCl05-122
RCl l0-210
RMl03-050
8U103-Rl0
RC104-447
RCI06-447
PJ 131-425
RC I04-327
RC 107-R30
RMl03-120
RMl02-R50
RCl05-143
RC109-122
RCl09-r 12
RCll0-315
Rc 104- 147
RCL04-422
RC104-522
RC 104-122
RCLO6-222
RClt0-115
Rcr04-233
RCl05-527
RC r03-49 r
RPt3r-410
RC103-433
RCl05-510
RP 131-5 r0
RP 131-310
RC 104-215
RC 104-139
RCl04-212

A-B
A-B
A-B

A-B

A-B

A-B
A-B
A-!
A-B

A-B
SPR
A-B
A-B
A-B
SPR
SPR
A-B
A-B
CTS.
A-B
A-B
SPR
SPR
A-B
A-B
A-B 

I

A-B I

A-B I

A-B I

A-B I

A-B I

A-B I

A-B I

A-B I

A-B I

A-B I

crs I

A-B 
I

A-B I

crs I

crs 
I

A-BI
A-BI
o-'l

cB l04l
cB223L
cB103l

cB47 \l
cB 1021

ca47 21
cB47I5
c82225
cB1025

cB5215
243ErR05
cB27 25
EB22t5
nB l02l
24785005
247E1R05
cB47 4L
EB474t
360r2s4
cB27 3L
cB30G5
247F'20t5
242ir5RO5
EB4315
1182215
trB 1215
ItB 1531
c8471 I
cB224l
cB2 2 5l
cB22l1
EB222t
HBl511
c3332r
E82755
c89145
350r104
cB3345
E81051
350r 105
350T103B
cB 1521
c83911
cB1221

t,
l1

t:
lo
l4
l4
lro

t,
la
t2
2

2

I
I
I
I
I
I
2

I
I
I
1

I
1

3
I
I
3
I
2
2)
1trl
1l
1l
1l
1l
rl
2l

il



PARTS LIST 1601C, l90tC, 1944 Maln Board REV B
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L

L

L

R EFE R ENCE
SYMEOL DESCR IPTION

RESISToRS (Contrd)
Coop, 2.2 K0 !LO"t, \W
Conp, 15 KQ !107.,, W

Conp, 3. 9 K0 !10"1, \ W

CoEp, factory selected

SWITCHES
Dual, allde,

MISCELLANEOUS

Pc board
TerDlnals

WAVETEK
PART NO.

MANUFACTURER
T
oNUM BER

tl6
117
119
Lzt.),22 .

rts ll
l---

RCt04-222
RC 106- 3 15
RC 104- 23 9

ss000-005

2333A/233
HT 123-000

5

A-B
A-B
A-B

scc

I1'-I
l.I-r

cB222L
EBl53l
c8392 t

ssl9r-21

2333A/233

.-BTt23-000

5

I
I
I
2

1

I
82

for Model 1601C/1901C Add

"R RESISTORS
Var cernet, 100 K0 RP r3l-410 cTs 360T104 I



PARTS LIST
tttS-oa

A3O9-1 EIGH

-o"?slo4, 
ro

VOLTAGE REV

REFERENCE
SYMBOL

DESCR IPTION WAVETEK
PART NO.

MANUFACTURER T
oCODE NUTItsER

"L4"
I
2
3
4
5
5

8,9,10,11

"cR 200"
I
213 r4r5,6

"J 200"
1

"g-4"
I
2
3

ttR 2oott
t--
2 --
3
4
5-

"T 2oo"
t-

CA?AC ITORS
Elect, 10 uF +1502-102, 50 V
Elect, 50 uF +1502-102, 50 V
Elect, 100 yF +1502-102, 25 V
Mylar, ,22 uF !102, 200 V
Mylar, .l uF tloz, 200 V
My1ar, .15 uF tlOZ, 100 V
Cer dlec, .01 llf !202, 1 kV
Ce! dlsc, 560 pF !202, 5 kV

