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MODEL BWD 845
DUAL TRACE STORAGE OSCILLOSCOPE

INTRODUCTION

1.1

1.2

845

The BWD 845 is a h|gh performance, portable varlable perswtence, storafge
oscilloscope. It ‘incorporates a. delayed, mixed or delayed trigger time base,
vertical amplifiers with a 1mV sensitivity on both channels and can be
powered by “AC, DC or an optlonal battery puck :

The vcrtable per51stence/storage facility enables the user to view and measure
intermittent signals and transients that canriot be detected on a pormal
oscilloscope. It also retains wave forms at very slow sweéep speeds allowing -
the entire waveform to be viewed rather than a moving. dot. = If ‘persistence

s ad]usted to overlap traces, fast signals ‘af low repetition rates can be

integrated to make, them . readlly visible.- This- technique makes it possnble to view.

-_and store slgnals that are: faster than the CRT wrltmg rate, in fact up to 30MHz

'StOrage oscnlloscoPes gre more’ cOmplex than non-store models, 0 several features

have been- mcorpomted fo slmplnfy the - comprehenswe fac:lltles prov:ded

A standard feature of all BWD osc:llescoPes is the ALL BUTTONS OUT condition

for normal operatlon. This: is. incorporated in" the BWD - 845 and is a major
contnbutlon in stmpllfylng operatmn '

An AUTO ERASE cyc|e ‘eqases the task of settmg up the CRT controls in the storag

mode. View time is approxlmately 4 seconds. after each writing sweep is

completed. It is then erased to await the next sweep. In the. CHOP mode two
traces may be written and viewed smultaneously or alternately in the ALT mode,
This_mode ‘may also be used for vuewmg repetltlve single shot sngnals that contain
non-repetlttve wavef’orms. .

 When. a l0ng waltmg ttme occurs before a S|gnal is recelved to trtgger the ttme e
‘base and write g stored dlsplay the screen may fade green all over. _
- An AUTO STORE facility in the BWD 845 eliminates this problem by holdmg the »
. CRT in the erase condition until the time. base is triggered by a signal, thus

extending the pre-trigger penod to hours instead of minutes, ‘It then. automatlcally
swntches to store.and a. LED mdlcator sugmfles th|s condition, '

-The CRT charactertsttcs themselves form the major control on wr:tmg speed and

storage, It has a burn resistant. screen and operates at 7.5KV EHT fo provnde a
well focused trace in all ‘operating modes, To optimise its operation for both '
fast writing and long viewing/storage times, two switch selectable settings are

provided - slow or fast. By writing in fast then switching to the lower intensity

- slow condition, storage or. viewing times can be ‘greatly extended. The backing

electrode is also adjustable -over a limited range by the front panel background
control for best signal to background contrast,

‘The combination of these wide range storage and oscliloscope functions make the

BWD 845 a very powerful tool for a wide range of medsurement and analys:s
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2.

SPECIFICATIONS:

. Storage Characteristics:

2.2

2.4 OPERATING MODES:

Se!ectlon of seven operahng modes for best dlsplay of waveform under- observahon
. Write, -store, view, varuab!e persustence auto-store auto—erase and non-store
: (conventlonal) ' : :

Sforage Wrmng Sp eed

_cht, <lcrr;/lpSec (Max speed 5cm/p Sec -over most of screen crea)
Slow,, lcanIOPSec , ,

- Storage Time:

~ Fast, = >15 Sec at lcm/pSec writing- speed Both times may be incredsed by
> 3 min af lcrrg/]OpSec writing 5peed} sw:}chmg fo store: after writing.
- 50 . mins-at 20cm/Sec by wnhng Fast and then._ swntchmg fo Slow.
Slow, Up to 30 mms : :

Extendéd. Storage  times ‘shown are wnh fhe d|$p!ay avagilable for continvous viewing.

'A Storage However if the Write button is released the display can be retained up
Time:  to 3 hours’ without viewing. [t moy be viewed or. huve sngnals added fo
- it any ‘time by re-engagmg the Write button.’ :

© Persistence: Non-store, similar fo. P31 phosphor (opprox. 40p5ec )
' Variable approx. 2OBmSec to. 50. Sec.’

Auto Store: lnstrumenf held “in erase condmon ready to frlgger ‘and store a smgle

~ event for minimum. of 2 hours ‘typically >4 hours, V:ewmg time after trigger,
up t0-30 min. ai slow writing speed. >3 min at fast” writing speed. -Stored -
condition . indicated by LED. indicator Iamp Time Base gate. outpui (IKQ source
resistance, HV. falling :to OV for durafion of sweep) can also be used to initiate
an extemal mdmuror or. alarm as the trace s being wrltten '

" Auto Erase: ]nstrumenr cycles conhnuously, Erase, 800mSec , -
‘ - - Write, Dependenr on T.B. seftmg
Vlewmg, Preset to 4 Sec approx.

- Erase Maﬁbd! Push bui'fon confroi erose time BOOmSec (mdependenf of time
Erase button s he!d depressed) :

Erdse Exfernul Rear panel sockefs short rogerher fo érase., E'rc:se rfme BOOmSec
_independent of closure time. :

lnstrumenr OFF, with a trace stored and mstrumenr swnrched off ond dlsconnected

~ from all power supply sources fruce wrl! remain stored for up to 7 days. See p6-3.

VERTICAL AM‘?UFIERS:

Bandwidth: " (5mV to 20V/div). DC to 30MHz - 3db. |
Referred to 8 div. deflechon at SOkHz from a terminated 506 source wuth vernier to
Cal. position. - o '
Bandmdfh (x5 gcun) DC to 25MH2 - 3db.

AC coupling >2Hz - 3db d:recr input or >0 2Hz wnfh 10:1 probe

Rise Time: 10nSec (5mV to 20V/div). <12nSec x5 gain measured between 109% and

90% poinis-on a 6 div. input,
' ' ' 845
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2, SPECIFICATIONS:

2.3

2.4

2,5

845

Sensmwrx' (Borh channels) 5mV to' 20V/d|v in 12 callbrafed sreps (l 2,5 sequence)
lmV to 4/d|v at x5 gain. 1 div.=9.5mV.

Calibration Accuracy.‘ Wlthm 3% at switch sethngs wnh vernier fo cal
(5% ot x5 gain). : - Uncalibrated Vernier continuously’ vcrlable between sfeps, '
extends range to SW/dw. -

nEuf R & C: ]M_Q w:fhln 2% and 30pF w1th|n 2pF

Max. Inpur VoItage. 500V (DC + Peqk_AC)_ AC c0mp_onent 500V p-=p maximum
ikHz or Iess. I o S

Min. Deﬂecﬁori* : 8 dw ol' 25MHz.

Drsplay'Modes' Ch 1, Ch. 2, Alf. Chop, Add or - Subtract Chopping.
Frequency, - approxrmately 350kHz ‘ -. S

' gz Lme- Permlrs vrew:ng of leadmg edge of dlsplayed waveform. :

Trace [nversron‘ Push-push switch enables Channel 2 to be mven‘ed for display
convenience or when the two cmplrfrers are used in the ADD mode to provide .

" a dlfferenhal mpuf facility.

CMRR: (in ADD Mode) At least 20db from DC to lOMHz Common mode 5|gnal
amplitude <8 dlv with one -vernier adlusfed for ophmum releci:on. .

Norse (Tcmgeni'lally meosured) _Fuli bcndwrdth all sensnhvmes 0. 05 dwrsmn
x5 gain, <0.2 dlv all sensmvmes.l : :

C_hennel 2as X Arrrpli'fier in X'—Y Mode-r

" Bandwidth: -DC’ to. IMHz from 1mV to 50v/div referred to 6 div. defl

Phase Shlft- <20 frOm DC to lOOkHz. :
Probes- ) ,
The probes provlded mcorporute a 3 posmon slide switch for 1:1, 10] and REF

Off pesition, . Oscrlioscope bandwidth s unaffected by rhe probe in i’he 10:1 .
position. - Inpur C and R is 11pF and 10MQ. : ,

- The bandwidth in. the 1:1 position is-limited to-approxrmarely SMHz

Input C and R is 68pF cmd IMQ

| TIME BASE:

T:me Base" A (Mam or Delaymg)

,. SweeE Rate: lOOnSec to 2 sec/div in 23 s’reps of 1 2 5 IO sequence. " Max. ‘sweep
speed is 20n5ec/d1v af x5 magmflcahon S -

A vernier control covers rcmge between each step and extends rcmge to >6Sec/d|v.
Note: Vernier is operative ‘on 'A’ TB only when 'A' is selected, 1t is operative

“on 'B' TB in the intensified, mixed and delayed modes,

2-1"




SPECIFICATIONS

Sweep Accuracy: Measured over centre 8 div.of CRT.

' o . x] Magnificatien =~ - =
+157t0+.35°C = - 0% 50°0C
o x5 Magmﬁcanon over Sweep range _0 2u5/d|v To

o o (ex:fudlng fll'Sf 30l1$ec of dlsp!oy) 2 Sec/div,
+15° to 435°C . ‘ 0°--50°¢ -

5% 6%

Calibrated Sweep' Delay:

Delay Time Range: _- o As ‘Swéeijate,a‘bove.‘ o

Delay Time Accuracys 3% over calibrated range.

Delay Multiplier: . 0.5 to 10X Time/div- setting. .

Delay Jitters P in 10,000 of maxrmurn deiay hme (0 01%)
Mulhpller Lmearlty 1% of full scale. |

‘A’ Time Base SWeep Modes,

MOde: Aufo (w:fh level Select) Nan-Auto or Slngle Sweep WIth Reset button and Ready 7

Lanip. Ready Iamp indicates trace readiness prior to commencement of sweep
in ali operahng modes. Trace free runs in Auto. w1th no trlgger signal ,

Tlme Base ‘A' Trlgger- ,

Inl'ernal

SO'urce “Ch 1, Ch 2, mixed dlspiays or !me Frequency

Couplmg‘ AC, DC, Slow. for TV. frame) and Fast
Slope +.or - wuth ievel select over 8 div,

Sens:hvaty:._ o - _ o ' : o : ,
0.4 div defl. DC to >I5MHz increasing to 1.5 div deflection at 30MHz,
In Chopped mode trigger bandwidth is limited to. approxlmately IMHz. -
Video Trigger: <2 dw of c0mposne waveform to_over foll screen deﬂechon for Ime or

“frame Iack

' Exfemal :

| Source: Exf x1 or-xlo

2.6

2-2.

Coupling: AC or DC '

Slope: + or - with level se}ect over + 3V at xIO and % 30\/ at x1.

Sensitivity: 200mV p-p DC to T0MHz increasing to 500mV p-p at 30MHz.

External irigger bandwidth is not limited in chopped mode. ‘

External input impedance: TMQ & 30pF.

Max, Input Voltage: 500V (DC + Peak AC). AC component 500V p-p up to TkHz.

'3 TIME BASE (DELAYED)

SweeE Base 100nSec to 0. 5Sec/drv in 21 steps of 1,2,5, 10 sequence.  Uncalibrated |
Vermer covers range befween steps and extends range to at least 1. 55ec/dw '

845
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SPEC]FlCATlQNS. .
Sweep._Accurceyé Medsured'over centre 8 div of CRT.
. " x1 ‘Mcg'nific.d-ﬁc‘).n* . L
+15to +35°C . 0-s50°C
3% _' o - : 5% .
' X5 Mc:gmflcatson over Sweep range 0, 2 S/d:v to ZuSec/d
: (excluding first: 30nSec of display) :
+5 to +35°c | - 0-50°C
5. &
Tfme Base 'B’ Tr‘iggérﬁ '
Ini'emol :
. - Source: Ch T or 2,
- Coupling: DC : ‘
Slope: + or - with Ievel selecr over. >6 dlv. S
Sensitivify: 1 dIV DC o 15MHz mcreosmg to 2 dw at 30MHz
Externai: : ,
" Coupling, AC oF DC . S :
Slope: + or -~ with Ievel selec'l' over & 3V at x]O or :l: 30V at: xl _
Sensitivity: ZOOmV p~p 10Hz to IOMHz 500mV p=p DC. to 25MHz, v p-p at
C30MHz., - o _
.. Mixed Sweep. _
Accuracy: Identical to A qnd B sweep accuracy | excludlng 0.5 dlv of start oF
"'main sweep and 0.2 dtv or 0. lpSec (whlchever is greater) ‘either s:de of trunsmon
from main to. delayed sweep S : :
NOTE ‘ :
Transition from A to B sweep is delayed compured to the T'me Dlv X mulhpl fer
- setting until' B time base’ reaches the same voltage as A time base and takes over
the dlsplay : : Co
2.7 Magmficchon xl‘-‘dr x5
Max. Sweep - Speed- 20nSec/d|v. ~
2.8 .GENERAL DETAILS:
.CRT: . | - 8 x 10 div (] div = 9.5mm) rectqngular varmble pers:sience
| S - storage. P31 Phosphor. : 3
~ EHT: o 7.5Kkv :
~ Graticule: Internal, paraliax free with vanoble iflumination. Fitted
g hghf blue fllter. B : '
z Modu'ldtieh: .Y posnhve will blcmk trace at normal intensities from. DC
'  to >10MHz - lnput |mpedance 4,7KQ and lOpf Max. input -
+ 30V p-p. o _ i '
Trace Find: Push butfon returns trace o wnfhm Ilmlts of CRT screen and |
over rules mrensny setting.
1845
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2.

SPECIFICATIONS:

Calibrator:

Ovutput "W@Vefe;his: '

Power Requirements:

Low Voltage

' ~Indicator:

Environmental:

Eir_l_ish:_

Dimensions:

Weight:

Warr.cmfy:

AceessofieS' S_Uppl.ied:

Options: |

AC 98 to 135V .and 195 to 27"0v‘

_ Packed." -Ins’f-rur'r';enf

2.9 Optional Accessories: . .

Output, rectangular, positive going from é;round IV p= Pr o
TkHz approx. Accuracy 1% + 15 to 435°C, 2% 0 to 50 C.

Rlse time <IpSec

A hme base gafe 4V fallmg ro OV during sweep 1kQ
~ source |mpedance : N :
"B time base gate +4V fallmg to OV durmg sweep TkQ

.- source: mpedance. ‘

Selechon by -changeover
switch, 48 to. 440Hz 40 watts max.
DC 20v to' 30V at 1.3 Amps. - .

'Bottery Pack (ephono! ex’rrc) 4 hours per recharge

Bcﬁery -charger tncorporc’red in standard insfrument

~ Recharging from AC or 32V DC.: Approxumate!y 12 hours

charging fime from mlmmum usable charge cor;dmon to
ful! churge. ' _' : : :

| When voltage powerlng osc:lloscope (AC DC or buﬂery)

falls below correct. operating level, the front panel

' mdlcufor changes from a steqdy fo a. floshmg state .

Specnflcahon is met within power supply rcmge shown and
from +5°C to +35 to 80% RH un!ess otherwise stated,

. add 2% ‘to gpecrflcunen for 0 - 50 °c and 0 to 80% RH

Storcge -20 C to #70° C.

' Instrumenf coMcnned in a sage green vnnyi covered cabinet .
with hnted -yellow panels

As shown on page 2-6

9 5kg Bctrery Puck 6. 3kg
12kg Bati-ery Pack 8kg.

Nett !nstrumenf:-

The mstrument is guaronteed For a penod of twelve (12 -
months against faulty workmanship and materials except -

that the' CRT s not” guaranfeed against ‘screen or storage

mesh burns. Refer ‘to' conditions of sale: For further detculs.

I:1 and TOI Duo-. Probe, Type P32 (2 off) and lnstrucnon‘ )

manual ,
Boﬂery Pack BPS

1:1 and 10:1 Duo Probe P32

"10:1 Probe S ' P40
100kHz - 300MHz Demodulator Probe - P4
' Foldmg Viewing Hood H4é

- __Dusr Cover o D27

845




bmrmmnd

2.

. s -
- e

ey
P P
b man e

[——

845

SPECIFICATIONS

2.9 Optiondl

- Accessories:

(Cont'd)

2,10 Battery Pack:

2,11 Dimensions:

310

Front Panel protechve cover’ sc52 :
Carrying ‘Case - , - TES6- C_‘LO‘B @, $‘QSO
Oscllloscope frolle)_r o , T61 e

_ Camerusﬁ-' Detdils en requesf

The type BP3 pack is readlly attached or- defached frOm model
BWD 845. It is fixed by two screws and connects via'a

plug to ‘the rear panel socket. - If desired the bql'tery pack
can-be carried separately to the oscilloscope and is- provided
with' d handle-for this use. Recharge time of 14 hours
prowdes approxnmctely 4 hours runmng time.

Battery Pack A

84 .
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Ch.l1
INPUT
SELECTOR -
| & socker

IAI
TIME BASE
TRIGGER. -
‘| SELECT =
(SIDE COVER)
Ch.1 & Ch.2 CAL.

&

 TRACE ALIGNMENT.‘

VERT. DISPLAY
“SELECTOR

Ch.1-
ATTENUATOR

VERNIER

e |
BALANCE .

VERTICAL - .
POSITION .~

A TIME .

CBASE N\
_,TR;GQER.-\

SELECTORS -

TRIGGER
LEVEL -
CONTROL |

HORZ
- POSITION.
& X5 MAG

- INPUT

A TIME BASE
B TIME BASE -
&
VERNIER

EXT TRIG - -

- /

@ [ATAIGGER |
- -~ .v -

u ﬂlﬁil.l.ﬂlcﬂ’l u

Ch.1&2

" X5 VERT

MAG.
Ch.2
INVERT

INPUT
~ SELECTOR -
&

SOCKET

. ATTENUATOR
& ,

POSITION’

Ch.2.

VERNIER
Ch.2

e

BALANCE

TRTENSIIY] -
GRATICULE|
& —~
POWER.

ON-OFF

IWARNING:

THIS CONTROL MUST
“|BE KEPT AT MIN. LEVEL TO
PREVENT SCREEN BURNS

ASTIGMATISM

3-0

| ‘\STORAGE |
 BACKGROUND

N STORE
~INDICATOR .

- STORAGE.

CONTROL

BUTTONS.

VARIABLE —

~ PERSISTENCE
 CONTROL

BWD 845 CONTROL FUNCTIONS

“SEL
B.TRIG

|- MODE..
| SELECTOR

X-Y

CONTROLS

HORZ

DELAY TIME
POSITION
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845

FUNCTION OF CONTROLS

.73.]'

: _d:sconnected from the mput connector and grounded

.' Inpu!' Connectors - for uppl ication of externql slgnols to the mpufs of the vertical
amplifier, - “Tn"the X-Y mode of operation, -the signal ‘connected to the Ch. 2

‘by approximately- 28pf. . Minimum bandwidth in the normal mode of operation is

, X-axls has a bandwndth in X=Y operahon of DC to. IMHz and is compenscted to have
2 or less. phase dlfference with relahon to rhe Y axis from DC to 100 kkiz.

: AC _GND, DC:. 'Fhls swifch selects the mput couplmg to the vertical cmphf:er.

“In the AC position, signals are copccntlvely c0up|ed to the vertical amplifier. The

- DC component of the input signal is blocked. Low Frequency =3db: point is below
~“2Hz. |In the DC position, all' components of the input signal are passed to the

| AGam x} or x5 - Push buﬂ'on out gain is 5mV to 20\//dlv Button m, gain is

Ver"ri'cﬁl‘ Ampi ifier Seci:ibn

'Ch 1 and Ch 2 Volts/Dlv. - seiecis the verhcal deﬂechon factor in @ 1,2,5

sequence (Vernier control ‘must. be in the ‘calibrated detent for the lndICGfed
deflection fucfor) Cahbrcted accuracy is within 3%

Vemler - provides connnuously verlabie uncahbrafed deﬂechon factors between the '
callbmted settings. of the volts /div switch., ' =

I o Posmons rhe dssplay verhcaliy

connector prowdes horizontal” deflection and the signal connected to the Ch. 1
connector provides the vertical deflection. lnput impedance is 1 megohm pamlleled

DC to 30MHz from 5mV to 20V/dw and DC fo 25MHz at x5 gcun boih channels

input amplifier,- In the GND poslhon the input of the verhcc:l cmplrfler is

increased by x5 prowdlng ImV and - 2mV Sensmvny Abwe 5mV use the xl gain, .

-A_VERTICAL DISPLAY -rSelects mode of 0perat:on for verhcol ampllfier system.

,ALT Dual trace dlsplay of the sngnals of both chaninels. ~Display is switched

| ADD: Slgnals applied to the Ch, 1 and Ch, 2 input . connectors are ulgebralcully

Invert- = Chdn 2 display is inverted when the bufton is pressed in,

1. Chan 1 only is dzspiayed Must also be selected for X-Y - operahon

. between channels ot the end of each sweep.

CHOQOP: Dugdl trace display of the slgnols of . both channels Display is switched
. between channels ot @ repehhon rafe of approximately 300kHz

added, and the algebriac sum is dlsplayed onthe CRT. With the Ch. 2 -
ANVERT switch engaged, the display is Ch. -1 m:nus Ch. 2 (D,lfferentlcl '
Operchon) ' ,

2,  Channel 2 only is displayed.

DC BAL:  Preset controls to belance input sfc:ge to ehmmqte trace movement when

_Vermer coni‘rols are operofed



 FUNCTION OF CONTROLS

3.2

'A' Trig (Main or Delaying Time Bdse) -
CH1 -CH 2, NORM - MIX'

" Two ‘push. buttons. select the required. internal trigger source, ~ The left button ‘se!e_cfs

Ch. 1 when out and Ch 2 when- in. The RH button supplies Ch, 1 or 2 as

- selected by the LH button in the’ out position and_ from Ch. 1 and 2 alternafely in
- the Mix -position.. When Ch. 1, CHOP or Ch. 2-is seieci‘ed leave. the RH
' buﬁon out and select Ch. 1 or Ch 2 mgger as’ requnred :

3.3

3.4

,Tlme Basa Sechon-

Two complefe time base generctmrs cnd ussocmfed cireuits “are Iocated within fhe RH
panel section, Layout and operation of the controls is siraight forward. and
fomiliarisation” w:II only take a few minutes. . The time bases are referred to-as A
(mam) and B (deiayed) The time base fo provnde the CRT dlspioy is- seleci’ed by
fhe five position HORZ MODE rotc:ry swntch |

_ 'A' Tngger Select Buﬂ'Ons (Yellow) (m sequence from L- fo R)

5.8: Trace is normol wn‘h buh‘on out, |mmed|oiely it is depressed the

' next sweep will latch the c:rcu;t und prevent further sweeps from occurrmg

£ Buffon out enubles the positive or rising slope of the tr;gger waveform

Yo initiate the time base.” With the butfon in rhe negahve or faiimg sloPe
inggers the time base,

. SLOW: Button out, coupling ‘is normal, when ‘pressed in, a CR network attenuates

signals above 5kHz., ThIS button also provndes frame lock for composafe wdeo

'sugnals above 2 div amphtude. o

FAST: - Button Ou‘l’ coupling is normol when in, a series. ccpacltor aitenucfes

5|gnals below lOkHz and also ehmlnai'es DC couplmg.

LINE: " When-both' ‘SLOW and FAST buttons are depressed the line frequency _
powering the oscilloscope is coupled. to the trigger circuit to lock the trace. :
The phase. of the line Frequency i'l'lggel" pomi- may be “adjusted by the. LEVEL controlr .

-and the * switch.

© NOTE: - Line facuhty is m-operqhve on DC or bcﬂery operahon

| AC-DC: - Button’ out, trigger c:rcuui‘ is AC coupled, response is apprOXImareiy -3db

3.5

‘at 10Hz. With button depressed circuit is DC coupled and - s;gncls down to zero
_frequency will- trlgger the trace. :

INT=EXT: Buﬂon out, trigger signal is as selecfed by’ A Trig push buffons Ioccted

between the vertical amplifier attenuators, Externcl signals are selected when the
button is pressed.: ' ' |

EXT x1 or x10: Burfon'out xl. Gain :-increose_d x10 wif_h buﬂorizin for exferncl‘

trigger signals.

'Exfernqi In_put Sc:ckef: _External input for. both A and B t'rigger circuits.

Readz ngh‘l' Lécated qbove S.S. butfon indicates mgger reodmess in all sweep

‘modes including ‘when trace has been reset in the S.S. mode.

845
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3.  FUNCTION OF CONTROLS

Level Conirol; .~ Selects the precise pomt on the mggermg wavefarrn rhqt

initiates the time base trace. Selechon is available of the full 8 div. of CRT

3.6

3.7

3.8

' dlsplay or. up to % 3V P of external fngger at x10 or 30V p ai' xl

When LEVEL .knob is pushed in, the- hme base will free run and dlsplay an AUTO
base line if a trigger signal is not present or IF rbe confrol is furned until it is
out of - fhe range of the trlgger S|gnal

'W'th the knob ouf, the automatic base line- is ellm;nated and trace is not presenf

in the absence of a trlgger sngnal

- ;me_/_Dlv. Trlple concentrlc knob

‘The large outet knob confrols B hme base range from 100 nanoSec to- 0 SSec/dw

only.”

The wmged green knob is fhe main VA hme base range and covers the enhre range .
from lOOnSec to ZSeq/dw. ' :

' NOTE - The two knobs are interlocked so that B time base - range
“cannot be switched to a slower speed rhan fhe A flme base thus ehmmafmg '
~ incorrect dlsplays :

,‘The small whtte knab doubles for both A & B time base vernier con}rol When the
"HORZ MODE is set to A'lt -operates as 'A’ time base vernier and provides a

5-1 range overlappmg edch step and extends the range down to >lOSec/d|v

‘When the HORZ | MODE switch is turned to the remammg 4 pos:hons the control v
, becOmes the B hme ‘base vernier provndmg a 5-1 range and extends the range down )

to >2, 5Sec/dlv This method of changeover ensures that the A time base in its:
delaying mode s always cal lbrared and the delay perlod is the selecred hme/dlv ‘
x the mulhpller settmg ' o :

Reset: .

Push button will reset the rime'base when the éingle___swee'p (SS) bpr_ron is pressed. -

: Hdri‘zcni-al l’osiﬁon ‘and, x5 Mag-

Posmons the trace honzontally on fhe CRT. ‘When the knob is pressed in the

~trace Is at x1 magnification, When pulled out sweep speed is magnlﬁed X3,

,).Hor_z‘. Mode :
- A L _Normal A time base operahon wn'h no delay
INTEN A time base brightened over a selected portion as determmed by _

845

B time base and the 10 turn Delay Multiplier.
MIXED - - A time base is displayed by the left section of the trace and B
o time base for the remainder. The change pomf is set’ by the
. : Delay Mulhpher.
BDL'YD )  Only the portion of the trace mienmﬂed at the INTEN switch
BY A. ) step will be shown on the CRT, ‘ ‘ ‘ 3-3
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3.9

Horz. Dlsglqy (Cont d)

B TRIGGER ) As for- previous step but trace will only be mmufed by a trlgger

- D'YD BY A ) pulse applted to B hme bqse. ‘

Delay Multlpher' o

Muh‘lplies fhe TIME/ DlV as selecfed by A time range’ swntch aver. the rcmge
x0.5 to x10 prowdmg a deloy range from- ZOOnSec to 20Sec.

B TIME BASE Trrgger Contro!s-

. Level Confro{/Ch l or 2 selector- V(Du‘ql "func.fion-control‘).

With control pushed in, Ch provtdes the internal 'B' time bcse i'rlgger Ch 2‘

“supplies the trigger when the knob is out. The control . éither in of- out selects
the frigger level of the . waveform that initiates the B -time ‘base over a minimum
of & div. mternal or * 3V P external wnth Ext xlO selected -or £ 30V p Ext xt

7 selected

.Push B'Uﬂens- (green) R to L:

,INT = EXT

Wli'h bu’r’fon out, Ch l or. 2 is uvmleble to trlgger rhe B (delayed) time base.

.External sngnals via rhe BNC socket at the fop of rhe panel dre coupled in when " -

the . buﬂ'on is in ,

3,10

The pos:tlve slope of - the trlgger s;gnal mlhetes the B hme bose WI’rh fhe buﬂon
out-., negahve slope initiates wu'h the button in. : .

NORM{X-Y

_Button out , selected time base supplies the horlzontq,l trace. When' in and x5
Horizontal Mag. switch is operated, Ch. 2 amplifier ‘is coupled to the honzontal -

deflechon omphfler to prOvnde the X deflecﬁ’on

JH Storoge Coni'rols (Blue)-

'Push Buﬁ-ons (R to L) -

| ERASE Sprmg refurn buttOn erases frcce Erase pulse lengfh is :ndependenf of
- the Iengfh of time that fhe buﬂ'on is depressed '

~oscilloscope functions are in-operative other than Erase. The display can be turned

NORM ~WRITE: BUh‘On is out for non- store Opero’non When in, signals displayed on -

‘CRT wilt be written,

NOEM—STORE When a written trace is tobe sfored. the Store button is presseci in -

leaving the Wrife Botton in also,  The trace is then stored and all’ other

- off by releasing the Write button leaving the CRT blanked out.- The display

‘can be. brought back by. engaging  the Write button .again.
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845

FUNCTION OF CONTROLS

FAST- SLOW Wl'l‘l‘l button engaged (SLOW) maximum wntmg speed .is approxrrnotely

10uSec/div. - With button OUT writing speed is increased to <IpSec/div but as

background illumination must also ‘be increased for fast writing, CRTcontrast level
and storage time are reduced. Signals written in the Fast mode may be stored
or viewed in the Sl0w mOde to increase the storage or v:ewmg tlme avallable

Persistence COntrol Moxrmum storage time is- w1th control swttched fully counter—- -
clockwise, When control is rotated out of the detent, storage fime will reduce until

“in the clockwise. position the frace fades in'less than 1 second.- With slow speed

repehtwe sngnols, trace fade can be adlusted to just overlap each sweep. ‘

Background .Control/Auto View and Auto Store: - With the control pushed IN the

various’ storage functions are manually controlled. The Background level may be

adjusted by the control from c0mpletely black in the counter clock-position to a.
green. background clockwise. The level of background together with the. mtens:ty
of ‘the writing beam control the wntlng speed. . The Background control operates

'whether push-m or out

 Two' functions are avorlable when the knob is pulled out, _AUTO V:ew or- AUTO

3.12

Store, The -S.8. push’ button in the top row of A time base trigger butions, =
selects the funct:on. Wll‘l'l ‘the §S button OUT Auto Vlew is selected w:th the
SS button IN Auto Store |s enabled ‘

Store Led: Indicates when |llum|nated that a srgnal is stored in elther the normal

-Store Mode or in Auto Store. '

'_CRT Contro.ls: :

Graticule/Power .On-Off, Fully ant:cloakwrse switches AC power to the instrument-
off - this includes charging current when rear panel smtch is in CHARGE posmon

but NOT ‘DC or battery supplles. )

Clockwase rotation turns on power and adjusts internal . graticule illumi'natlonf

" Focus: Ad|usts sharpness of trace, control should be set mltlally in con|unct|on

wnth the ASTIGMATISM preset for best overal | trace shorpness

lntens:{if, Ad|usts the trace mtensrty KEEP AT MlN LEVEL TO PREVENT CRT

- SCR BURNS.

‘Power Indicator:  When power mput voltage is daove minimum necessary for correct’

‘ collbrat:on light will be on and continuous. - If supply voltage falls. below correct
- level = AC, DC or battery, the light flashes on and off at a T second rate. approx. =

Cal._ l\/ p=p: Approx. lkHz rectangular POSIl'Ive going woveform of lV p=p. |
amplitude. ~Rise time is <lp5ec into.a TOMQ probe ' ,

Ground Socket: 4mm socket for mstrume_nt ah_asms connections.

Beom- Find: .Push button reduces X and Y deflechon to within 'ecreen limits, and

over-rides intensity setting to bring display within llm:ts of CRT. DO-NOT HOLD .
IN OR CRT. SCREEN MAY BE BURNT

3 -5
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'R‘edr Panel Facilities:

| 'Use/Chqrge swrtch -~ Changes - the 845 power supplles from normal operating

condition whén swrtched to USE to a battery charging condition (and insfrument.
switched off) in the CHARGE p05|hon “Switch must be in. USE pos:hon for -
normal operuhng from AC, DC or bc:ﬁery suppl:es. ' '

_' Battery Socket: ' Thns takes the batrery plug’ aﬂached to the baﬂ'ery pack
" 1t should not be used For uny other purpose if a buﬂery is not aﬂ'ached

pc Input Termmals ' As both terminals are lsolated from ground the external

DC input may be grounded either side or Ioahng ‘with respect to chassis, = The
DC input may be. floated to a"maximum of :E‘SOV from chassns potenhal

Z,Mod. BNC,socket:, Modulahon reqmres pos:hve mpui- to blank trace, +2V -

is all that is necessary to ‘tum trace off at normal intensity.. Input is TTL compahble [

External Erase Sockefs Two 4mm: sockets when shorred fogefher operate the erase furiction.

A Gate- - {. ' Waveform comcldes with A fime base sweep. It is
: .po.smve gomg when' trace is blanked out.. Oufput 0 to +4V approx. fmm 1K source.

B Ga’re L " Waveform comcldes wufh B time base sweep, It is

positive gorng when trace is blanked out. Ouipur 0 to. +4V from IK source.’

117 - 235V AC Swnch Sw:tch may be moved to elther posmon wrih the cud of
a sma!l screwdnver when mstrument is switched off : ‘

‘Ssde Rail Presets-~ '

L.H. sude of. instrument Ch, I and Ch. 2 preset cahbmte controls and trace aliQ“‘ |
ment  preset to enabie trace to be uccumtely allgned with’ graﬂcule

BATTERY
USE /OFF

SWITCH N\,

UP - USE T - BATTERY PACK
powN-oFF - W - BATTERY Pack. .

F

BATTERY)| . B o ' R N A g | B
INPUT 1T @ : T . 3 BEER 0
USE AN 1 ==

USE JTHA
SWITC

e, INPUT > ' : ' 1 :
FUSE ‘“*‘O : : 1 ik,
' : : . . AGATE
AL INPUT ' ’ . - ) | -| {®cATE}
RANGE o _ E ®

3-6E

CABLEL | - _ J|

- ) exmne
HANDLE - i | StREW.

IXING
EW s

j‘;_@ ' - ' | O
CHARGE @,\ DC INPUT ' o R A | {200
_SOCKETS e ; 1.<©

A.C INPUTL_J : : l_l o - 845

FUSE

O —.
A .
L

it
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4.2

4. INITIAL C‘HE,CKI-NG:

The followmg sechons of this Hondbook provnde lnformcn‘lon to allow a user to
-become”familiar with. the instrument's power: requirements, function of controls and
connectors, ‘and also. provides some methods of ‘making several measurements of
- electricdl phenOmena -Also mcluded is a procedure for- checkmg the mstruments
calibrohon -

Osml!oscope Operohon from AC Supplles

ThIS ‘instrument is des:gned for operohon from a power sovice with its neufrol at

- or.near earth (ground) potential with a separate safety~earth conductor, It is not
.intended" for operdtion from iwo phases of a mulh-phose system, or. across the
legs of a smgle—phose three-wire system '

-This mstrumenf can be operated from either a 117 - volt or a 235 — volt

nominal line voltage source, 48 to 440hertz. ' This instrument may . be damaged if

- operated with the line voltuge swm:hed to- the mcorrecf poslhon for the Ime :

volioge opplled S : el

Oscrlloscope Connechon to AC Supplles-" T ~

The BWD 845 is destgned to be used w:fh a three-wure A.C. poiwer. system, w:th
the green/yellow wire connected to ground. Failure to complete. the ground

~system may allow the case of this- msfrumenf to be elevofed above ground
.potenhal and pose a shock hazard :

NOTE. Colour-codmg of the cord conductors is as follows -
(U.S. A & Conoda Only)

Line o  Brown. - o . Black .
Neufral ‘ 7 - Blue ' ‘ . White .
Sofe’l'y ‘eorfh'(gno'und) N Green/yelIOW strlpe . e Green

!nput selechon of A. C volfage range is. mode via the shde switch recessed in

‘the rear of the cabinet. Switch dolly.must be pushed (with the: aid of a small

' .screwdrwer) towords the vol’rage ronge correspondmg to the- ovouloble supply.

L
[ e

&
gy

845

AC INPUT VOLTAGE NOTE When the. AC voltage ronge '
195-270V 95135y switch is changed ‘it is necessary that
= | - . the A.C. Fuse be the correct rating
(- 1 . as indicated on the rear panel. .
25 S8 vsasE - Failure to correct ‘the fuse could resul}
AC FUSE in domoge to the eqUIpment

o Under no circumstances. should the selector
switch be changed from. one range to the
- other wnh power opphed to the instrument.
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INITIAL CHECKING

4.3

Osc:lloscope Operai‘:on from DC Suppltes

_The rear pcnei termmals for the DC mpuf are: isolated from the chassns Th:s'
“enables supplies with either polarity . grounded or floating up. to 50V from ground .

to power the BWD 845- osmlloscoPe - Normal requsremenf is 20 to 30V at
approx. 1.3 amps, [Input circuit for DC operation is protected against freversed
polarn‘y connechon and wnII wnhsrond over-voltoge pulses to 40V peuk

NOTE The front panel Power ON-OFF sw:tch does not dlsconnect the DC

_,suppiy . This must ‘be done by removing the supply externally. If both AC

and DC supplies -are uppl;ed s:muifcneousiy the source supplying the higher

| ~voltage will. power the oscilloscope.  This would enable a standby DC. supply
to ic:ke over from the AC power in fhe event of an AC failure.’

' ,If the input DC- supply fa!ls below minimum. 0perahng requuremenfs i'he froni- panel
- lamp w:il bllnk on and off to mdlcote foss of cahbrchon. . S

4.4

7BP 3 Bai'rery Pack Operohon

The battery pack aftaches fo i-he top of the BWD 845 Oscrlloscope by the two rear.

~ top cover holding down screws, A’ three pm plug on a shorf cable mates with

the socket on the rear- pcmel

Two swﬂches control the battery_ supply. ) On’ rhe pock n‘self the - swﬂch tuins -

~ the baiteries on or off. When battery operation’ is: NOT _required -or they are

not - being charged turn the, switch to CFF.
When the batteries are o power the’ OSCIHOSCDpe or’ requ:re churg:ng, turn the-

o swﬂ'ch to ON

The slide switch-on the oscnllosr.mpe must be left in fhe USE position for all

modes of operation and all power supply ‘sources. It is only swiiched to CHARGE
when required for that purpose, |t should: only be switched from USE to
CHARGE with power’ switched off to minimise rlsk of damage. -

'NOTE:.  The front _panel ‘power ON OFF switch does not dlsconnect the battery
“supply; this must be done by the switch on the bcﬂery pack itself, o

'Apprc/:ma’rely T4 hours is. requn‘ed o chorge the battery pock when it is
“discharged. to minimum operating voltage. . A fully charged pack. will provide

approximately '4 ‘hours operation.  Actual opera'rmg t:me can be aFfected by
temperafure and oge of bc:ﬁenes :

When the baﬂenes have dlscharged to #helr minjmum operating condition, the

~ front panel light will blink to indicate loss of calibration, Batteries should be

rechcrged and not Ieft on when ||ght is bllnkmg

For transpoit purposes the pack may be detached from the osc:lloscope qnd carried

) separately by the handle prowded

845
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FIRST TIME OPERAT!ON

 One of the malor features of the BWD 845 Osc!“OScOpe is that normal Non-S}ore

. operation is obtained when alf push buttons are 'Out',

A quick scan over the panel
therefore |mmed|afe|y indicates cmy varrahon to normal and ass:sts in qu:ck fam:llarisaflon
WIth the mstrumenf s 0peraf|on

'_The pqnel is dlvaded mfo 4 opercﬂmg qreas. -

L.H. sude is the vertical section - Chunnels I and 2,

‘R.H. side is the A-& B Time Base section. A time base (yellow), B hme base (green)
Botiom right of the. CRT, Storage controls {blue). - : S :
‘Under - the CRT are its corrh"ols - power switch qnd cqhbrutor.

R For flrsf time operation, if unfcmllmr with fhis class of oscnlloscope, set the
o contro[s as below and foliow the: steps outlmed unh! each feuture is understood:~ -

845

Set all- sw:fch buH‘ons in. fhe OUT posmon

Verhcal Amplifi iers:

Trigger select
Vertical ‘Display

Time Bose: - -
Trlgger buﬁons "

g Mag.

Trigger level

Time/div swltches.' ‘

Vernier

Horizontal Mode -
Bottom push buttons
B irigger level

© Multiplier ., -

~ Storage : - .