DIODES
Sl, Junctlon, 100 PIV
31, Hlgh Voltage, 7000 IO

CONNECTORS (JACKS)
6 pin harness conuector
Contacts

TRANSISTORS
NPN, 51, Darllngton
NPN, SL, Darllngton
NPN, Sl

RESISTORSgoutu a lloz, \ w

Coep, 10 Kfl t102, L W

I.lI.l, 100 a t5Z, 5 I.I

Conp, 220 fl t102, r4 lI
Cornp, 3.9 Ko 1102, t W

TRANSFORMERS ^,. ) ','HlchffiF 5b'l-rt-e"* to ::5. ,g;r. 
- t

urscElr,A'Eous /--':- 5 d*il ':
Hlgh Gitage tead AasenbLy i
Turret Ternlnal

cEl07-010
cEl07-050
cEl05-110
cProL-422
cP101-410
cPt03-415
cDt02-310
cDlIl-156

DR000-001
DRo00-010

uc000-076
llc000-058

Q4053-050
Q8000-025
QB000-023

RC105-012
RC104-310
RMl04- I l0
RCtO4-L22
RC 104-239

rr002-028

lrc000-050
Hr l t5-000

SPR

S?R
SPR
c-D
c-D
c-D.
SPR
A-E

DIO
ss{

MOL

MOL

G-E
MOT

MOT

A-B
A-8
SPR
A-B
A-B

I.l-r

N-T
SEL

TE-13(X
TE-I3G7
TE-1211
w}4t-2P22
I'MF-DI
I,JMT-lPI5
5cA-Sl0
5CCD561

1N4OM
scM70

09-5(F3061
08-5rol07

2N5306
}LIE803
wE242

EBl20l
cBl03l
24381015
cB2 2l I
cB392l

TT002-028

239-t2
RST-SM-21-

TUR

I
I
I
I
I
I
I
4

1

5

I
5

I
1

I

I
I
I
I
I

I

I
5
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PARTS LIST rbolc, reorc, le44 chassls REV

L

L

I
I

i

R E F ERENCE
SYMEOL DESCR IPTION WAVETEK

PART NO.

MANUFACTURER T
oNUM BER

LT

"J 300',

"L 3oo"
l-

"9_!!q"
I
2

"3-_39q"
I

"s 300"
l-

ttr_&t'
I

300"

CAPACITORS
Elect, 9500 uF, 50

CoNNECToRS (JACKS)
CRT Socket

?RANSISTORS
PNP, Sl, Power 125

. NPN, St, Porrer 125
w,25A
w,25A

RESISTORS
ww, l0 a !5"/., 50

SI{ITCHES
ffiir--swttch (Parr of Tr00o-031)

TRANSISTORS
Pr*.., ttS V prl, lr/thernal cutout

for Model 1944
Poner, 115/230 dual pri, for 150lc/190lc

TUBES
Cathode Ray Tube, Pl phosphor

cEL17-295

MC000-061

LY000-001

QB000-030
Q8000-029

RM105-010

TT000-031

TT000-026

w001-004

MAL

A-P

w-r

T-I
T-I

OHM

w-I

w-r

c-E

cG952U-
050EFn3

321-7 pln

LY000-001

TIP35C
TIP35C

04008

TT000-031

TT000-026

cE387-
MI2P 1

2

I

I

I
I

I

I

I

I



PARTS LIST r6orc/reotc Fronr panel
REV

REFEBENCE
SYMBOL

DESCR IPTION WAVETEK
PART NO.

MANUFACTURER T
oCODE NUMBER

"c 4oo*
I

"9R 4oO"
1

"J 4oo"lF-
3

"E_!00"
1

2
3,4

"gl0o,,
I
2
3

CAPACITORS
UyLar, ,22 yF 1102, 200

DIODES
Red LED nlth Eountlng klt

CoNNECToRS (JACKS)
BNC Receptacle
15-Pln llarnesa Connector
Contactg for Above

RESISTORS
Var carbon, 10 ke
Var carbon, I M0
Var carbon, 10 JcO

pu11-el-ose swltch
pull-open srrltch

SWITCHES
Toggle, DPST
Part of R402 AsseEbly
Part of R401 Asseubly

cPLOL-422

Dr000-00r

JBIO6-250
MC000-081
llc000-068

RPr35-310
RP134-510
RPt02-310

sr000-009

c-D

NAT

APL
uoL
u0L

w-r
I.l-r
w-r

c-E

ww-2P22

NSL5O46

va625lu
09-5F3 r5r
08-5(F0r05

RPl35-310
RPl34-510
RP r02-310

7551K4

I

I

2
I
12

I
I
2

l



REV
PARTS LIST r6olc/reorc Rear panel

t
I
t

t

I

I

I

I

I

t

t

L

L

I
I

REFERENCE
SYMBOL DESCR IPTION WAVETEK

PART NO.

MANUFACTU R E R T
oCODE NUMBE R

"c 5oo"
1-

"F 500"
l-

"J 500"IT

"!_rgs"
I

rR 500,,
l-

2

"!__9"
t,2
3

.05 vF !202, 100

rUSES
Fuse, A, r25 Slo-B1o

CoNNECToRS (JACKS)
BNC Reeeptacle

CoNNECTORS (PLUGS)
AC Plug/Cord Assenbly

RESISTORS
Var, 50 k0

Var, 20 kQ

!t07.