Persistence control .

Background control

CRT Controls; .

"Focus -

Intensity

Graticule ON/OFF :

Astig

0.2v/div-

‘ Aﬁeh.i.lqto_rs
Vemiers . - CAL: (clockmse)
Input switches AC &
x1 = x5 gain- : 'xl
- Nori/Invert (Ch. 2) NOrm. '-

I (both butfons OUT)

All out.

Centered and pushed in for x1 mag. o
‘Centered and pushed in- -

B time base 0.1uSec (outer ring)
A time base 0.5mSec(winged knob)
CAL (Clockmse)

A time base (CCW) -

All out,.

~ Ceniered and pdshed in.
| -Any sethng. -

Fully counter-clockwise to off.

Fully counter-clockwise and pushed in.

" Centered .

Counter-clockwise.

OFF, ccw)

| Centered or leave as. supplled
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FIRST TIME OPERAT[ON

5. 2 Cennect power Iead to 48. - 440Hz AC supply or leads to 20 = 30V DC supply

5.3

5.4

and switch instrument on. Turn intensity conirol to approx. 2 o'clock position,
after a few seconds trace W|H ‘appear. Adjust intensity and: focus, then. position
it cenfrally across screen.  If trace is not horizontal, adjust the- Trace Ahgnment _
preéset on LH side pqnel until it ul:gns with-the. grahcule line,

WARNING CRT Intensuty should be left af the lowest prachcal level to minimise
posmblllty of sforage mesh=burns under all condmons of opercmon

Turn vemnier control of Ch, 1 counfer-—clockw:se, cenitre trace with- vertical-
position control, then rotate vernier back to Cal., if trdce moves re-centre’

~ -with DC Bal confrol Repeat if necessary to eliminate movement.
‘Connect a 131 probe, BWD P32 from-the. 1V calibrator socket to Ch, 1 input,

‘centre trace.. Waveform should be 5 div h|gh with vernier to-cal. .If not,
adjust- calibration at L H. SI_de of cabinet. Position waveform about graticule
centre line, . A At

: ‘The lkHz square wave wnli ‘be 5 r.hv h:gh and approx.,' one waveform per

2 divisions horizontally. Slide Ch. 1 input switch to DC = the frace will rise
and the bottom. of the waveform will now correspond wnth the CRT cenh-elme '
indicating the input 5|gna| is a waveform positive going with respect to ground

" Switch'to GND on Ch. ‘1, 'the traceé will disappear then.after approx. 0.3

sec., ‘a bright reference bcuse line will" appear as the Auto time base Operafes

- The GND swn'ch disconnects the .input signal in rhls condition but grounds: the

amplifier. - Swnch back fo DC. cmd h'ace wnll agcun be stand:ng on the centre- ._

Aine.

Slide switch to. AC pOSITIOn then rotate pOSlhon control . and note dssplay can be

moved off CRT above and’ below, bui wnhouf iosmg the tngger

High lmpedanc_e Probes. '

For high frequency measurements the finput Ioudlng on circuiis parncularly
cupacntqnce must be kept to minimum levels.. The S|mplest way to achieve- this

1is by use of a high impedance probe which reduces the input signal by a factor .

of 10 but s:mulraneously reduces -the. input capqc:tance ‘to gpproximately. 11pf

.and increases the input resistance to. 10MQ. “~Two types are dvailable for this .
model. The BWD P32 and the BWD P40 probes. Both will provide full bandwidth
‘opération, The P32 duo probe has the additional advanfcge of 'd switch to provide -

1:1 Operchon cnd an OFF reference posmon

To c:hgn' a probe couple it to Channel 1. input jack. Set attenuator fo 20mV/dw."

and- time base. to 0.2m Sec/div. Ploce the point of the 10:1 probe tip on the
1V main frame calibrator socket, a square wave wiil appear probably with the

top and botiom faces tilted in or out. With a small screwdriver supp[:ed ad|ust :

the screw in the side of the probe housing until waveform is squcre.

- It will remain correct af all .attenuator sefhngs

Dual Trace '-.Operatlo,n:

Set Ch, 2 ar.npl'iﬁer.déi for C:h; 1, then switch Vertical D,ispl'qy to 2 and depress
~ Trigger Selector Ch. 2 button, . : - R

845
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FIRST_TIME OPERATION

5 .4 Duel- Trace 'Operaﬁ’bh

g Connecf the W callbrutor outpuf to Ch -2 mput Set bal"unce ‘and Cal as

prevnously described for Ch. . Now apply the IV 1kHz square wave ‘to both

inputs, Reduce attenuator sethngs on both . ampllﬁers to 0. 5V/d1v then. switch
Vertical Display to ALT. Two traces will appear’ which can be pesmoned above
and below CRT centrel ine. , o

. Wlfh fhe traces posmoned qbove euch other, set fhe hme base range- swntch to

slower sweep speeds and observe how flicker between the traces increasss unfil
at 10mSec/div the switching between the traces is readily visible, This .is the -

useful Iower Fimit of the Alternate swnchmg in a non-store mode. _

Now ‘increase’ the hme base sPeed i'he traces wnII reméin Jocked right through to

0. lpSec/dlv. Return time base range o ImSec/dw again then switch the .
main frame Verticdl Dlsplay to CHOP.  Trace. flicker lmmedlefely stops.  When ihe

“time base frequency is- reduced the rwo traces appeoar - sxmultaneously down to the

Iowest sweep Frequency.

Refum switch fo 1fmSec/dw and then increase time base speed At speeds around
50pSeq/div the ‘waveforms will -start to show the mdlwdual choppmg sections
indicating the useful upper limit of CHOP displays.

| As has “been seen, a wide overlop ex:sfs where both Forms of dual fruce dlspiay

‘can be used sahsfactonly. :

"‘W'i'h rhe hme base refumed to ImSeq/dw and’ bofh attenuators set to 0. 5V/d:v., _
‘the traces: will be 2 div. high. " In this condmon, set the Vertical Mode to ADD.
A single trace will appear w:th a 4 div. display, i.e. the two fraces have been

added together. Now press the Invert button on Ch. 2, the waveform will
disappear leaving only a-line. Thls Is the dlfference between ‘the two signals or

“the. result when one issubtracted from the “other. Appllcahons for this form
of measuremenf are descrlbed Ioter. - Retumn swntches to ALT and . normal

Time Base Operatlon

'Replace the mput slgnnl to Ch I wuth a 2kHz' (approx. } sine’ wave and od]ust

' aﬂenuator or mpuf for 6 diy. dlsplcy Tlme Base to 0 2mSec/d|v

: _T-rl'gger Level :

With knob pushed in, turn the control- and observe thot ‘the trigger pomr moves

up and. down - the wovefroni' When it reaches the top or bottom: of the waveform’
the trace blanks out for a_fraction of .a second when: trigger is lost, then the
frace free runs in the Auto condition until the level control is readjusted to
select a trigger signal. Now push in the % button to select -vé trigger. - The
waveform will now trigger on a -ve going slope. Clockwise rotation of the
level control witl increase- the irigger point level towards fhe posmve point of the
wcweform, ant:clock rotatron towards the negaflve pomt : :

Revert to + ve trigger selechon then pull out the Level Control. knob Auto is
now switched -off, tum the knob to select level and note the 'rrace dlsuppears when

the level exfends past the waveform Iimlts
. 5 -3
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FIRST TIME OPERATION:

_ Tl"i_gger‘ level

Push knob in again and reduce amplitude of dxsployed 5|gno| w1fh Level . Control
carefylly ‘adjusted, signal can be reduced to- less than 4mm with a stable lock
still- obfained. ‘The. control “has an expanded section at: the cenfre oF its operating:

range to ossnst trlgger seiechon of Iow amplitude s;gnols.

| T B Vermer

Turn Vernier antnclockwuse r observe approx. X5 the nurnber of woveforms on
CRT " when - fully ‘anticlockwise. = Return to.Cal position, Note:Verniet control

only operates with A time base with HORZ DISPLAY to Al 1t 0peroi'es with
B hme base in oli other modes _ ,

Mogmf;cahon

.Adjust - nput Frequency to. produce one sine wave per dlv. and Iocofe the peak of |

“each waveform ‘on a vertical . graticule line.  Pull .out the horizontdl - position  ~

‘ c_::ontroi Eoch peak will now be 5 div apart- mdacohng a x5 magmﬂcohon

- The trace will “expand e:fher side of the £entre and any porhon of it can be

5.7

" viewed by rotating rhe posmon confrol Retyrn to x1 and recenire trace
-horlzonta"y. . e e

Smgle Sweep Operohon

This featuré is. pnmorlly used in. comunchon with a camera for recordmg
smgie waveforms, but can also .be ‘vsed at slow sweep speeds for manudlly
initiating the frace to coincide with other func’nons. Two modes of operahon are

' ovmioble to suit these oppl:catlons

For photogrophlc qpplucohon the Trlg LEVEL knob should be pulied out to Non- |

-Auto -and adjusted for correct setting on g similar amplitude ‘waveform.

Setting should be slightly away from max. seniitivity to ellmmote the possibility

of fo[se trlggermg by nmse, hum, etc., which mdy be present on rhe input signal.

Next press the ss bu’rton ploce camera over CRT and open shutter. Apply the

input ‘signal - which will initiate the time base for one sweep. The trace will
then remain blonked out and Iotched in a.locked-out. ‘condition, Releose the
camera shutter then press. the Reset button to release the time base and ready it
for the next input signal, - The ready fond:*aon is mdicc?ed by the LED Lomp
above the SS button: g[owmg .

-Where manua! tnmahon of the fime' base is required, push the Level knob in for

5.8

Auto operahon - Each time the Reset button is pressed, the trace will immediately

' sweep. across the screen once ond not wait for a trlgger pulse to’ mmofe it.

Deiayed» Time Bas_e.--Operohon:_,‘

‘_-Three types of dlsploy are ovon|ob|e to wew a waveform delcyed in time by the -
BWD 845 time base; i'here are MIXED, DELAYED SWEEP (B deloyed by A) and

DELAYED TRIGGER (B tr:gger deloyed by A)

The HORZ . MODE selects the’ three modes fog'ether with A time base only
and A intensified by B. , : | S . o 845
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5. FIRST TIME OPERATION

5.9

5.10

IJ} - 845

In the MIXED'_modé a combined h'ﬁc'::c'e. displays the 'A' or main time base to the left,

~ then .a"f' the point selet:_féd- by the 'Del_dy'Mu{fipli_er dial the delayed o'r'_,_"B?_ time base
. completes ‘the trace: at a fast speed, thus presenting a non~magnified and magnified
- waveform simultaneously. ' B ' o

With the Delayed "_SWeep'Amo"d_e', no dis‘p!éy is presented &‘urin’g fhé. deldyihg',pqriqd .

- but’ immediately - fol lowing this period the B time base is displayed. .If very long

delay periods are involved > 10,000:1 jitter of the waveform and the inherent jitter
of the time base-may produce an unstable” display in this mode. A stable presentation

- of the delayed waveform is available, however, when Delayed Trigger is employed,

‘In Delayed Trigger mode no: display is present during j’rhei delaying peri-éd, Bq_;_:s- o
“immediately ofter the B time base is armed in readiness to receive a trigger signal.

When this is received, B time base will. fire and present a stable display even with
delay periods of > 20,000 - 1, - - : I -

Operation of the delay time base facility is.as follows:=
With all push buttons "Out' feed in «a 10kHz signal to-Ch. 1 amplifier, set to _
approx. 4 div amplitude and set A time bdse to 0.5mSec/div. ~Five waveforms will

appear per div. Al_ig’n the start of the trace with: the first gfetiqulé mark, Now set-
the B time bose to: 50uSec/div. .(Vernier to Cal) ‘and the 10 turn Delay Multiplier

o 50,

Turn the DISPLAY .switch to- INTEN (A intensified by B) ‘a section one div. long
-, starting at the 5th div. (CRT centre) will be brightened. Turn the Delay Multiplier
- down to zero and then up to 100 and. note how the intensified -portion tracks. -

‘accurately ‘with the dial calibration between 10 and 100, return dial to 50, now

turn the B time base Time/div switch and note how the segment becomes shorter at
higher sweep speeds and vice. versa. - ‘ o '

Wifhrhe aid of both ccin.f_r'o‘l_s‘ any section. of the main display can be selected for .

delayed presentation. - With the B time base returned to 50uSec, turn the DISPLAY
switch to. MIXED.- 'The ‘first 5 div of trace will -remain as before, but the remaining _'

5 divisions will be displayed ot 50uSec/div. Tum the Delyed Multiplier and note

how the waveforms appear to "peel off" the main display. Changing the B time base

speed will change the magnification of the waveforms on the right. ' '
NOTE:".Thei‘poinr at: which the transition from time base A to B occurs in the MIXED displa
is slightly delayed to the start of the intensified section, This is shown in the illustration " -

bélow:-- _ _ _
B L T
INITIATED BY l
- MULTIPLIER |
b SETTING
% 50 |
% b
@ | -
a
_ L
: v A1 - | Ag'B S
START OF 878 /7 DELAY | |TME BASE
AN TB. .  STARTS ‘|m— \
, o g GuT.
' TAKES OVER i
FROM- A
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FIRST TIME OPERATION
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To dlspldy only the delayed or B time: base, ‘move the Display. Switch to B deluyed

by A, The start-point of the delayed trace is now accurately controlled by the’

Delay Multiplier dial. If for example a pulse is brOUth' in line with the first

" graficule mark using the B deldyed by A mode, the A fime base speed is 0. 5mSee/d|v

. and the Delay Multi dial reads 50, then the pulse is 0.5mSec x 5 = 2, 5mSec

from the pulse which initially triggered the ‘A time base. The dlspluyed pulse width

etc,, can be read off directly from the CRT screen - remember fhe dlsplayed sweep

' _-'speed is set by B time bose and the vernier.

If in the previous example the trace is ||ﬁermg due to an unstable sngnal or
noise etc,, then the Display Switch is turned. to ifs final step B trigger delayed

by A,  The B time base. will hot commence lmmedmfely after the delay period,
' instead the.B time base will be- set ready to receive a trlgger pulse fo mmafe the

' i'rc:ce to ensure a stable trace.

rB Trlg. Delayed By A

The signal to trlgger the B time bcnse con be obtamed from three sources, It can be

- selected from either internal chqnnel ér from ah external source. The ch. select.

513

~ Pardllel and 2kHz sine que into, Ch I' dnd -':-2, set Verﬁc,al _Disgldy fe.l',_ ehgage - '
% - Y button and pull out x5. mag. - Ch.: 1 will new present the vertical display

switch on the LEVEL control, INT - EXT and  push buttons control- the -sourcé and

polarity -of  the ‘trigger srgnql The tngger peint on the ‘waveform can be selected by the

'B* LEVEL control. When triggering to frequencres above 20MHz , care must be -
taken with. fhe Ievel control. as. the adjustment is more crmcal

Hpr:zontql-"Amplrfrer: .

ldentical X - Y _

and Ch, “2 the horizontal, To position the display horlzonfally use Ch, 2 position
control Ieavmg the honzonfc:l posmon controi centered :

.The horrzoni‘ql deflectlon may be reversed in polarrty by pressmg the INVERT switch,

Vernier control between atfenuator steps is available for both ‘the vertical and

horizontal axis. For zero phuse shift between X-Y mpurs at low Frequenmes itis

'essenhal to use DC couplmg on both channels.

.AN‘OTE: X=Y d15plays should be contained wrfhm the 8 X 10 dw grahcule to

el:mmcfe d|srorhon due to mgncl overdnve

yA Modulafion'-

Reset all push buttons to 'Out, connect lV p-p sine wave to Ch. 1, switch

attenugtor to 0, 5V/dw Set Vertical Display to ALT. - Position displays one above -
‘the other. Now pcrollel the 1V signal into rear panel Z ‘mod. socket. The tops’

of each d|splcyed sine wave will diminish in intensity cmd the Ch 2 trace will -

- be broken into‘a serres of llghf and dork sections, -

5~ 6¢ |

IWARNlNC CRT lnrensn'y must alwoys be leﬂ' at the lowest prac’rlcql level to

minimise possub;lrfy of storage—-mesh burns uncler all conditions of |
operahon

845
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6. STORAGE::

6.1 The mony storage . condmons cvmlcble on the BWD 845 are descrlbed in the
: fo”owmg sechons-'. : : : -

Defmmon of control terms,
Persistence: The |ength of time a wr:tfen display remains on the CRT screen.

- Write:  To retain a signal being displayed on the CRT. in the storage mode.
" Store:  To retain the stored signal and. to lock.out any further signals. :
Erase: To remove all written ‘and stored dlsp!cys on the CRT

Background: The green -illumination visible on CRT.
Intensity: - The brightness of display controlled by rhe Intensity confrol as it
"is written on the .CRT,

Bloom: A v:s:ble non-symetrlcal broademng of a written line on the CRT
S © - . Fode ‘
2 . " Positives  Increase in '-b_q&:kgrou.‘md 1prm:nahqn until: d,lspl‘gy is obsc.ured.

6.2 Op_emf.ic;n: '

Vorlubl e Persi stence :

Set up osml!oscope as for nofmal use, then apply a 10Hz sine wave to Ch. 1 cnd
E -adjust- for 6 div deflection.  Set fime base to IOOmSec/dw, keep .intensity low.
“Turn buckground counter=clockwise and.the Variable Persistence control clockwise
A . out of ifs detent pOsmons Engage the Write button, The CRT bockground will be
| I - : " an even green cslour, - Reduce mfens:fy level if ‘trace blooms. Ad[ust , A
i A .. Variable ‘Persistence: control until trace s displayed as a continuous pottern. ' Change
T_ ' input frequency and note how a continuous display is available down to the slowest
” . calibrated sweep speed ot max. persistence. - If. desired the oscitloscope can be
used in this mode for normal operation with the Variable Persistence control set.
ot minimum, This will provide displays of a higher br;ghtness level but. fast

J- : : S chungmg 51gnais may cause . the dnsploy to blur. '

6.3 _Normc:l Sro rnge :

Set up as for Varlcble Persnstence but turn. Persusfence comrol 1o OFF (counter- '
: clockwise), Press Erase button and release, = Adjust lnfens:ty for. requured display;
M : when it is- written correctly, press the Store button. Trace will be retained but
' _qll other functions except. erase are locked out, If it is desired to retain the trace

-~ for a iong time, engage the Slow button.: By releasing the Write button, exfended-
EE : - store time is avcuic:bie _Engaging the Write button brmgs display back for wewlng

As the bockground does not fade green as quickly at slow writing speed as it does
~on fast, it may be advantogeous: to. use s!ow when a considerable waiting time

E o ' s mvolved before the trace is:written or if severcl traces require writing for .
P 'compunson w:thout erasing between. them
l 6.4 'Mulrple Disp!uy Store

To store more fhcm one dlsplcy, operate comrols as foHows -

St Set wr:fmg speed Slow, Variable Persnstence to OFF; engage Wn’re buffon

o . " press and release Erase,. then write first display on CRT - Return’ Intensity control
“ © - to fully CCW. Apply second sngncl to be stored, reset vertical position if
' signal is not to be stored on top of first display. Increase intensity and write
second signal. 'Repeat as necessary for other displays, then engage Store button,

P ,
! 845 - | . | -




6. STORAGE

6.5 Single Sweep Storage

6.6

To facnl:tate wrmng ‘and Stormg single sweep signals, an AUTO ERASE feature is _
mcorporated to  enable’ conirols to be ophmlsed before attemphng to store fhe signal.’

Set up. controls for normal _storage, i.e. Var. Persmi‘ence OFF Fasr/S!ow button’

QUT. -Write button engaged Now pull Out the BACKGROUND. control, leave

control knob fully CCW. . Press and release Erase button. _Apply a continuous
signal of similar characteristics fo the $.S. one to be stored, Adjust time base’

~and ampl:F:er(s) to upproprmte seﬂlngs ’Pull out tr:gger Ievel control for Non-
Auto operc’rlon -

The -CRT w:ll now follow. a conhnuous sequence of Emse Write and Store.

Adjust Intensnty, Focus, Amphfier and Time Base controls: to wnfe the .signal

each cycle. |If the s:gnal is high speed it may be necessary fo turn the Background
control clockwise until a scmsfacfory trace is writien. At maximum wrmng sPeed
the CRT background: wuli be at a Fa:rly hlgh level of |Ilum1nahon : ‘

NOTE: Background is-not even over rhe'ennre CRT area, but is ad;usfed
i “internally for optimum coverage. Auto Erase operafes ‘at all time base
speeds up ro the limit. of storage wnhng speed

Now replace sumulated sngna! W|th the required input and engage the 'SS button
(LH end of- top row' of ‘trigger . ‘buttons).  Push: background conirol {N.but do - not.

“turn it leave trigger level control QUT in the Non-Auto pesition, Press < and._

reledse the Erase button, this will simultaneously erase’ the previous d|sp|ay and
reset the SS circuit. When the signal is recéived it will initiate the time base

“and. write the dlsploy - Swnfch fo Store and. Slow ro retain the dlsplay

7_'lf periods up to’ several hours.-are- ||I<ely o ‘occur between erasmg the prewous
display and receiving a sngnal to ‘write. the rext display, ‘the AUTO 'STORE .

feature is used

As the primary use is for single sweep mgnais, the sefting up procedure is almost.

the same as that prewously described, using’ Auto Erdse to adjust all’ controls to
their optimum position.” The only difference is that SLOW writing speed should

" be engaged if cons;derable time may -elapse berween fhe trace bemg s'rored and
_' evenfually V|ewed : -

When diSp]Gy w;fh s:mu!cted s;gndl is correct, lecve the. Bdckground control QUT |

| and engage the S$S button, - Press :and reiecse Erase button. . The CRT will remain.

in the Erased ‘condition, i.e. bright gréen all over until a sngnal is recelved fo'
trigger the time base. This will release the erase circuit so that the signal can
be written. 1t will then auiomatically switch fo a stored condition with the trace
displayed and the red Store light illuminated. If fast ‘writing speed was used it
should be switched to slow. to prowde maximum retenhon time of the stored trace.

By using the A time base gate pulse avollabie af the rear pdnel an external alarm

can be triggered by the sweep as. it writes the display, so eliminating the need to
continuously monitor the osc1|losc0pe whilst awaiting the signal.  The signal avail-
able at the A gate output is +4V whilst awaiting the signal, it falls to OV during
the 'sweep period then returns to +4V at end of sweep. Source impedance is 1kQ.

845
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67 - External Erase';

A mechanical contact or PNP transistor switch placed across the recr. panel Ext
Erase sockets will erase a-stored display on each closing of the switch.  The
voltdge af the sockets is 0 and ~15V via o 100kQ) resistor. Contact. closure
should be >1 mSec ‘and may be- repeated at intervals of >2 seconds.

An external timer can provide the AUTO ERASE facrltty but with vrewlng time
adjustable from 2 secs to almost one hour. AUTO STORE and AUTO ERASE can
be combined when long pericds may elapse’ before the signal arrives after erasing
‘as the external switch also resets the SS.condition. Mechanical, hydraulic and
electrical’ machines - can cycle a BWD 845 to present and erase srgnals simultaneously
with their operation. - |

To operate in thls mode, connect the external switch across. fhe sockefs, Press )
the §5 and’ Write buttons. Apply- the input signal ‘and adjust - Intensity for a

B correci'ly written dispfay Recycle with the external switch. If long delays

6.8

occur between erase and the next signal, pull out the Background control. Use
the ‘Slow writing speed ‘when possible, as this prowdes the most even wrrtmg over

- the screen face and the longesi' retention. of sfored dlsplays

Long Term Storage: .

: Two con'dihons are available to mcredée ‘the Fime a stored trace is refamed "he_ .

first W|th the instrument swuched on can provrde storage up fo severq! hours

by the following procedure

With the requ;red frace stored, press the - Slow button (if. Fast’ was used o erte)

and release the WRITE ‘button. * If the BACKGROUND confrol has been advanced

return the control to its counter clockwise position. ~ A high conttast trace will

remain stored for up to 3 hours

To view the trace when requsred depress the WRITE buti‘on and increase the
BACKGROUND control -if necessary to obtain a trace, The contrdst ratic between
background: and stored trace will depend on the e[apsed time of storage and the .

“original contrast ratio.

Longer perlods of stored dlsplay retention can be achleved by swnchmg the

oscilloscope off after the trace is obtained by the following procédure, With
the requured trace stored, release the WRITE button. and- depress the blue SLOW
button.” " If the background control has been advanced retirn the control to |rs

counter clockwise position. " Disconnect all pawer sources from the instrument,
Trace can be retained in its stored condition up to 7 days :

To view the trace, leave all controls as they were when instrument was swntched
off. Apply power, switch on and depress WRITE button. Trace should appear within
30 seconds. |If Ievel is too Iow increase BACKGROUND conrrol to obtam best contrasr

WARNING CRT Intensity must always be left at the lowest pracflcal |evel ro
minimise possnbllrty of storage-mesh burns under all conditions of
operahon

6 -3k




The following sections describe the method of makmg specsflc measurements with the
BWD 845 Oscnlioscope. |

. Start wnfh confrols set os follcws--

',AII buﬂ'ons out, T.B, to ]mSec., Trigger Level cénte_r‘éd; Verficdler'iSpIdy o Ch I -
Connect a P32 ;probe switched to x1 to’ Ch 1 lnpui' R S '

70

7.2

connect the negative endto the flying ground- -fead cllp, touch the . point of

3 x 0.5V .+ 1.5V, Now reverse the connections to the battery and note how
_the frace moves down 3 div. This illustrates how an oscilloscope displays
' posmve or negative voltages or bﬁfh s:multaneously, i.e. when vzewmg a sing

~ The DC mput facnhty may. be used- to medsure AC wave'r'orms swmgmg about a

- collector limiting, etc. Moaxinium DC mpur should. not exceed x10 input ditenuator

' NOTE»

" The IMQ mput :mpedance of the oscnlioscope must. be taken into acc0unt when

- To ahgn a probe covple it to Channel 1 mput sockef, set ‘the artenuctor to 20mV/ cm

~ calibrator socket and’ adjust the screw in the S|de of the probe housmg until the

" Measurement of an AC (Ai't:ernqﬁrng) Volfqgé:-

Set the cmphfter AC ,GhD,DC swﬁch fo AC and the artenuator to 20V (if the mpui‘
~ voltage is unknown), Connect the probe ground lead to the ground side of the

Measuremenf of DC (Dlrect) Volfclges-

Swufch Ch 1 AC and DC sw:rch to DC i‘he atrenuctor to 0,5V qnd set the
trace to the cenire of the graticule. For an initial fest, take a 13V, Dry Cell,

the probe on the positive end of the battery, the trace will’ ‘move up 3 div,, i.e.

or- squure wave,

DC voltage, as at the collector of a transusior to check for bids-settings or

'sethng if it is required to recentre the trace to view a s:gnai superimposed ‘on it,

‘measuring high Impedance points such as the base of tronsistors or. the gate.of
FET's working with high value. loads, If a- higher mpuf lmpedance is requ:red
use- the BWD P32 probe swn'ched to 10 :1 to increase its mput fo IOMQ and - ﬂpf

and time base to 0. 2mSec/cm Piuce the point- of -the probe hp on the 1V

Y

waveform is square.

TN

- . No adjistment is required .
' r : " when the button on the
' [ P32 'is pressed for 1:1
L o __J “operation as no signal
OVERCOMPENSATED. UNDERCOMPENSATED CORRECT ' . lelSlOl"I occurs in the probe

Ampli ifude;

signal to be ‘measured, then connect the probe tip fo the signal source. BWD
oscillators such as models 1128,141, IéOA or 603B are sujtable for mmc:l expeéhn%ents |

in this test,




7. MEASUREMENT OF VOLTAGE AND TIME

Amplifucle

7.3

[ncrease the verhcul sensmvny by the VOl‘l‘S/DlV swtfch unhl a dlsplay between

3 divisions and ‘8 div-exists. MNow adjust the Time Base switch 1o ehable the

~ waveform to be readily seen,” To measure the amplitude of a dlsployed waveform .'__

medsure its overall height in divisions against the calibrated grot:cule, ther
multiply this by the aitenvator setting, The result is in Volts p-p, . g. if the’
display is 6 div high and the attenuaior’is set at 0.5V, then the emplltude is

"6 x 0.5V=3V pedak to peak: to convert a p=p sine wave voltoge to RMS

divide the 3V p-p by 2/Z (2 84) e.g. 3.00 =1. 06V rrris.
: - 2,84 84

Erequency: ™

" The Frequency of a waveform can be found by switching the T:me/ Div swntch to

a'range where the 5|gnol can” be clearly seen, e,g. if a waveform is 5 div.

- Jong and the switch is of 100uSec, then the durohon of the waveform is

5x 100|.[Sec = 500u iSec;. - The: frequency can-be determined.. dlvldlng 1 Sec,
i.e.. 1, 000 000|.:Sec by the durotlon of the waveform :

1;000,000

50 = 2 qoouz_ or 2kHz.

| nverted DISplQL

" Where it is requnred to’ dlspluy a woveforrn mverted on the CRT, Gpply it to Ch. 2

input then -push the Invert. switch button. All information relating fo display
and measurement of Inverted signals is ‘identical to -the normal input defolls.
The calibration and accuracy ‘are as- detculed in the specification. - ‘

Bolcmced or D:fferenhal Measuremenfs (Smgle Chonnel) L

AC Measurements: ‘

To measure-a s:gnol appeormg between two pomts in a circuit, nelther of wh:ch

"is ot earth (ground) potential, .e.g across a push=pull primiary of .an output
" transformer or between emitter andcollector of a. transistor circuit and at the same

time suppress any signal -common to. both points as much as posssble, such as

~ HT ripple or AC power l:ne frequency the followmg method is used.

845

Connect-a probe From Ch 1 input socket to ofie snde of the component across .

which ‘the waveform is developed, dnd another probe from Ch. 2 input socket to
the other side,. Engage the Ch.2.- [nvert button and switch the Vertical Display’

o ADD Aﬂ“enuolors are adjusted to identical sefhngs to present a suufoble display.

The resultonr CRT trace is the wuveform be:ng developed between the pomts to

which the leads are coupled ‘Measurement of voltage and timé may be made
as described previously as the calibration remains constant |rrespect|ve of the -

input facility employed

NOTE: When using the  'ADD' facility between Ch. 1 and 2 the fol-loWing

. l!mn‘ctlons must be considered:

Max, AC or DC Common Mode signal should not be greoter fhon 8 div. deflechon,
if a larger DC signal exlsts, it should be el:mmoted by’ usmg AC coupling -into the .

“ampl ifiers, : ‘
_p, ' : ' . 7 =1
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MEASUREMENT OF VOLTAGE AND TIME
| Balanced or-D.ifFerent-i‘ql Measurement‘s (Single Chqn’nel)

, The dlfferenhal mput couphng is oﬂ'en essenhal when makmg low level | i
- measurements in the millivolt region even when one side of the 5|gnd| source is ground— '

“mask _ the sngnal It can be m:mmlsed to connecting the probe from.the Ch, 1 socket -

7.5

_ reduce the Ievel ‘to the- mlnlmum obfqlnc:ble but Wl” offect Gccurccy OF cullbrchon

7.6

If a resistor ccxn be mcluded in"a circuit, the voltage drop ‘across it can.provide a

‘gr0und or’ common point -to rhe 5|gnal on fhe equlpment under tesf

1Q resistor. connected across Ch..1 ‘or Ch,2 input will enable the
oscilloscope to read. directly in"mA or-Amps in lieu of mV and Voli‘s... Current

ed, This is bécause hum: and noise generated ‘in ground loops and can c0mp|eteiy

to the signal to be observed and. a- probe. from the Ch. 2 -socket to the nearest

Differential DC Measure’mems: ‘

When fow. frequenr:les or 5|gncis with both AC and DC components are to be measured
d:fferennqlly, the mode of operohon is qlmost ldentlcal to AC .measurements,

Th‘e following limi'fs'shc)uld ‘be obser\'.red'--

leferenhal relechon will only operate if the Comman' Mode sngncl to be relected is

< 8 div., 'e.g.’ with_the aitenuator set at 1V/div. the Common Mode signal must not
be greater than 8V AC p-p or 4V DC or the input ~amplifier miay be overlouded J

and the sngnal wnil be dlstorted

The accurucy of the mput qﬂenuotor resistors also- conrrols the re|ect|on ratio and - L‘j
. the other than SmV settings may reduce the rejection to only. 20~1 which medns,

in the case of a 100V p-p AC s:gnol a 5V p-p signal could. still cppecr with the
required signal superimposed on it.  Adjustment of .Ch. 1 or 2 vernier control will

Prowded the Ilmlts and’ methods of. ccmnechon mdlca’red above are observed when makmg ]

measurements with a dlfferenhql ‘amplifier, far more information: can often. be

extracted from- a circuit than wnth single ended amphfler 0perchon wufh only one s:gnal

Iead and one side gmunded

Curre‘nt -MedsuremenfsﬁAC or DCE :

direct conversion to the current through it by use of Ohms Law. At low currents a.

- ,
[P——

through the 1Q resistor will develop ImV foi every 1mA flowing and provides the
direct conversion for. currenis to at least 2 Amps. . This configuration will read both
AC or DC currents and -unlike an' ammeter will show the actual current waveform.

- or the current through a rectifier, or hlgh speed dlspioys of pulse currents,.

7.7

Idenri'cd! X - Y Op’e'ratibn: g

-Start w:th GH bu’rtcons ou’r Then set following g:‘bnfr'o.ls:v :

Vemcol Dlsplqy - Ch 1. Depress X = Y but’rony and pull out Horz. position control

 for x5 mag.

The mgnal for vertical dlspicy is fed into Ch. 1 and fo Ch 2 For hor[zonrol display.

If phase measurements are to be made on frequencnes below 100Hz, the two ompi'lflers'
must be DC coupled to minimise varmhons in the input circuit time constants,
845

- Practical applications are the chargmg currents.in a filter capacitor of a power supply’ {g
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Measurement of Phase:

. PHASE ANGLE®
¢

—5 2
— ——3
— i

o i
. | —

| —20 "
—15 0
e 40

SIN & = B/A
: ('b_J

A merhod of measurrng rhe phase angle between two equal
frequency sine waves is to apply oné signal to channel | ‘and -

the second input to channel 2 (switched through to X display)

in the X-Y mode. The- phase difference is obtained: from the )
dimensions of the resulting elipsé shown above. - The phase. c:ngle -
mdy. be read from the scales above by joinihg the appropriate
points on scales A & B and reading the phase angle on scale C. -
For a-phase .accuracy of > 2% meosurement frequency should be

-below IOOkHz
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MEA

SUREMENT OF VOLTAGE AND TIME

I zero phqse shift exists fhe llne will be stra;ght up to TOOkHz PHqse‘ between
- the two srgnuls can be determmed from the chart, o : ' '

: ,INOTE:‘ 10:1 probes wnli produce additional ‘phase sh:ft and they must be checked

7.9

7.10

and matched from a comman. signal source- over fhe range to be mecsured if
it is essentlul to Use them -

.Line T'rigger:"

To vetain a continuously locked display ‘'with a constant- phase relationship. when
exploring sighals locked to power line. frequencies, e.g. in a power supply, or
when tracing hum in circuits,” push both SLOW and FAST ‘buttons to select Line.
Adjustment of the levei conh’ol and * switch will provude phase variation. of the -

: dlsployed waveform

:VIdeO (TV) Woveform Dlsplays=- 2

" Video signals from closed cnrcunt system, black and white or colour receivers, or TV

Studio signals can be displayed. on-the BWD 845. A composite signal should be a-
minimum of 2 div. amplitude. Stable lock ean be’ mamfcmed with s:gnal

. ompl |tudes frOm 2 div. to over 8 dlv.,

: IF the wdeo sync pulses are negahve going, selecf -ve trlgger cmd wce-versa

To lock to o frome pulse enguge the Slow butron then ad;ust level for a stable
lock. If the time base range is mcreased “the mdlvuduai equalising - pulses and

7.1

freme puise serations can be displayed. By utilising the hlgher speeds ‘and x5
magnification, the lines preceeding. the video mformqtmn contammg spec:al test

Signols can be readl ly vnewed

To tock to a rondom I:ne dlsengage fhe Slow button and udlusf the Level- conrrol
for a sfclble dlsplay o ,

Where it_is required to selecr a parhcular iine -from the vi deo. 5|gna| swntch _
HORIZONTAL MODE switch to Intensified,  Wifth B time base at” 10uSec, turn
the Delay Multiptier 10 turn. control - until the desired line is intensified, turn
dlspluy switch to B time base dnd the selecfed line will be presented. If the

line is unstable select B TRIG DELAYED by A then with # slope selected to suit
dxsp!cy polority, adiust fhe B Trlg. Level Contro| fo d:splc:y the ]me with complete
stability. N :

Rise T:me:

To measure the rise or fall time of a wave front, adjust the top and bortom limiis
of the waveform 16 6 div. deflection. Set the time base to the fastest: practical
speed to suit the wave front, Align the point 0.6 division {10%) up to the wave-

~front with a vertical graticule line, then note’ the 90% point (0, &.div,) down from the

top and ‘count the number of horizontal divisions between them. If for example .
the 10 and 90% points were 5.4 div apart and the time base was at” lOpSec/dw ,
the rise time = 5.4 x. 10uS = 54pSec. - Use the chart on page 7. 6 for r|se times-
faster - than "50nSec when maximum accuracy is requ:red :

845
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MHz 7-—sonsec = . _-so nsec

75— o

Osc1lloscope o T
Rlse Time S X

DS’ciill'csc:'Ope_"’f_;‘V g  ' _'Meaéu.re'd_ I L -Rise Time .
. Bandwidth [ - RiseTime - . - of Input Pulse

,_.|-o‘_,-;.;3srv ‘-_":‘50[1’ sec ' —35
SR IR R -::_';-‘4‘5 -
-~ Lso I ;30
_|2"- . -+ . - A
L ~}—40 L SV AN B
T + r 4L ] %
- - e T 10%, L
14 =25 —35 e f I
T i ! mesl
S S 3_;_30 ) - IME
s 20 ‘o
ok =+ 25 £ RISE TIME -
E E "B =~ MEASUREMENT
C2s— 1% ) - E7°  OF A PULSE
gg:%llo _ IS ,'E?-}o- R |
SCALE1 - SCALE 2 SCALE 3

To use the above chart read ‘rhe rise time of the dlsplayed waveform on the CRT between
its 10% and 90% points. Find the point corresponding to this value on Scale 2. Join
this with a straight edge to the value corresponding to the oscﬂloscope bandwidth on
Scate ]B the . pr0|ect|on Scale 3 is the true rise ﬂme of ‘the mput puise '

For ofher Tise nme ranges Scole TA 2 and 3 can be muihpl:ed by a conversnon factor, )

e, g 2 5, 10 Scale IB must be divided by the same factor,

| RISE TIME CHART |
845 . , o o ) | - 7' -5E
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The following cnrcun descr:phons are divided mto ccregones shown below =

810821 A Time bass
.22 . Horizontal Amphﬂer
23 to 8.29 Storage

8.1 ' Channel 1 Vertical Amplifler' 8
8.2 - Channel 2 Vertical Amplifier 8
8.3 A time base trigger Amplifier . 8.23 ST
8.4 B time base trigger Amplifier 8.30 .. .. CRT : C e
8.5 . Beam Switch Ampl:flers S 8.31 . Z Modulation
8.6 - Beam':Switch Generator 8.32

8.7 8.38

'Verhccl Ourput Sroge

10 8.37 Power - Supplies
| ‘Calibrator

Pos '|'iflori"- -

OUTPUT AMPLIFIER
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ClRCUIT DESCRI PTION-

Verhcal Amphf:ers (Chcmnel 1)

lnput sngnais to’ fhe BNC }cck are copacnhvely c0upled via C1 and: Sl AC*GND-' '

. DC switch to the attenuator in the' AC _position of $1.or dnrecrly in. fhe bnC
" position... When S1i is'in the GND' position the input signal is disconnected whilst

the uttenuator input - Is grounded via R20, The attenuator. 52 comprises 3 sections
whlch are used mdependently or in series 10 prowde the selected attenudtor step

In the 5mV pos;tzon no otfenuahon occurs cnd the S|gnal passes sfralght through,

At the 10mV seﬁlng RIO cmd R14 (fogefher wrfh R15. in parcxllei) dlvtdes the mput '

signal by 2

Capacﬁor c12 and C16 dw:de rhe S|gnol by 2 af hlgh frequenmes to mamfum a7
constant bandmdth : L

cl17 mamfums a ccmstcmf lnpul' ccpoclfence for that sfep.- The 20mV srep brmgs
in RIT ond RI3, (R15 ulways remains in parallel ‘with the shunt efement). .This -
reduces .the sngnol by 4, €13 and- C]4 compensate for h:gher frequencles whilsf
Cl5 ma:ntams mput copcfclrence._ . ‘

At rhe 50mV sethng switch section, S2B brmgs R8- und R7 togefher wnh c7
-C8 and 9 ints- cnrcurt to provide a § ]0 ‘attenuator, €11 maintains constan . mput
ccxpacny. :

This section - then remains in. circuit and the 2 and s4 networks are sequenced

‘with it 1o provide 100 and 200mV steps,” When 500mV is selected the 52B by passes

the #10"section. and R8.-.C4 and R4 ~ C3 are switched in by S2A to attenuate .

 the signal by 2100, Thls section -now remainsin. circuit on all remaining.steps -up
to 20V/div. The £1;, $2 and 34 sections selected by S2C are’ cascaded with #100

section fo increase the steps through 1V and 2V, ~'At 5V the *.10 section selected =

by S2B.is  added in to provide #1000 -attenyation, whlch together wn'h fhe *2 and
¥4 produces fhe fmal 10 cnd 20\/ steps.