!207"

SWITCHES
Toggle, SPDT
Sllde, DPDT

MISCELI.ANEOUS

Fuse holder

cD 103-350

ur000-002

JBt05-250

I'r,009-088

RPl24-350

RP 124-32 0

sT000-003
ss000-003

MFO00-001

SPR

BUS

A?L

BEL

A-B

A-B

s-r

LIT

TG-S50

I{DL2

uc625 /u

t 7405-S

llA2c032s-
5O3MA

I.lA2G032s-
2O3MA

MST IO5D
4625 6LIE

345001

I

I

2

I

I

I

2
I

I



PARTS LIST
8329- I

VERTICAI, PRE-AUP

REFERENCE
SYMBOL

DESCR IPTION WAVETEK
PART NO.

MANUFACTURER

"c Goo"
l-
2
3
4
5 , 9, 10,1
5r7
6

t2,t4

"rc 600"

"e 600"
I

R 5oO"
l-
)
3
4
6.LI,14,21,

t,,
7
8, 9, 10
L2
13,20
15
16
t7
l8
l9
23*

"s 600"
l-
2

CAPACITORS
111n, .01 uF rl0z, 80 V
SL1 Elca, 1000 pF r5Z, 5OO
Cer dLsc, 100 pF r5Z, I kV
Cer dlsc, l0 pF t5Z, I kV
Cer disc, .05 pI !202, 100
Cer dlsc. 20 pF t5Z, I kV
F11"n, .22 uF tlOz, 200 V,
Elect, 150 !F l0 V

DIODES
S1, Computer Dlode
Zenet, 6,2 V tlOZ, I f^f

-1S 
'

INTEGMTED C IRCUTTS
Operational Arop11fle!, 8 pln, DIp
Dual Operational Anpllfier, g pin, DIp

TRANSISTORS
Dual N-channe1, JFET

RESISTORS
frEFnlr.oo ka rlz, t/8 l,r
Met fln, 9.09 k0 !I7., tl8 tl
Met fln, 90.9 k0 !1y., tlg w
Met flm, 909 k0 tlz, t/8 l.I
Comp, 1 . 0 kn !107", t4 

W

Conp, 56 k0 1102, k l,
Conp, 2 kA 152, k It
llet fln, 374 kn !I7, tl8 rl
Mer f ln, f 0.0 kn !L"l, LlB w
Var Carbon, 10 ke part of 5602 Assembly
Conp, 680 fi !102, _k W

Conp, I M0 !102. L It
Var celmet, 25O l{. !2OZ
Comp, 10 kA tlOz,
Factory selected va1ue, 1f used

SIN.ITCIIES
SPST, pull-open, patt of 5502 Assenbly
Rotary, 1 PoJ.e, 4 Poslrlon (p1us S50l

cP104-310
cMt0l-210
cD l04- I t 0
cD 10 r-010
cD103-350
cDl0l-020
cP!01-422
cElI5-115

Q8000-026

sR000-027

DG109-140
D8000-011

rc000-008
rc000-005

RF2l2-100
RF212-909
RF213-909
RF2t4-909
RCrO4-210

Rcl04-355
RC103-220
Rr2l4-374
Rr2l3- 100

RC 104- 168
RCl04-510
RPl29-425
RC 104-310

G-E
c-L

SPR
ARC

SPR
SPR

SPR
SPR
c-D
SPR

NAT
MOT

A-D

ccI^I
cGI,l
cGw
cGt"t
A-B

A-8.
A-B
ccw
cGw

A-B
A-B
cls

i_t

w-r

l9 2P103 9R8
DM19-102J
loTCu-Tt0
l0Tcc-Q t 0
Tc-s50
l0Tcc-Q20
wrF-2P22
503D-1575-

010cB

lN9l4
lN4 735

LM3 O IAN
MCl458P1

AD3958

RN55D
RN55D
RN55D
RN55D
cB l02l

cB5 53.1
c82025
RN55D
RN55D

cB68l I
cB105l
350s2548
cB 1031

sR000-027

I
I
1

I
5

I
3
1

2

I
I
I
I
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IiIANUAL CHANGES

A11 Oclllbscopes

HAVETEKT s product l'provement program incorporates the la*st e{.ecironie dewelop-Bents into these insrrunenrs as rapldly as ievelopment ,.,a ru=tint 
-;;"*"- 

iEne r,othe tlne required to docu'ent and piint'these instruction mnuals, it i;s mc arvayspossible !o include the change inforrnatlon in the current prirncing. Tlle tror[Lowingchanges should be made to this nanual:

CHANGES

l).- Due to vendor changes, the wLre connecting the CRT cat'lode. and Tp7. u.g: beeither a grey or a yellow wire. If a grey wlre is used, no yeXlow wire -irir. ftepresent. If a yellow vi.re is used, no grey wire will be p.r".rrt.
2). -on the cRT ltself' pins l and 5 are lnternally sho.:rted rogether, and ei;tberuay be used to connect the CRT gri.d to the blanking cirucit-

I

I

I

I

(.

t
t
L

L

L

I