'Frorn the attenuator fhe sngnal is taken through R16 R]O] and CIOI limiting compo=
- nents fo Q101 FET- source follower. . Protection for - the input ‘gate is provided by -
' 'dlbdes DIOI For posmve overlocd splkes and D102 for negatwe overload

Qlo1 c:nd QIOZ monolyfhlc duql FET's provnde an |denhcol source :mpedcmce to the-

 follawing stage together with electrical and thermal balance necessary for long term

display. stoblllty DC bolonce is set - by RVIOI ‘the Front pqnel DC. BAL presef

. control.

The input FET stage ‘drives a marched pair of emitter foilowers Q103 and 104

which provide g low impedance to drive the vertical input ‘ampl ifier and the
ampln‘ler gain veinier which is placed across the output of Q103 ond 104 transistors,
RIIT, 113, 112 and RVI02 gain-control form aTT network Variation of RV 102 -

shum‘ element confrols the gam over a.2.5:1. ronge

Charinel ¥ input cmpllfier is an mfegrated cucuef type 733. The IC is a- wnde
band balanced series - shunt circuit amplifier with the. input transistor. emitters
brought out at pin 4 and 11 and a further gain control - |unchon at pins 3 and 12, .
RV103 preset CAL pot is placed across the gain control pins 3 and 12, whilst RV107

POSITION control changes the current foken from Pins 4 and 11,

'_3-1




CIRCUIT DESCRIPTION:

“To compensote for the currenf ‘drawn by RVIO? ‘RH15 -and 116 from U]O! to. the

8.2

8.3 .

-15V rail, R118,.117, 119 and R105 supply a similar omount from the +15V rail.

x5 gain: increase s made by shum‘lng pins 4 and 11 by RI17, RVI104 (x5 CAL) and
" RV105 when '$152 is engaged.. As trigger toke off is affer U]O], the rngger

sensitivity - olso increases with fhe umphf:er gcnn increase.

" The output of UIO? to. U102 Feeds three cireuits,. via R122 and R124 to U141

beam sw:tchlng cmpllfler, dand ‘via R123 and R126 shuni‘ed by R125 to U102 and U]52

_ tr:gger amphf:ers for A and B time boses respecﬂveiy. o

Channel 2: '

The attenuator circuit. is |dent|cal to Channel l however the amplifier- differs by the

“ inclusion of S151° NORM-INVERT switch ‘which reverses the input, connections fo

amplifier U151 :when the switch’ is engaged U151 drives four oufputs as the X'

“channel ‘signal for’ identical’ X-Y operation is ‘also obtained from Pin 8 via R183,"

R184, R185, RV157 and R186" with C160 and 16T phase compensating- c0mponents. '

" Ouiput to. the beam. swnfchmg stage is via R173 and 174 and to the A and B time
base trlgger ampluf:ers via Rl76 and ]75 shunfed by R177: .

A Tlme Bese Trlgger Amphfler

- U102 #5 a dudl mput gated ampllfler type ]445 Th‘e ‘input to pins' 3 and 4 or |

5 and 6 ¢an be -individually selected by a changmg the potential on Pin 2,

'..;When grounded, input 'to 3 and 4 from Ch. 1 is selected when raised. above +4V-

Chcmnel 2 mput to 5 and ‘6 IS encbied The ampi:f:ed output eppears at: Pm 1.

To ud|ust the output Ievel to ; zero, two dmder networks are used

R127 and 128 with RV106 biases Ch 1 input sllghtly below ground and R178 179

with RV156 sefs Ch. 2. mput The outpuf of U102 is also divided down by R129

~ and 130 to the ~15V rail. RVIGé sets the voltage at the. junction” of R129, 130

to zero vel'}s 'w'hen Ch. 1 trace is centered RV]56 does the ‘same’ for Ch. 2

The chc:nnel to-be selected is controlied by trigger selecror swutches S]OIA N~ MIX

~ .ond S101B, Ch 1 - Ch 2. With SIOTA at Nofm, Ch. 1 is selected when ST0IB

roundSpm 2 and Ch. 2 when it-is opened, When S101A is engaged $101B is
disconnécted and’ instead the beom switch s:gnal from pin 6 of U242 bistable IC
turns the channels on and off 'in step with the displayed- signal when swiiched to
either ALT or CHOP, NOTE: As the MIX trigger signal on CHOP contains the

" chopping waveform_ it should’ nqi‘ be employed, Ch. 1 or 2 should be selected in rl'ieu.

To. mosnfqin a flat response“ from the -output of U102, the voltage dwzder resistor -
R129 is by-passed by capacitor C110 switched in by '$241B. in all - positions except -

. CHOP. In this position it grounds C10 forming a simple RC integrator with

R129 and 130. This attenuates frequencies above 100kHz and thus prevents switching
spikes present on the trigger wcveform in the CHOP dlsplcy from afi"echng the

: ’rngger stability .

8.4

B. Time Base Trlgger Amphf:er

" This is similar fo the A hme base ampl:fier except that’ selechon of Ch i or 2 1s

available by manual selechon only.
845
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CIRCU[T DESCRIPTION

8.5

B Tlme Base Tngger Ampl:fler

The volfage on Pln 2 of U]52 is switched by $402 on the rear of RV40] B hme

_bdse level conirol, “When IN channél 1 is selected -(inpufs 5 and- 6), when OUT L

Ch. -2 is selected (mpui's 3 and 4). Output signals fo B time base pass via

: volfcge dlwder R]SO end 181 wsfh I’llgh frequency 5|gnuls by pcssed by Cl‘59

Beam Sw:tch Ampllfler. -

1L C s Ul41 and U191 are dual dlfferenhal omphf:ers wh:ch can be gc:ted on or’

off by a 5|gnol ‘applied to pins. 9 & 13. “Each amplifier ; has independent emitter

~ loads, R141, 142 and 143 with compensation netwark RV141 and C141 for channel -

8.6

. 8.7

845 -

- output stage driving the trace outside the screen ||m|’rs

1 amplifier V]4l and RI191; 192 and 193 with- .compensation network RV191 and |

~ . C191 ‘for .channel 2 ampl ifier U191,  Both omplifiersshare. the: common coilector
" loads consisting of: the balonced delay line DLZOI and termlnahng resnsrors R20f,

202 and 203

. Beam Swntch Generafor

~The beum swn‘chmg s:gnuls are obtained from U242 an eclge fr;ggered flip flOp

which -supplies: cornplementary outputs at.pins 6 and 8 from each inhput received
at. pin ‘12, ~'When iny channel 1 is required, U242 is switched by $241C to
ground pin 2 forcing p:n 8LO and pm 6.Hl, For’ channel 2 only, pin- 13 is-
grounded, sw:tchmg -pin 6°LO and 8 Hl . . .

'B)r groundmg both. pins 2 and 13 (via. dlodes DZ4] and 242) both 6 ond 8. go

LO turning on both ‘amplifier channels in the ADD: mode. ‘The ‘additional current -
requnred in the common collector loads of the beam switched c:mpllflers when. = .
both conduct is supphed by tukmg R204 and 205 to +15V by sw:rch wc:fer SZ4]A -

- The chopped and’ qlternote s:gncﬂs to drive U242 are supphed by U24I lnverfer5‘=
-a, b and ¢ form a free running oscil lator from which two outputs are faken

From pin 2 via R243 to U 242 arid from the junction of R242 and C24’ thmugh

C245 1o ‘invertér U242C to genemte the ¢hopped blanking signal, - The OSclllcﬂorj -
“is only allowed to ‘free run in the CHOP mode, in all other posmons pin 1.

of inverter 'a' is taken by S241D. to' +6V or in the ALT position to. pin 12 of

~inverter 'e' which buffers the - altérnate gate signal, ~R243 and C242 delay the-
- switching s;gnal to U242 unhl the blankmg 5|gna| from mverter *e' has blunked

- the CRT

Oufpuf Srages :

_ _U20] is wnred as -a shunl‘ feedbcck umphflef which presenfs a wrtucl zero input
" impedance ‘and a low output impedance via emitter follower to drive the final
‘cascode stage. Q231 and 232 transistors drive the CRT deflection plates through

the tapped high frequency compensating inductors L231 and 232. Additional..

- high Frequency compensafion is provided between the emitters of QZOI ond 202

the bottom pair of the ourpur cascode  stage.

Swnfch SSO]C in the Sutput stage collector supply is part of the trace find
switch. When engaged it opens the direct connection to the +70V rail leaving

R240 in series with the collector loads, ' This reduces the HT and: prevents the

g -3




-TIME BASE CIRCUITS

The Time Base is dwlded infa the following sechons and shown in the;r mfer-reluhonshlp

below =

8.9

8.0
8.11
8.12

. 8.13.

' 8.14
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] ‘ RBOW AT
= .
-

'A' TIME BASE
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'8.15
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819

.20,
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B’ TIME BASE

8.7
. 8.18

Time base trigger
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CIRCUIT DESCRIPTION

‘A’ (MAIN OR DELAYING)TIME BASE

8.9 Trtgger Ampllﬁer

‘ Slgnols to. trlgger A time base are" seiected by $301B from elfher the mternal source

or via the EXT tngger input socket ‘and. source followers Q301 and 302. External .

- signals pass through an. input divider R317 by-possed by C308 16 one section of the -

AC-DC switch $301C. and then to. R3l5 and R316.  The %10 or xl swntch S301A

picks off the selécted omplli‘ude and applies it to- Q301. FET source follower: Q302

is constant current lodad is closely matched to Q301 and contomed in the same packqge
to virtuatly el:mlnote vc:rlohons in output level due to temperature chcnges - :

Followmg SSO]A In# Ext selector-' _

$301C AC- DC swntch places C302 gand 303 in series wrfh fhe sngnol when AC coupled

“or it passes “directly. through ‘when' switched to DC.. $301D ploces C304 in. series with -

the sngnal in the Fasf posmon or connects dwecfly 1o SSO]E in the normol posmon

: 5301E selecrs the path through R302 cmd C30] when engaged For slow or couples dlrecfly '

to S30]F in the normal mode

S301F + or- - polorn'y selector connects e:ther the trlgger sngnul or lhe voltqge from the

8.10.

. H

level confrol RV306 vm VDR30] and 314 to rhe emltter followers Q303 and 306

The. oUtpuis from Q303 cmd 306 are coupled to a balcnced tronsmfor palr Q304 c:nd 305
' The common emitter load of ‘this pair R310 is taken to RV301 trigger sensitivity ‘preset.
'Q303, 4, 5, 6 and-7 are contained in U30] trans:sror urruy Q304 is dlrectly coupled :

to U302A whslsr Q306 is. connecl'ed to U302C

DUAL SCHM]TT TRIGGER

U302 is a hex mverfer, sechons A-B cmd C- D are. connected as a Schmltt trlgger by

-R306 and. R307. " U302B output is coupled into the input - of U302C via 0302 In )
“operation with no- input signal and RV301 trigger level od;usted to. centre, the COlleC-f_OAI'S,!‘-V

of-. Q304 and 305 wnll hold the Inpul‘s to U302 A & C HI.

: 'The unode of DSO] From nverter: U302E is held LO leavmg D301 reversed

biased. When Q304 is pulled into conduction by -an input signat, U302A is pulled down. .
Current will “also flow- through: R306, a voltage drop develops and the ‘input at- 1. goes to
LO. Pin 2.and 3 go HI so the 0utput on pm 4. goes: LO. and U302A and B lafch- .

the l_O sfcte cnd dlsconnect D302

'When the mput trlgger srgnol reverses phase it causes 0306 to conducf pullmg"currenf' o

through R307. As pin 13 goes LO, 12 and 11 go HI and 10 goes LO and latches in,
Both triggers are latched to low state .and cannot’ recover unhl an mpuf fo pin 1 goes

~Hi via D30l durlng the hold off petiod when if -is reset,

The outpuf from the trigger 1C s tcken From the junction of pms ll and ‘12 to two

circuits, To the AUTO transistors Q307 ond 308 and via R324 to- fhe mpuf of U302F

) mverter

AUTO FREE RUN ,
When no sngnal s appl:ed to fhe trlgger circuit and diode D301 hqs reset U302A and B

- bi-stable and D302 has reset U302C and D-at the completion of the’ Iqst sweep, the

junction of -inverter gates at pms 11 and 12 will be LO '
8 -5




CI_RCUIT DESCRIPTION:

- therefore the emitter of Q307 will fall .as C314 discharges through R323.. Q308

AUTO FREE RUN

_The junction .of R321 and 322 and the base of Q307 will be at approx +4 2V

has its emitter tied to the +6V rail so base current will now be drawn via D304 :
through R323 to ground. - ‘Q308 will_conduct’ anid pull. the gate of U302F positive
via R325 until. U302F switches to start a new sweep. Q308 remairis conductmg until
a trigger . s:gnol appeurs fhar causes - the |unchon of R321 and 322 to rise taking ‘the
base of Q307 positive- to approx. +7.7V_and hence the emitter to 47V, charging

© C314 in the process ond reverse biasing ‘D304, This cuts off Q308 and. it no longer

8.2

- The hme base generator U304 cmd its. assocmted C ‘and-R. chorgmg c0mponenfs is controiled )

837} time base range’ “switch 1o the inverting input (pin 2) of U304 operahonul

When e:rher pins H and 12 of U302C and D go HI Or Q308 conducrs pin_ 9 of USOZF

‘conducts. to pull the input of U302F- positive. It remains in this state until the
trigger signals are removed or- the frequency drOps below opproxnmotely 10Hz qllowmg

C314 to. d:scharge through R323 -and so’ pU“ Q307 into conduchon

'TIME BASE GENERATOR-

by @ quad FET gate U303, 1t is turned on by inverter- U302F and diodes D307 D308
_qnd tumecf off by the mono + stable . Iqtch Q310 and’ mven‘er U302E

Ini the hme base mode l_J303(when pins 6 and- 13 are at -!6 and 5 cnd 12 are at =6V)
connects D307 cathode together’ with the. chargmg capacitor and résistors selected by

amphf:er v At the same. tlme U303 connects the _non-= inverting - mput at pm 3 to gmund._

goes HI, its output goes LO, D307 and’ 308 are reversed biased. Pin 2 of USO4

is pulled negatively by the selected timing resistor R371 which s taken via -

5403D to the negative voltage on Q407 emitter or on RV407. time base vernier control
Immediately : the inverting -input of U304 moves negahvely an ampllfled positive output

- appears at the output on pin 6. This signal is connected dlrecrly to the selected time

base timing capacitors C371 and apphes a positive charging: voltuge to it in opposition
to the negative charge. applied: through- the resistor R371. . As U304 has a very high
gain it upphes a very. large” amount of negative feedback to the charging capacitor

' resulhng in a ver)/ Ilnear sweep waveform ot the outpui on Pin 6.

-The oufput of U304 1s. fed o tbree cu’cu:ts. To R336 for X=Y operctlon fo rhe

horizontal cmphf:er Q311to 316 via- S403E, R339 RV303 -and to R337." The latter with
R338 forms a divider between the. output cznd -15V. At the start of the trace, D309 is -
reversed biased but as the sawtooth rises from OV the junction at D309 anode also rises
until “the output is approximately +9V then D309 conducts. into’ Q310 base tuming it on,

As Q310 conducts its collector- falls until U302E inverter input is pulled below its -
thresheld level .causing its output on 6 to rise and via the hold~off ‘capacitor C3F6

and C317 or 318 if seiecfed pulls the base of Q310 further posmve

The cumulative action Icfch'es Q310 on and in turmn D306 conducts pulling U302F

- Input LO, its output at 8 goes Hl ‘and D307 via R332 conducts. Pin 2 of U304 is

pulled positive to pin 3 causing the oufput on pin 6 to fall rapidly discharging the

timing capacitor C37T via current supplied by U302F through R332 and D307. As the .
output of U304 swings towards 0 volts, D308 will conduct pulfmg the voltage across-

R332 down until the cathode of D307 is ot O volts where the circuit will wait in a |
quiescent condition, When U302E output is Hi durmg retrace diode. D301 conducts pulling

U302A high, Pin 2 and -3 fall so 4 goes HI and in turn pulls U302C input Hi via D302
so resetting both Schmitt frlggers :

. . F pree. NN
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CIRCUIT DESCRIPTEON:

: TIME BASE GENERATOR (contmued)

The hold=-off copacltors prevent Q310 from resettmg untll the retrace cycle is complete.

‘When C328 (and C317 or 318) have discharged' through R329-into: the base of Q310

" no- other source ‘of base'.current is. available so- Q310 stops conducting its collector-

is. puiled positive by R330, ‘D306 dasconnects and U302E input goes HI, its output o
falls to LO- and Q3]0 is-cut- off. o _ _ , ,

When D306 dlsconnects, U302F mput can be pulled posmvely by Q308 i it is
conductifig or by pins. 11 and 12 of U302C and D going Hi when a trigger signal is
received, When pin. 9 is polled HI pin 8 goes 'LO, 0307 is reversed brosed and the

next’ sweep ramp voltage commences.

8. 13 SINGLE SWEEP OPERATION

'A second transwtor Q309 is. connected with its emltter ond collector in porollel wuth
. Q310. Input signals 1o Q309. base can therefore also be used to- control the time
‘base ‘start and finish, Q309 with U302E oiso control the AUTO STORE ‘and, AUTO

_ ERASE sequences

When 53016 s engoged in the SS poslhon the output at pin 6 of U302E is dlrectly
coupled fo Q309 base’ via R327.  Assuming Pin 6 is LO and Q309 and 310 are cut -
off, the fime base circuit will complete one’ sweep until D309 conducfs, turns Q310

on pullmg U302E mput LO. The output at 6 goes HI pullmg Q309 hard intoconduction
via base resistor R327.° It in. turn holds pin 5'LO- and the circuit remains in- thls ' '
condition, . The time bose returns to_ its quiescent. condition, the trlgger circuit is. reset '
by D301 pulling. pin 1 of U302A HI- holding it ‘there so no further trigger: pulses con

_ be ‘generated. The Ready LED D305 is turned off as both pm 6 of U30ZE ond prn 8 of

U302F o whlch it is connected via R326 are LO

The crrcmt is reset to normol by closmg S303 which opphes the negotwe chcrge on
C311 fo Q309 base. Q309 cuts off, its. collector rises, Q302E output goes:LO-

- removing the blos from Q309 bose D306 -discannects, D305 lights as pin 6'.is hlgh

8.4

_but 8 remains LO and the circuit is ready for another sweep. on arrival of a trigger -

pulse 1o pull pin 9 of U302F Hi. The cnrcunt w:ll continue to prowde single: sweep:

operation . untal S301G is releosed

X~Y OPERATION is enobled when pms 5 ond 12 of U303 are token to +6 by S40]C

-and pins 4 and 13 are . pulled to -6V via R304 and the divider R333 and R334 between

- ground and =15V, Pin 2 of U304 is then connected to_the- junction of R335, R336

8.15

845

and -RV302,". This network sets the gam of U304 o opproxnmotely x5 and. centers the '

output at pin-é to approximately +6V., ' The inverting input at pin 2 is taken fo the

connection from.channel 2 'X' output. Q310 base is switched to ground by $401C to
stop the time base from working by - preventmg it from resettlng Pin 8 of U302F
therefore remains hlgh cmd the- unb!onklng is turned on, - :

The ‘X‘ s:gnol to pin 3 is omphfled mverted and fed to the horlzontol amphfaer

- via S403C ond RV303 in the same monner as the time bose,, :

DELAYED 'B' TIME BASE (#1404)

This c;rcuut is SImllor to the main 'A' time bo5e but sumpler It is goted on by
comparator U403 wheh the main ‘A time bose romp coincides with the potentral on the

Delay Multrplier control RV404,

8-7




CIRCUIT DESCR[PTION

, DELAYED 'B' T!ME BASE

-_Swnch S403 selecrs rhe operahng mode of fhe delcyed B hme base.

In rhe posmon “shown, A hme base is 0pemhve B time base - s’ dlsc0nnect.ed by

S403A, S403C selects the A time base sweep for the horlzontcxl c:mphfler. S403E

selects the A time base unblanking waveform vid RA36 ‘and connects it to the CRT -

intensity. modulation amplifier. ~ S403F applies =15V to R423 to bias'. the

‘_'c0mparufor voltcge mpur ro Q405 ouf oF opemfmg range rendermg it m-operchve.

-The time: bose Vermer control RV407 is chcnged over by S403D

The Vernier con’rrol is always: connecfed to B hme base hmmg res:sfors R373 A-J

A time base timing resistors R371A-1 are connected to- the R407 wiper in the A only
position shown. ~When the switch is furned cIockwnse to all other positions, S403D:
connects R371. A-J resistors. fo the emitter. of Q407 so that-A hme base. cei:brohon |s

. unaffected by the pos;t:on of fhe Vermer Contro!

' -One other circuit checfed by S403is the B tr:gger umpllﬁer Q402 cmd 403 whose
* commoen’ emitter . resistors. RV402 and.R405. are refurned to_the negative rail when

816 B

section’ S403F is fully clockwnse in fhe B tngger delayed by A posmon. ;

B TIME BASE TRIGGER CIRCUIT

 S401A selects enther rhe mtemal or extemol tr:gger source. lnternal sngnels are’

taken from U152 gated amplifler v:a R]80 c:nd C159 whllst external slgnals ‘are taken

'from Q30] source fol[ower.

Q401 emitter Follower. drives’ Q402 and 403 baianced amphfler via S40]B + selecfor

‘switch. RV402 sets the trigger sensmvnry - The collectors of Q402 and 403 are taken

_ ,d:rect!y to U40]A B C and D hex inverters conneci'ed as’ duc:l schmm triggers

" The cnrcmr Operates as follows. Assummg R405 is connecfed to. -15\1 via 5403F switch,

~ pins l and 13 oF U401 .are boi'h HI and D401 is-reverse blased

A negative going 5|gnal recewed at Q401 bose ‘will via 54013 tuke Q403 base
negative; its emitter will attempt . fo- follow but as it is directly connected to Q402
emitter it will be prevented from ch!lmgso Q403 is cuf off and- ‘Q402 takes all the -
‘emitter current through 'RV402 cmd 405, This will’ cause the collector current’ in Q402

to produce ‘q voltage drop across R403 ccausmg ‘the input gate at pin 1°to drop below its

hysterisis point.- The output at 2 and 3 will become HI- and therefore 4 will. go LO.
As R403 is connected to pin 4 it will Icfch pin 1 LO by ‘removing the ‘source of
voltage to pull 1 HI. D402 will now be reversed bicsed Iecvmg Q403 free to control

© the second schmitt trlgger U40 and 40!0

When the mput srgnal to Q401 base reveises "phase "and swings posmvely Q403 base.

~ and emitter will follow until Q403 takes the current through RV402 and R405 away

from Q402. As Q403 conducts a volmge drop ‘is developed in R404 until pin 13 falls
below the hysterisis level then pins 11 and 12 go .HI and .10 goes LQ, latching the
circuit in that state, The two- schmitt friggers will remain latched untll D401

conducts to pull pin-1 HI which in turn causes 2 and 3 to go LO, 4 to'go HI and
via D402 pulls 13 HI. In turn 11 and 12 go LO and 10 HI

8-8 : : I 845
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CIRCUIT DESCRIPTION-

Ovutput from the iatchmg trlgger c:rcun' is taken from Pm 12 and drives another section of
_the same 1C gate U40TE via two resisfors R411 and 418, The resistors are used to inject -
the slgnal from the comporator via S403A and from D404 to termmafe the sweep.. :

8 17 GATING C!RCUITS

S403A wafer of the Honzontal Dlsplay selects the mode. of tr:ggermg the B. fime base. As
shown, 5403 is swui‘ched to A time base. , -

The next position of 5403 (A mtenslfled) connects the output at’ pln 9 of U403 c0mparqi'or
to the |unct|on of R411 and 418.. R425 is released from the =15V rail, aliowing Q405 B
- gate to rise. to the voltage on .Rv404 Delay Multlpller poieni'lometer _

. When the A time base sweep voliage via. R427 ‘and R428 divider fed 1o Q404
 gate rises to the potenhal on- Q405 gote, U403 - comparator input - to pin 4 WIII rise above
. 3 switching the outputs on 9 dnd 11, ~ The output. on 11 will have no. effect but the
change - from LO to Hlion 9 will - vio R418 cause U4OIE input to rise, its output .will - go
to LO to initiate the B time bqse D405 is dlsconnected permlthng U402 Mlller circuit.

to sweep

8 18 TIME BASE GENERATOR

The. voltoge at R433 and 434 junction contro!s the end of fhe sweep when it.rises to +1 -
‘and biases Q4056 into. conduction. This pulls input 5 of U401F LO ifs oufput rises-and -
pulls the base of Q404 pOSItwe via R420 ‘and ldtches the bi-stable circuit. D404 conducts
and pills input. 9 LO, a HI appears -on -8 which via R424 pulls D405 into conduction,”
_ The inverting input of U402 is pulled: posmvely so_its output.at 6 falls rapidly, -until

. D406 conducts, During the retum. trace the: hmmg capacitors are selected by 53718 are
'dlscharged by the current Flowmg in D405 R424 ‘and’ the current supplled by U402

' When the oufpui of U402 Fa[ls to opproxlmqtely +IV D406 conducts and current flows |
~ 'through R424 into U402 output and .will continue to flow until D405 is: puiled down unhl
' ts cafhode qnd pm 2.of U402 is oF W Then a stoble qUIescent state is reoched

- -The output oF U40]E is also connected fo the unblankmg circuits vig’ R432 cmd D4l2
diode to S403E, S403F applies ~15V through R435 to pre-b;qsthe 'B' unblcmkmg weveform :
negatwe[y wuth respecf to. 'A' unblcmkmg level ' ,

The “resultant - unb!ank:ng pulse fed out- to the Z modulahon omphflers causes an increass m.

trace ‘infensity during the: penod of 'rhe ‘B time base, producmg a dlsplay wnth an’-
mtens:f:ed secnon B : : : : o L

.ln the A mtensnfled pos;tlon of S403 oniy {rhe A hme base sweep waveform is selected by
- 5403C and D408 ‘The bi-stable fatch U401F and Q406 is reset at the start of the next
A sweep by a negohve pulse. from U302E via R426 and C410 to, Q406 base. _ |

8 19 The third pos:hon of 5403 selecfs M!XED dtsplay S403F dlsconnects B mtensnfled :
unblariking but sweep signals from both A and'B time bases are connected to the horlzontal :

~ amplifier by S403C via diodes D409 qnd D410

The gcmng cireuit is adenflccl fo fhe mtensnfled condmon in that the B hme base is |nmated
when comparator ‘U403 switches pin 9 Hi and U401E output goes LO, : Once B time base is
initiated the sweep waveform at pm ) of U402 will appear on D410 c:node and take it

posnhve

845 | e 8 -9




- CIRCUIT DESCRIP‘TION» o - | [

D402 is already conduchng as A time bqse outpuf sweeps positively towcrds +V. Af - [

" a point in time determined by the setting of the De!ay Mulnpller and the B time.

" base range setting: the signal on D410 will rise positively to D409 cutting off the sweep

: At the end of fhe B sweep the output of Q406 is fed to U40]E via D404 to end the
- sweep ‘and ‘then the positive . going output of U401F is fed via D403, S403F

8.20
" by the switches is that only" B sweep only is selected by S403C..and B. unblanking only
by S403E.. Therefore no display will ‘be present on the CRT unhl B time bclse starts -

8.21 .

10 LO to. latch the frlgger until it is reset by U4OB cmd D401 durmg the next sweep.

8-10

‘the maximum deloy and there is little dlfference between A and B sweep speeds, A.
- time base may finish f:rst in’ whlch case U302E gates- Q40é via C410 qnd R426 to end -
: both time bases. : : . :

"B sweep. S$403F connects R405 d:recffy to =15V thus’ brmgmg the tngger cireuit

frOm A t;me base cmd feedmg B tlme bqse l'hrough to- the oufput cmphfler msfead [

The resultant d|5ploy is thqf the siower A time bqse “appears’ on the left hcmd slde of
the dlsplay Followed by fhe hlgher speed B’ time. bcse. See sketch below--]

300 r——— _ .....___.....___. —— e _p__........ L ‘
‘B TRACE. . <7
, * _INITIATED BY o I
o " MULTIPLIER
g - . SETTING. l
E o5 ] SPRE
X B
START OF B ™8 ) oeLay | Tlﬁ% a%ss |
ATB . STARTS - |3 ~ ’
| TR e ] |BLANKED

TAKES OVER . out- I+
FROM A - '

and R442 to. bldnk out the remamder of the: A'sweep. . If the Delay MUHIpI!el’:.IS sef. near

The, fourfh step of 5403 is B hme base deluyed by A The on!y dlfference introduced

when B unblonkmg the CRT. dlsplctys B sweep only. -

The chl pns:hon of 3403 is B frlgger de!ayed by A Two ‘changes to fhe sw:tchmg
occur, U401E is not pulled. into’ conduction by U403, initead diode D401 releases
U401A and atlows the trig gger signal generated by the 'B' trigger circuit U401 .to: pull

U401E input HI via R411 and 418. This causes U401E output to- go LO and start the

MO cperation,

[nmahon of B time base by a tr:gger mpuf can only take place when U403 clomp :
voltage: via D401 is removed. - This only occuis when U403 comparator output on 11
goes to its LO state. As the ‘input to Q40T will' normally be in a LO state: U401

A and B W||I latch into a.LO when D401 disconnects thus. releasmg D402 Ieuvnng U401
C and D latch ready to switch on- recelvmg the next positive trigger signal. - Then the
input to Q403 goes positive causmg 'pin 13 to go LO, 11 and 12 will go HI and .

845
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HOR!ZONTAL- AMP-LIFIER (* 1 403‘)

8. 22 QSH 312, 313 and 3]4 are @ bolonced series = shunt feed chk stoge wtth Q315 |
ond Q316 emitter Follower outputs. . - .

Input s:gnals selecfed by S403C arg fed io Q3 11 base via R339 and RV303 trace

length cofitrol. Horizontal posmon voltage. is applied to Q312 base via R357 and 354
divider from RV305 control. The outputs from Q311 and 312 collectors developed- .
across_R347 -and 348 are directly, coupled to' Q313 and 314 basés. - The collector ~ -
foad of Q313 is R343 and 344 with high frequency bootstrappmg copomtOr C324

R355 is. the load for Q3l4 . - o

When Q3]3 is conducfmg drode D311 is forward blosed so the deflechon plute is
directly. connected to the collector. However when ‘it is being cut off and its

. collector ‘is- pulled posmvely by the load, the D311 tends to cut off ledving the emitfer
follower Q315 to supply the deflection voltage It is-pulled vp by. the collector
load R343. and 344 which is connected to Q315 base, Q315 also supphes the shunt
feedback signal via R342.° " Both sides of the amplifier act in a similar monrier. Feed-

" back to the input stage is oppl ied via R342 and- R353 to Q311 and 312 ‘emitters.

" The "amount of feedback. is- set by the common emitter resistor' R346 in the xI mag. .
condifion and by R34 shunted by RV304 when 5304 is closed at x5 mag. . Ampilfter -
balance  is set by RV306 for zero- froce movement when chongmg From x1 to x5

mogmf:caﬂon .

' STORAGE (# 405)

8. 23 The electrode in, i'he CRT that controls whether dlsploys will be- stored or |ust vnewecl
and ‘not stored in the ch‘kmg Electiodé, The main function. of the circuits on drg.
1405. are to control ’rhe volfages apphed to l‘l’lIS elecrrode in_the various operohng '

"':‘mOdes.

“In fhe non-stored COI"IClIl'IOI'I swﬂch S491F connects ’rhe backmg electrode o —60\/
This voltage ‘is taken from a divider across the CRT negative EHT supply which mcludes, '
the focus control, R474, 473 and 472 and rerums to a near ground porenhal of ‘

Q453 em:i"rer vm D452, .
8.2 WRITE

. When’ the Write button’ S40F is engoged the Bcckmg Electrode is conneoted fo- the
end of R472. which is held between =5 and <12V depending on the adjustment of -
RV453 Background control. When RV453 ‘is shorted: out (fully counter, <lock) the
-backing electrode voll'age is set by RV452 when Fost Wrmng is selected by 5401

and by RV457 when Slow is engaged

—-Q45] is. an -eritter follower wnrh R453 ond 454 emmer |oods, Q452 emifter follower
connected to. the junction of R453. and 454 follows the voltage applied to Q451 base
by $401G but +10V (approximately) posmve to it.- 1.C. U451 operating’ voltage is
supphed by the two emitter followers -and is flochng with respect to ground, " Pin 8
“is the floating 'ground'. connection. and pin 5 output is hormally. ot Pin 8 voltage |

~ when' $451 is open-(Variable Persistence Control. fully counter clockwise). As the
base of Q453 emitter follower :is ‘connected o pin 5, its emitter’ via D452 will hold
the bockmg electrode :at approx. 1.4V below Q451 base. Other CRT électrodes’
‘which are affected during store ‘conditions are the Flood Gun Focusing electrodes

" FG2 and FG3and the Flood Gun Collecfor “The voltage on these .three electrodes -

which control the even spread of flood gun electrons over the screen area are
selected by S401G Fast=Slow switch.” In the Fast position the Collector - is taken to

845 +135 and FG2 to +25 whilst FG2 i is preset by RV455 o - g - 1
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STORAGE. (#1405)

-~ WRITE

o The hlgh collecfor voll'cge permlfs the qutest writing speed but beccuse of the

higher current passmg to the storcage mesh the dlsplay will elso fqde posrhve more

. rapxdly

‘When' Slow is engaged the Collector s dropped to +15 FGZ o 46, whslst FG3. is-
" adjusted by RV456. Writing speed is now decreased but viewing nme is Iengthened

clthough at. reduced- brlghtness.

. 8.25 'VlEW

' When fhe Store buﬂon S40]E is engaged the CRT ‘writing gun is biased off by R48]

" by pulling R481 to +15V If the Write bution is released when the View button is

8.2

engaged ‘the backing electrode will .be switched back to =60V by S401F. ~ The sfored

trace will be retdined but rot visible unfil the Store button is ogam engeged

Thrs is the extend store ‘mode.’

' ERASE

The stored display is erased by toklng the Bccklng Electrode 200V posmve to ground
for 200mSec then reducmg the ‘voltage to ground (+15 wrt to flood gun. cafhode)

- for- 600mSec then returning it to its seleci'ed operating voltage. The timing sequence

is set by the dual mono-stable L.€. 452. When S401D is pressed pin 2 of U452 is putled |

‘from =15 jo which S401D held ‘it to the 0 volts an pin 4 via R467. This initiates -

the 800mSec. mono=stable time set by R465 and C458 causing pin 13 to rise pulling
pin 10 with it, thus initiating " the second 200mSec mono timed by R466.-and.C459.
When' the 800m5ec time actuates, pin 4 is- pulled neguhve fo-bias pin 2 off again,

' The time constant. of R467 and C455. prevents contact bounce or how long the bution -

is held in from affecting the timing sequence

~ Pin 12 is the output for the 200mSec hmer, ‘it goes from zero to. ~15V: and in.doing

so, pulls Q458 hard ‘into conduchcn via R468 base resistor. The collector of Q458
is.connected to a =200V point on a divider across the. CRT EHT Supply. In parallel
with R472 dnd 473 is C460.. When Q458 conducts its collector rises rap:dly fowards

' ground C460 communicates fhls 200V rise to the backing electrode via S401F.

D452 is reversed -biased and cuts off the’ backing voltage set by Q453 The +200V .

pulse will only dlschorge about- 5% through R472 and 3 before the 200mSec pulse to -

Q458 terminates and cuts the transistor ‘off. Current from the EHT supply -via R474 -

8.7

;- pulls the colfector and- ‘backing. elecfrode (via C460) rapidly negafive until -

| dsode D455 whith is-also' connectedto pin 10 of U452 is brought into conduction,
‘It halts the fall in voltage and clamps. the backlng electrode at ~0.7Vuntil the BOOmSec -
" time period ends when pin 10 will drop.to -15 allowing the ‘backing electrode to fall '

below ground. until D452 again conducts and clamps the dectrode at 1. 4V below -

Q453 emitter voltage. Diodes D453, 454 and 456 are for protection of U452 _and
Q458.. e - e : .

-VARIABLE PER'SlSTENCE- :

The sterage time of the CRT can be reduced to suit repehhve slow speed d:splays ‘
by faking ‘the backlng elecfrode posmve for short per:ods to partially erase the trace.

Duel monostable U451 is gated at a TkHz rate by a pulse from the Callbrctor circuit
which is applied to pin 1, An output pulse at the same rate is taken from pin 4 fo
pin 10 to mmafe the varmble widthmono controlled by C453 and RV454 and R458.

845 - | o - 8 - 13.
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STORAGE
: VARIABLE PERSISTENCE

When the Vcrlable Persnstence contrbl RV454 is turned clockwise 5451 closes

' supplymg voltage to R451 enablmg the buffer mono to pulse the second’ mono via
~ pin 10. The puise width can” be varied from 200nSec to 200uSeé approx. ’ glvmg

a varlable pers:stence hme of 1 minute to O, 25ec approxlmarely. :

The oufput of. U45] is taken via pin 5 to Q453 emifter fo! lower Whlch supphes the .
necessary current 1o pulse- the capdcitive - Ioad of the bucklng electrode with ]kHz

IW pulses.

- 8.28 AUTO STORE

' The achons of pullmg out the Background confrol knob to close 5452 and engagmg i-he

single sweep buiton S301G switches the CRT to an erase condmon. This in tuen™”
via C456 resets the time base in readiness for a smgle sweep, ' by leaving the

- CRT in the erase condition unfil the time, base is’ triggered ensures that background -

illumingtion will be minimum and wifl therefore provnde the longest v1ewmg hme

' uFter wrmng

When swurch 5452 (on rear: of Rv452 Bcckground confrol) is cIosed Q454 is broughf
info operation, * Its emitter is returned via R356. 1o the. output of U302F main time
base gate. Q454bc:se connects via R460 to the output of U302E. gate which s also ‘

- joined by 5452 to S301G Norm = Single sweep .switch. S301G being engcged will
‘also gennect pin 6 of U302E to the: mput of Q459 via R457 S _

In operat:on the CRT is flrsf erased by closing S401D the erdse sequenee prev:ocsly--
outlined folows but in addition as the output ot pin IO of U452-erase mona is also.

connected via C456 ‘and R483'to Q309 base the single sweep ¢ircuit will be a
' 'aui'Omahcqliy reset as - pln 10 folls to -]5V at- the end of the- erase- pulse '

This ensures, that pm 8 of U302F is Hi and pin. & of U302E is LO Q454 will rherefore
be held in conduction and will hold the Backing Elecirode pos:hve via D451 and

452 slightly aboveé ground ahd in an erase cond:hon, Q453 will be reverse blased

as its emlﬂ'er is pulled posmve to.its base.

 ‘When a trigger. sngnc:l initiates the time: buse, pm 8 of USOZF w1|| fall 1o 0. 2\/

Q454 will be cut off “and the Backing electrode’ will be pulled down. by the negative -

" EHT .supply -divider until the emitter of Q453 ‘falls #0-0.7V" below its base and it

agdin conducts, The BE is. held in ‘the Write condition whilst the CRT is bemg

 written by the dlsploy thct triggered the time bose. .

When fhe sweep termmaies in fhe normul way by QS]O conducfmg pulllng pms 5

and -9 of U302 E & F, LO so causing pins 6 and 8 fo go HI, Q454 remains cut off
. as its base - is ‘now positive to.its emitter. However pin & is connected by ‘5452 and’
half of 5301G to R475 and as it ‘is Ht, ‘Q459 s pulled into conduction, It in

turn pulls Q440 hard 6n, and thé rise in’ volfage on its collector being connected
~directly to Q461 emltfer followers puils it positive also. Q461 conducts on the

positive signal and supplies current to two circuits. - Via R479 it Tights D457 LED

- fo indicate a stored signal and via D458, S401E and R481 to the CRT blcnk:ng circuit

to turn off the CRT writing gun fo ‘prevent._any orher s:gncis from affecting the display.
Pressing the Erase button is all that is necessary o reset the circuits back to the initial
condition,  When the erase mono U452 operqtes, it resets the trigger circuit at

the end of the erase cycle via C456. This in turn cuts off Q459, Q440 and Q461
which removes the. blas apphed to the CRT grid via- R481 and turns off D457 store light.
845 , _ 8 - 15




STORAGE
8.29 AUTO VIEW:

Th:s is .endbled by pulimg ouf the’ BackgroUnd control but. Iecwmg the single sweep
“button out in its normal condition and engagmg the write button. When 5452 closes
R327 is connected to pm 6 of U302E via $301G: mokmg U302E ond Q309 a bl-stqble

 gircuit.

The eycle is mihated by pressmg the Erase switch which compietes an erase cycle
- previously described. and also resets U302E and. G309 bn-sfcble via- C456 and R483 in
readmess For the . next sweep. :

Assuming .a signal is received and rhe rrlgger circuit !ctches Pin 9 of U302F will be
pulled HI pin 8 goes LO and @ sweep commences,. Af the end ‘of the sweep D309 °
conducts to supply base current to Q310, it conducts, pulls pin 5.of U302E LO,
pin & goes HI and via 5452, 5$301G-and R327.. Q3072 is also pulled into conduchon

~pulling pin' 5-down and . latching: the bistable circuit in the.lock out. condition, -
When pin 6 goes HI it also applies- this rise. to R319 via one half of-$301G and’ C310

- charges positively. €310 is connected- to.R471 .in the emitter of Q457 and- ofter-

. approximately 4 seconds the emitter is pulled posmve with respect to its base Q457
will' conduct and initiate the erase cycle by pulling pin 2 positively.. At the end .

" of the erase perlod Q309 cnd U302E are unlotched by the pulse through C456

The next frigger pulse mthates fhe sweep. cmd the cyc!e repeats ifSeif Durmg the'
sweep period the positive voltage on-' Q309 .& 310 collecfors -is connected via :
SK301 to the base of Q455 emitter follower. This.pulls Q456 ‘hard inte conduction

~ making it d|5charge €310 in readmess for the next’ wewmg period on complehon of the .
sweep. . : : = :

CRT g#moa) e

8 30 " The CRT consms of two separote gun sfrucrures One is the wrmng gun w:th normal
- T X oandY deflechon plates, the other isa flood gun used to_provide an. even spread
" of. eiectrons over the dnspiay qreq to write the stored pafrern on the buckmg elecfrode

The wrrhng gun cuthode is held at. —-1450V cmd the PDA at +6KV The focus confrol
RV505 is part of a-divider chain from the -1450V tail consisting of R535 RV505

- R474, R473 and R472 which retuins fo the backing electrode. potential at approx. ,

“ground potential. Ashgmahsm control RV506 is placed between ground and-+70 - whllst
the geometry control is between +15 and 484. PDA supgly.is a 4 stage multiplier

- (one section is on the converter board drg. #1407). 1t suppl:es +6KV- to the CRT from
the 3KV p-p squcre wave oufput of trcnsformer 1552, :

Beam chgnment coil LSOi hos one end at +4V and the -other taken to RV508 control
betwesn +15V via R533 and ground. The two flood gun cathodes are at ~]15V.

To provide equal emission from each they are taken to each end of RV507. boldncmg
_control. Its centre wiper is returned fo the =15V rail. The heaters are operofed
from the -18V rail and drOpped to -]2\/ by D509- zener in parcfiel with R534,

The focusmg eiec‘rrodes for i'he Flood gun are FGI .2 and 3. FG_] is connected to -15V,
FG2 via S401G - connects to either +25 (Fast) or +6 (Slow), FG3 via $401G connects:

. to RV455 (Fast) or RV456 (Slow) Presets to ophmlse the evenness of the flood gun
elections. The collecfor is also swﬁched by a section of S40]G from +135 (Fas‘r) or
+15 (slow)

The backing electrode is controlled as previously described in the storage section,
8 - 16 | : ' - - ' 845
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8. 31 The 4 modulot;on stoge consists of a hrgh voltage amplifier U501, QSOI and 502

" which modulates a. constant amplitude 22kHz square wave c:nd a demodulot:on cireuit

on. the CRT wrltmg -gun_control - grld

- U501 is @ flve transistor orroy, mterconnected on the P. C B. os a common bose lnput

stoge drlvmg via limmng drodes on emltter follower _

All mtensny modulation s;gnols are connected via resrstors fo the emltter mput of the

_common- base stage through pins 9, 11 and 13. The. s;gnols appear across R506 -
collector load then pass via'a drode to an_emitter follower and are. available across
the ‘emitter load.R513 and 514, Q501-and 502 ‘are connected ds a complementary

output stage .with a fixed qmescent current of 5mA set by emitter load R511 and

‘base "divider R510".and 508.- . Q502 is dlrectly coupled to the emitter follower output

via R513. The ompl ified srgnol that - appears at its collsctor s applied as negative
feedback. via R535. fo the input of the emitter fo|IOWer in U501 to stcnblllse the gain.

" The fast leading edge ‘of the .intensity modulation blankmg waveforms is capdcitively .
,coupled into Q501 via C501. “When a negative outpuf appears at pin. 3.Q502 drive

is reduced and ifs collector rises, . Srmultaneously the 5|gnul to Q501 base furns it -

on causing its collector o rise rapidly pulllng up Q502, te produce a fast rising

waveform. The opposite occurs with fast positive going sugnols at pin 3. Q502 turns

~ hard on, Q50] is turned oft' ond o fost folllng wavefront appears ot the collector

, |unctr0n

‘The lngh speed port of the modulotlon 5|gnc|l is coupled through C516 to the CRT grld
'The slow speed and -DC component is ~applied by a moduloted slgnal

. On the converfer plug-m boord the :1:85V 22kHz squore wove is token through R560 {0
 the anode of D557 Its-cathode i$ connected. to the slide.of preset control RV553 wh:ch;'
* with R561 in series is across.the 470V’ DC rail. Al signal " excusions positive to the -

voltage on RV553 conduct through D557 and are <f rpped to thot value,

-‘9507 is olso connected-to D557 anode and it clomps any sugnql excusion that is .

~ negative to the voltoge at the collectors of Q501 and 502. Theremaining signal has.

832

8.33

845

a peok to. peak ompl itude ‘equal -to .the DC" component of the fequired CRT grid signal..

115 connected via C517 coupling capacitor, DC restored by D508 with. respect -to -

the CRT cathode then via D506 to the CRT grid where it is combined with the h:gh

frequency ¢omponent of ‘the signal to reconstrtufe the mput woveform plus a. flxed

DC bros set by RV553

POWER SUPPLIES

‘The BWD 845 Power Supply System is de5|gned to provrde 0perot|on From elther AC,

DC or rechorgeoble bottery sources,

AC SUPPLIES:

AC: mput passes vlo filter C55l ‘and 552 to the _power switch 5551 on the redr of the

‘graticule. |llum:not|on control and ‘then 'via §552 117 - 235V range switch on the rear

panel to the primary of T551 power transformer. - One secondary” winding- supplnes

“bridge rectifier D551 and ‘another supphes the grotrcule lights ond the Mom T|me ‘

Base llne trigger voltqge via RSSl

When 5553 is sw”ched to USE the nommol rectified voltoge across C554 filter capacitor
is 24V, N 8- 17




_ 8 34 bC. SUPPLIES

8.35

The secondary” rechfled supply is not directly gmunded bthe chqssw, instead it is.
floating and connected to the chassis by C553. and R552. This permits DC supplnes of
either polqufy to ground or even floating suppl:es to power the oscilloscope. DC
mput is via D553 cmd F552 Buﬂery mpui is via D552 and F552 ’

REGU LATOR

The highest volfcge from AC DC or bafte:y source will power the oscrllosc0pe as
‘the lower voltage sources dlodes will ‘be reverse biased and non-conduchng The -
supply is regulated by U551 three’ terminal regulator -1ts output voltage is set by the

| voltage developed across-R555. . This is control led by divider RV551, R556 and

RV552 with Q551 in porollel W’th $553 in. the USE p05|t|on, the output of U551 s
connected fo the. converter transformer centre fap at pin 5. It.is also connected to
R557<which supplies approxumately 3mA of base ‘current to Q551 pullmg it hard into-
scﬁurc:hon 50 effecflveiy shomng out RV552 and connectmg R556 to rhe OV rail .

The regulator ovtpuf volfuge is set by RV551 to produce the correct- voltcge on- the

: +70V rcul (Approx +l7 6V output from ‘the . regulator) . o e

if 5553 is sw;rched fo CHARGE 5553 dlsconnects the gonverfer c:rcun From the

o regulator and connecrs |t 1o the tve pm of the bqttery sockef

When the’ converter is d;sconnecfed bcse current to Q55] vm R557 is also remcwed so

Q551 beconies a virfual open circuit and RV552 is brought ‘into CII‘CUIf RV552 is set

" for 28V at the regulofor output and fhns together with the current and thermal over- =

18:36

load Fearures of fhe {_M3]7T ] C v sei' the bcﬂery chcxrgmg current cmd volruge ||m|ts

DC fo DC CONVERTER

All suppf ies to- oper ate fhe osculloscope are obtdined from fhe secondary of the
converter ‘transformer T552. As the input is highly stabilised the- output voltages are
similarly stabilised and” due to the ‘low impedance of the transformer, also. well
regulated against load chcmges.__ However ‘to reduce the. output impedance of the

+ and -15V rails und the -ve EHT,. cddltlonal regulutors are- mcorporated in fhese ralls s

The £l5V regulators are supphed from full wave rectified +18V rculs D558 .and 559 .

with C:}é] filter capacitor supplies +18Y whilst D560 and 561 with C562 supplies -18\/.,'

© 470V rail is also full wave rectified by D555 and 556 with C558 filter but only half

wave rectifying by D554 and C559 is employed for the !ower current +85V rail. The
5.2V CRT heater suppfy is not rectified and filtered. :

One wmdmg SUpplleS the -ve EHT and the PDAsupply A stabiliser circuit compenscfes '

for silght var:ahons in the -ve EHT voltage wnfh chqnges of CRT beam current,

The supply is rechfned by D562 and- ﬁltered by C565 R565 and C518 (Drg. #1 406) A

* divider R564, R563 and.RV554 is placed across the =ve EHT. rail and the 470V rail.

The voltage at the junction of R543 and 564 is applied to the base of Q556 PNP
emitter Follower This controls. the bose current of Q555 regulator supplled by R565

The low volroge end of the EHT wmdmg is rcken through R562 to +85V buf by- pqssed
to ground for AC by C564.

8 - 18 - ' . | | 843
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DC to DC CONVERTER-

Q555 collector is connected to junction of the EHT wmdmg and R556 At !ow fevels
of CRT intensity. the voltage at Q555 collector is ad|usted by RV554 to approx:motely
+70V.. . (Whlte lead at top- of converter board) : .

h An ‘ihcrease in- beam current will result in a small drop in 'EHT. voltage, this results
ina slight positive ‘change at Q556 base and so reduces the. current it is drawing =
through ‘its emitter load R565. - More base current is. available for Q555,50 its

- collector current increases and produces @ Jarger voltage 'drop across R562. - This
" negative going- fall opphed to- the'grounid” end of the -EHT winding also” appears at the .
'rect:f:er diode D562 odds the - oddlhonal negative voltage to. the rectlfled voltage. '

Q555 collector will . ¢ontinue to fall until the EHT voltdge returns to its orlgmai vaiue
" and hence the voltage at R563 and 564 junction ot Q556 base, The' circuit_stabilises
at. thls point’ until a- change in beam current demands Further c0mpensat|0n ' :

) As the PDA 4- stage multlplrer is AC coupled mto the Flrst diode D563 the regulator .
circuit’ does not effect it. The final PDA vohage of +6KV is applied to the CRT. via
R532 to llm:t d15charge current to a safe vq!ue in case of an mterna! CRT flash over. :

4+ 15V, +6V ‘and +135v sapplles (Drg. #T406) The :h]8V ranls each have an addmonal '
stage of filtering. by R527, C508 (-18V) and R528, C509 (+18V) before feeding the -ISV
 regulator ‘U504 and +15V regulator U505 Output voltages. are set by RV502 and - '
- Rv503. respechvely : _

U502 flxed +6V regulator suppties that rail alded by addlhonal parallei current through
‘the vertlcal output stage and R210. (drg. #l 402) Co :

The CRT storage colmmator electrode requ:res +135V (+]50V wrt- the flood gun cothode) :
and this s obtamed by voltage doublmg the 70V AC rail by C513 D502 D50] and
filter C512 , ol

. 8.37 LOW VOLTAGE INDICATOR

- To provrde a visval mdlcator of uncahbrated operatron caused by Tow power input
voltages paiticularly batterles the power indicator is made to flash, “The circuit -
consists of U503. free running osclllator and Q503 clamp transistor. Q503 PNP
~ transistor has its base emitter junctions- connected across R523. which is-in series: with
 R524 between the +18 input to U505 regulator and the +15V output, If the voltage . -
- drops below correct operating level the +18V rail will fall but not the +15V .
initially. “R523 and 524 are selected to_just hold Q503 in ¢onduction under normal”
conditions and consequently it will draw collecto current. R536 forms the collector
foad and as it is a. hlgh value Q503 wrll saturate and pu“ pm 3 of U5OG to '
approxlmately +]6V :

U503 is connected as a free running osclllator Its output at pm 6 is Fed bock to the
“non-inverting input at pin 3.via R520, The signal ot pin- 3 is hmlted by R521 .and -
536 divider to hold it within the operating range of U503, If. pin- & goes high, pin
3 will dlso go Hl and C505 will be charged positively by current through R522,

C505 is connected to the inverting input 50 'when it passes the potential on pin 3 it
~causes the output at 6 to switch. to ‘its lowest state, reversing the cycle, The front
panel LED is connected in series with’ U503 output via R519 and R540 .,

8 - 19
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LOW v'oLTAGE INDICATOR

8.38

When fhe oui-put is swntchmg from” Hl to LO the |0mp flqshes uccordlngly but when
Q503 is conducting under normal condmons pin 3 is held HI and . therefore Pin 6
is Hl and the LED is permanently on, :

When the +]8V rail Fa!ls below lts correct 0perohng voltage U505 conhnues to supply
its correct output voltage until the voltage. across it drops from qpproxlmafely 3 to. 2

volts.  As soon as the voltage difference falls below 3V, Q502 is no longer held in -

conduction as its- collecfor current cufs off and R521 cnd 536 resume their normal -
use as dmders enc:blmg U503 to oPemfe as a free running osc:liofor

-CALIBRATOR: -(Drg.'ﬂ #1402) -

Qa7 and Q272 comprlse a free running emifter coupied mulhv:bratOr operaf:ng c:f

approx:mately 1kHz. - The output voltage across R274 [is limited in a positive- dlrecflon"

. (when Q272 cuts off) by the divider action of ‘D271, R274 and.RV271, the output

- cdlibration control; In d negative dtrectmn Q72 pulls the collector below ground,
.50 D271 cuts off and the output signal-swings between ground and uppmxnmafely '
+.8V. 1\ p-p outpur level is set by RV7O1,

.An odd:honal output af Q higher level is token From Q27! collecfor via C27] to fhe

s;‘artqble persistence mono stable U451 pin l to provude a ]kHz trlgger rate, . (Drg
1405). - _ ,

8 -20 - 845
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' ALIGNMENT AND -MAINTENANCE:

845

The followmg section. descrlbes the procedures used to -assess s the nature of faul’rs and
then to alagn the compiete msfrument to perform in accordanae wnh rhe speciﬁcahon
in Sechon 2. , :

: The entlre ali :gnmenf procedure may be carrled ot foilowmg each sfep in. order or any

separate ad|ustment can be made by Follawmg fhe sfeps outlmed in’ i'he approprlate
paragraph : : I : , _

Locahon of controls are shown in detolled sketches wnh each allgnment sfep. Addmonal' :
information pertaining to each circuit and its. “associated voltoges and waveforms is - |
included on the: CIrCUIi‘S at the énd of this handbook.

{ - WARNING:

The StOrage CRT ina BWD 845 st be; treared carefully. it must not be sub;ected to
high maghetic -fields nor must fhe CRT be: placed face. down either in or. out of the. .

~ instrument. . This is fo éliminate a ‘possibility. that Toose particles inside’ ‘the: enveI0pe
may fail- on the mesh and bec0me Iodged there and cause dark spots on a stored
dlsplay SR : - : S o
When ahgmng as w:th oPerahng, always Fun the CRT mfensr'ry at the lowest |evel o
reduce possnbrhfy of screen damage. . : .

3. ALIGNMENT PROCEDURES

When sethng preset controls always use @ non-mefallc screw. drlver and ensure the

. test equipment is accurately calibrated. The “test equrpmenf and other materlals are

" detailed for each step. . ‘Where a specrflc product is noted it is only as a gunde

: and ofher snmlior specrfloahon instruments may be. used S :
4, 'REMOVAL OF covens AND SHIELDS

-Ensure rhaf all :nput power ‘sources. aré remov:ed from the mstrumenr Th'e' too cover
" is removed by unscrewing the four screws in the top of the panel. - Slide the panel-

backwards to clear the rear panel ||p, then !:ft off, -

The botmm cover is removed by unscrewmg the four Feet and I|fhng off

I necessary rhe handle supporr ralls can be foken off by rem0vmg the screws at .
'each end “of the rails. - : o :

" Access to the rear Is obramed by undomg two screws ‘and ‘taking off the rear cover
_plate. Take core if standing the instrument on its rear panel feet when' the cover. is:
“removed., ‘The CRT neck extends out through' the rear’ and may be broken’ if tools: or f

parts are . under the mstrument when itis stood up

' Shlelds “around the converfer power supply are removed by undomg the appropnafe
~ screws in each,’ The top angle cover slldes out verhcally once the screws are removed,

Foliow the reverse procedure when replacmg shields on panels fakmg care that when '

~ the angle shield is replaced the wires | leading. to the CRT socket dre clear as the shle[d
- slides down into place. o
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COLOUR CODES

- To. ossrst in checkmg volroges ‘and iracmg Ieods, the followmg wire colours are

dopfecl =15V v10|et, ground blqck +6V red/whlre, +15: yeilow, +70 omnge/yellow |

84 red

_AC power |1ne mput Acfl\re;- brown 'l'r\-_let_r.ftrol'-}bloé; GrOLmd, green/yellow .

AC power lme ofter power switch.. Active l:_:rown/iwhlte.} _Neutrci_l:'blue/.wlilte_. :

In .rhe--rechfler/fllfer 'cwcu:t.. -Posmve' is red, negative-is blue,

FAULT FINDING

The followmg chort suggests sreps to be followed io Iocol ise’ a foult cousmg mstrument .
follure'-~ : T . S

o

No’n 'Opero"tin.g L

Check mpui suPply |

__Check 117 ~ 235V lnput ronge sw:tch

-Check fuses _ | ..

.- '7 Check USE/CHARGE swnoh is swﬂched o USE

Ponel :ndtcotor OFF Check _through 'regulotor ondr co'nverfer' csrcunts.

‘ Pcmel mdlcotor ON Audlble buzz:ng mdlcotes converl'er is overlooded

Check ail voltage ro:ls + 6 Red/Wh:te wlre, +15 Yellow —]5 Vlolef +70 oronge/

C yellow +84 red

10,

845

 Switch to Ch, 1 if shll foulty, .

If faults are locoted in converter _power supply boord, it may be unplugged and
slipped out of frame. for access to' its components. Short circuits to any output
of the. converter will cause circuit fo’ *shut- down .of emit an audible sound

* which indicates-a fault -zondition..  This featute. tOQether wnth the currenf and -

thermal overload: llmltmg of the regulators makes the BWD 845 p0wer supplles
extremely relroble under all condmons mcludmg overlood or short circuits,

_Press trace flnd ond' check verhcol and l"lOI'IZOl'Il’Cll posuhon.-‘

Check all ribbon coble plugs ore proPerly moted and cr:mp connected w:res are "

firmly in ploce.

T8 OK. NO VERTICAL S VERT!CAL OK .NO TIME BASE

A Moke sure Horz. Dlsploy swntch is
Check Ch. 2~ . o - in 'A" only position and LEVEL
- S o _knob is ‘pushed in for AUTO and

S§ buﬂ'on to OUT
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B. If one Ch. Fuultychec:k that input il Press X-Y button, Spot should
' FET s ond omphfler : ' be present and .Herizontal position’
: shou!d move spot. ' :

RN If faulty check _Hori:‘:oritol ‘Amp,

C | f'Check DC BAL od|ust as descrlbed in :_'iv,"' _I.f‘ okay, check :tih‘iéf_.bose.' B

' Poro. 5.2,

- D. | If boi'h fouity, check deloy Ime for v, Al time base okay No, ‘B, T, B. -

O/C. . . : check comparatar outputs when -_
' ' o T swifched to |‘N-TENS[-F|ED' 3

-Er,- 'Gheok'oﬁtpuf'dfi‘{/é" stages for bc:l_the._i vie If okoy, check B hme bose
S o T circuit,

F. If correcr through to deﬂechon plofes,r B
check CRT N S

: ALL FUNCTIONS NORMA[. BUT NO STORAGE

a. i Check red and wh:te wires from buﬂon oF CRT foceplafe are Firﬁjliyroonhe_cté_-c'i' :
-'toPCboord : : - S

b, l'Check flood gun heoter supply ond CRT heoter |tself for conhnuri'y (pms 10 and !l)

- c -Normol storage but noVariable Persnsrence

10.

1.

d. 'Sforoge and Vorlable persnsfence but.no Ercse 'C!_iec!'(:'ciix.'ouit‘__ poifﬁculcrfy U452

7 and Q458

. After’ Iocohng cmd correchng a Foult rhe secf:on should be reohgned accordlng to

the opproprlate porogropi't in the Foliowmg sechons

Before ahgnmg, set oII controls as for ﬁrsr time useln secﬂon 5 = 1 of this handbook
Keep “intensity as low as possible at- oil hmes ' : :

ALIGNMENT PROCEDURE
DC VOLTAGE RAI LS:

Test equrpmehf- Dlg:fol Volfmefer, leads, msuioted screw drwer Cir'c_:,uif :#"1'407__ond 1406.

a. Connect mefer befween chossls ond oronge/whlfe wire connector On verncol

' ompliﬂer outpuf board, . Turn mstrumenf ONand ensure ‘input volfoge is -
within the cofrect operotmg range, Ad|ust R55] at fop rear of verhco! piug-
in converter boord for +70V 10, W

b. 'Remove merer Ieod from +70V ond connecf to’ Yellow wire connector at boﬁom '

rear of vertical amplifier board, .
Adjust RV503 on board at boﬂom reor of mstrumem‘ for +|5V :l:50mV

c. RemOVe meter lead and reconnect to’ Vlolef wire connecfor olongsu:!e yellow wire,
_ Ad|us’r RV502 on board at bottom rear of instrument from =15V :':SOmV "

845 ' | o | - 9~5




Q23182

WHITE. WIRE
SET + 70V -
WITH RV554

RV552 : L23182
SET +28V FOR.

BATTERY CHARGE

RV508,
- TRACE
Rvs54, - - ROTATE

-

.__‘h.“.

"RV 553

INTENSITY.

ADJUST

1500 TEST -
LOAD

GRT

C_A]_'Il-iODE .

.

Us5f
REGULATOR
(INSIDE3

Teoers ae. om fag  sswm
WE -1 ga0rr
IR

Iy aC %A Dv

Lurens hwd Hih
CrEmL3%108
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d.  Remove, meter lead and connect to red/whlte wire connector olongslde wolet
wire, Check volroge is +6V £ .25V, No odlusrmenr is ovalloble ’

e. .Remove meter lead, . connect to. red W|re boHOm rear boord Check voitoge -I-84"
iIV no" adiusrment :

f. Remove' meter I’eqd o

12.

13.

i volroges ccnnot be sef or are lncorrecf where no adlustmenr is cvallable, '
check the circuits. ond clrcuﬁ- descnphons. , e :

' HIGH VOLTAGE (EHT) SUPPLY

Tes’r equrpment as for para 11 . plus a hlgh voltcge probe

Ca. Swnch msirumenf off. Connecf meter. lead to white wire connector at fop of.

.conyerter. vertical. p!ug in. board.  Switch on and set mtenslry of CRT very low,
adlust RV554 on the converter boord for +70V.  Switch off and remove Ieod

b.  Connect a high voltage probe to pin 9 of the CRT socket (blue wire).and -
ensure the meter ground wire is firmly- connected fo the osculloscope chossrs.,_
" Switch on, check voltoge is -1450 x25V, '

BATTERY CHARGING

a,” ; Test equnpment as for puro k| plus a 15Q 25W resnstor 'erth- instrument off,

move USE/CHARGE switch to CHARGE, Connect DVM between block rermmal
~ on rear panel and 4ve pin on 3 'pin baﬁery socket.. :
: ,Swﬂch mstrumenf on, Adlusf RV552 on converi'er plug-m board for +28V

b. ‘V Current hmmng moy be checked using: elther a dlscharged BWD BP/3 Bottery
: Pock and medsuring: the- current flownng in the- posmve Iead or with an externol_ 7
remsfor as descrlbed below L . -

c. "'.Connect Q- T5Q 20 Woﬂ' res:stor |n serles wnh an ommefer across the + and -

14,

845

- pins of the 3 pin boﬂ'ery plug.. Also ‘conrect a DVM across the same pms.
- . 'Switch on, the current ‘should.read 1.4 omps approxrmately ‘and the. voltage
should foll o +2]V. o : : :

Current - hmmng is built into the regulotor IC U551 cmd is not odlush:ble. Switch
off, remove lead and meters, . : . SR -

Set USE/CHARGE switch bock to USE

CRT GEOMETRY FOCUS AND INTENS[TY

Test eqmpmenf as. for para H and SOkHz osmliotor (BWD T4IA ?60A ete. ).
Set controls ‘as section .1, cenire trdce on CRT,. uhgn fo centre line “with
troce rotate present RV 508 if necessary. : : ‘

a,  Measure voltcrge af the vertlcal oufput stage connection to CRT' 5|de plns _
" Collector of output- transistors Q231 or 232 or pins or bases of peaking coils L231
" and 232 ‘are suitable points to connect tfo, Make sure the ‘meter lead does not
~cause the output stage to. oscillate or an incorrect reading will be obtained.

The mean voltage of the two output transistor- collectors should be adjusted to +43V
by RV20T on the rear of the main vertical ompllfler board. .

9 -7
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15.

R

C.e
' between strarghtness of verﬂccl and honzonfal edges of CRT dlsplcy. -

Connect generator to Ch. 1 input, set to 50kHz and c:d;'us't amplitude for
7. 8 div deflechon Ad;usr Focus ond Ashgmahsm for sharpesf trace. 8 2mSec/dw

Adlust RV504 on board af. bottom rear of msfrument for best compromise

Remove input signul then set A time base to 25ec/d|v Sei mtenslry knob
to .10 o'clock position. Adjust RV553 on . converter “printed circuit board For

 trace to just show under Iow -ambient light- condmons.

Return hme bate bock to 0. 5mSec/d|v dnd fit ail shieldsuround ‘converter
supply and the ‘rear -cover, : = -

VERTICAL AMPLiFIERS

CH. |

' -‘Test eqmpmenf Volrage cal:brcfor (5mV i'o IOUV 1kHz square que) IMHz

square ‘wave generator with <3nSec rise ‘time (Bradley 192 ‘test set). 50kHz
to 50MHz constant’ omplliude oscn[lafor (Tek 191), _osmlloscoPe (BWD 530A

540)

, Set co_ntrolspsfi_n's'ecﬁo.n 5=, Set.trace‘ on CRT cebtre line. Turn
- Ch.1Vernijer control counter-clockwise. Recentre trace with position confrol.

Return Vernier. to Cal. position, recentre with DC BAL preset ‘on front panel..
-Repeat until no mcwement oceurs W|fh rotahon of vermer confrol ' :

Repeaf obove p'rocedure for 'Ch' 2
‘With trace cenfered, se!ecr Ch 2 Tngger Ccnnect meter ccrcss ccnnechons'

to- twin feeder cable. passing from top of vertical amplifier board to trigger
selector swnches. Adlust volfcge across pelr to zero volts wnh RVI56 '

- Repecﬂ' for. Ch 1, selec_tCh; 1 Trl_.gger. Adlust RV106 for - zero volfs across
- - poir of wires. . o :

1 CALIBRATIAON :

a.

845

‘Set -attenuator to 5mV/d|v, vernier to CAL xl = x5 galn switch to xl .
select Ch. 1 with Vertical Dlsplay swm:h upply d 30mV pp lkHz squdre 3 wove
frOm ccllbrufor. ' , o , o

' Cen'rre queform. on CRT, adibst 'to‘6 div 'defieci*ien -by RV]OS calibrate. preset., =
Engage x5. galn push buﬂon, reduce mpuf S|gno| to 6mV PP. |

“Centre waveform wurh posmon control od| ust to 6 dw., deflechon by RV104

Switch mpuf AC GND -DC selecfor fo GND, releose x5 gain buﬂon to x1,

_ recentre frace WIth posnlon control

Engage x5 gain buffon and thls hme recenfre trace with RV]05 Slide AC-GND-
DC switch back to AC. und reset RV]04 for & div deflection if necessary . .

Re!ease x5 gcun apply A0mV lkHz square waye - (8 div., deflechon) check
vertical position. control moves dlSplay off screen in bofh directions,




92 -.10

17. 'CH 2 CALIBRATION:
d Sef uttenuator to 5mV/d|v, Vernier to CAL, x1 - x5 gam swurch to x1,
B .'Seiect Ch. 2 with Vertical Displuy swﬂch Apply a 30mV. p-p lkHz square
wave from cahbrcfor L , o :
) b, Centre waveform on CRT adlust to’ 6 dw deﬂechon by RV]53 callbrcafe preset,
c. Engage x5 gam push buﬂon, reduce mpuf 51gnc:| to 6mV p=p. .
d. .Cen'rre aneform with’ -pe’suiwn 'confrol odl ust to 6 div deﬂechon by RV]54
e. Swm;h input AC GND-DC selector to GND, releqse x5 gcnn button to xl
" recenire i’roce Wll’h posmon confroi o . , ,
L f Engoge x5 gain butfon c:nd this hme recentre trace wn‘h RV155 Slide AC-'GND-
DC. swutch back to AC ‘and reset RV154 for 6 div. deflechon if necesscry.- '
g. - Release xd gain, apply 40mV 1kHz square wave (8 div deflechon) check 7
' ' verhccd posmon contro! moves display off screen in bofh dlrectlons
18. CH. 1 and CH 2 ATTENUATOR AL]GNMENT
a. The attenidtor adlusfments are shown beiow rogefher w:th the settings and_ the
- capacitor to be adjusted fo compensdfe ‘each range. No adjustment is
' prowded or: requnred when NONE c:ppears in rhe column, :
b. c4 ond C54 ore mounfed co-axlqi!y wnfh C6 and C56 They are sef by Firs
© removing C4 and C56, adjustmént screws, then by using a .thin- msuicred screw-
o dnver fhui‘ will poss through the. bOdy of C6 or C56. :
<. .The mpur voitcge in the second column is fhe p-p voltage of a’ squure wave, ,
frequency TkHz. - Aﬂenuator frimers are adjusted for the’ best square wave shape.”
d. _, : :
e carfce | | -
CCHANNEL- | S| I L A
o ._C‘lg_ N ¥ ) cHn g C6 ch
ATTENUATOR , .
LAYOUT S b
“ , | .\ C54
. |ces C67 :}y €58 ——056 under
CHANNEL | o -
- fces - ces lcer| . ]

845
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_-Affenuafor Step

input VQitdge ‘p-'-p' '

Response Adjustment

Che1  Ch.2
5mV - ) 20mV : None - None
10mv 50mV Clé. . Cé6

- 20mV S 100mV C14 . ced.
50mv. - o _200m_V' ~Cg& . . C58

" 100my 500mV 17 cé7.
200mV - W cis ce5”
0.5v N c4. C54

Vv . 8V None -~ None -
& v ‘None' " ‘None

. B¢ 2V None. -~ None
10V 50v- None . None
207 100V None None

Attenuator ‘input -cépacitanc:e" can be set in two Way-‘s:- '

i, Meqsure mpur capacﬂance with a capqcrfonce meter WIfh the

. instrument operating -af. 20mV/d|v attenuator. setting, then adjust- .

€11 (Ch. 1) and C61(Ch. 2) ot 50mV/diy and Cé- (Ch ‘1) and C56 -
_.(Ch 2 af 0 SV/dw 1o ‘the same. c:apac:fance recdmg as 20mV/dlv. .

ji.. Connect a 10:1 probe {BWD P32) to.Ch. q lnpui' soeket. ' Set

attenuator to. 20mV/dw, apply 1V p=p. lkHz square wave to probe i‘lp.
Adjust probe compensation for ‘optimum square wave. Tuin ‘aftenuator 10
50mV/div, increase input to probe tip to 2V p-p then adjust CI1 for
best square wave.. Repeat at 0. 5V/d|v with 20V p-p apphed to probe
and adjust C6.’

Connect probe to Ch. 2.and repeat above procedure’ ad|ushng Cé1 at _
50mV/d|v cmd C54 at -0. SV/dw. . . .

. HIGH FREQUENCY COMPENSATION

e S

C,-
- RVI9I for. qut top fo waveform.
, for best square wave response between both channels

- signal generator to Ch.

Select Ch.
square wave with lnSec rise_time cdiusted for approxsmately 6 dlv deﬂechon

_ _.‘Bundwtdrh at x5 gain,
 amplitude for 8 div as before at 50kHz.
- to 5.6 div., this should be above 25MHz.

1, atfenuutor at 50mVQd|v, 0. 2pSeq/dtv time buse. Apply a IMHz '

. Set RVMI and CI4I for besi- flatness across. fop of que, fhen ddlust c207 and

RvV202 for shorpesf leading edge wurh mlmmum rangmg ‘or overshoot aiong fop
face. ' . :

Select Ch. 2, atfenustor at 50mV/d|v, apply lMHz input then udlusr cI191 ond
'If necessary, optimise C207 and RV202 '

Check bnndmdfh wﬂ*h aftenuators set to 5mV/d|v. Connecf.éoﬁ'sl;ant 'dmpii'f'ude
1, set deflection for 8 div at 50kHz. lncrease
frequency until amphtude drOps 0. 5.6 div, thls should be above 30MHz,

. Repeat sfep d fer Ch. 2,

' Repeat step d with x5 gainr-buft'or‘n -engcjged: * Reset’
Increase frequency until amplitude drops

9 -1
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f (Cont d) If bandmdth is not obtained, reset RV141 and C141 to shorpen !eadmg edge '-

,20

21.

22.

- until bandWIdth is obtamed (typlcolly >34MHz at x] gom)

COMMON MODE REJ ECTION

"l'a..:' Set both attenuators to 5mV/d|v, swﬂch Verhcal Dlspiay to. AI.T Engage :
- Ch, 2 INVERT push button. “Apply 10MHz sine wave to both Ch I and
Ch 2 inputs. Set mput For 8 div dlsplay. - : : R

‘b, Tom Veh‘lcol Dlsp!ay 1o ADD DlSplayed s:gnal should fa!l to <0 8 d|v
‘(—20db re|ecf|on) No ad]ustment is needed LT

' TIME BASE- CAL!BRATION-

Test equnpmenf requ:red T;me maike generafor, oufpur 1 second io 50nSec, '
aceurucy <0.01%. ~Pulse jitter <50,:000:1 ( Brddley Model 192).
Low frequency oscillator 1Hz 1o TMHz (BWD 14T or 160A)

, ngh frequency generator fo. >30MH2 (Tek ]9])

A TIME BASE

a Select Verhcal Dlsplay Ch l, attena‘atoi‘ 05V/dw,'A'hme base lmSec/di_v. .
VermertoCAL L S

b. . Connecf time mark generafor to Ch 1 :nput set pulse ourpur to- imSec. .
' Adjust trace-length to 10,5 div by RV303' (Top TB board) s

c.  Set RV408 (Lower TB board) for 1 pulse per grahcule leISIOn

~d, Reduce mpur pulse rate to 5mSec., centre m:ddle waveform ‘on grahcule

“centre line, Pull out Horizental Position control to x5 imag. Recentre with
posmon “conirol then push krob in without turning it. If the trace moves,
 centre ‘the pul se wuth RV306, repeat unhl .no. movemen’r occurs when_ xI'= x5
 mog is Operated - o : e : -

e, ..lncrease Pulse rate to 0. 2mSec. 'PUI,I"‘oL-:-t.x5 mag;"aaiaef ,R\(304 for_']' pulse/div.
S _Push conrrol in to xl Mag. - L S
f.. -Swﬂch time base range o lOpsec/clw., ‘hme mark mpul‘ leSec. Ad|ust C371F

~ otrear of T B. switch- for 1 pulse/dw. o S T

: g ' Increase to 0 5|.|Sec/d|v time mark lnpur 0 5p5ec., ad;ust C37IG For 1 pu!se
L per d:v. : ‘ S

h. Repeat at 0 2p$ec w1fh 0 2pSec mput pu!se, ad|usf C37]A

i. . Repeat.at.0. 1uSec with 0. TuSec -input pulse, ad|ust C371B for cal:brahon and
- RV308- for Imeanty of first 2 dlwsuons ' L : S :

i. Selecr x5 Mag . check cailbrahon and lmearlty, adjust RV308 rOQefher with

: ‘w:re trimmer across R324 for. besi' linearity of flrsf 10 div.,, of magnlﬁed trace.

k. Return to 'x1 Mag- and check all ranges FOr <3% calibration- accuracy with time
mark generator : '

|.  Return range to- ]mSec, time mark genera’ror to 0 2mSec. Turn Vernier fully counter

clockwise,. pulses should reduce to at least 1 per div. No ad[ustment is provided,
reduce R44I if msufflc:en’r

845 9 - 13
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TIME BASE-

845

|BI

a, - Set’ A hme base to 2mSec/div, set ‘B' time bcse to ImSec/div., TB ‘vernier: to
CAL; Delay Time to 1.0 Horizontal Mode to B TRKG DELAYED" (fully clock—wrse)
Feed in imSec time mark pulses, ‘adjust ‘B" level for.stable display.

Calibrate B time bcse for 1 pulse/graﬂcule le!SlOn wuth RV406 (Iower 8 boord)
b, Set 'A’ t_:me base to ZOpSec/dw B time buse to 10y Sec. other settmgs as. per
- para'a. Apply. 10uSec pulses. . Set callbrohon wnh C373F (rear of fronf.
section of hme bqse swntch) ' S .

c. Set A to 1uSec, B to 0 5pSec .r 0, 5pSec pulses

- Set cul lbrqhon wﬂ'h C373G
d, Set” A to TuSec, B to 0. 2pSec s 0. 2pSec pulses.
s Sei' callbrahon with C373A. . L

e, Set A to. 0. 5pSec., B 1o 0 lpSec, 0. lpSec pulses - o

~ Set calibration” with 3733 and ud|ust RV309 for best lmearlty of ftrst two ..
‘dwnsnons. L _ o
. Lecve settings as for e but increase mpui' to 20nSec and’ se!ect x5 mag. _
Check Imeonfy of f'rst 10 dw., and "check RV309 is. ad]usted “for-best llnearlfy.. o
.- g. .Refurn to xI Mag and check - cll tlme buse speeds for <3% accuracy |
_ DELAY TIME _ |
Ca.  Set A hme base to - ]mSec/dw and B time bcse to IOpSec/dlv, Vernier to CAL, o |
Delay: Time to I 0. Apply lmSec pulses to cmphfler. ' -

b. .Tum Honzontol Mode swntch to A INTEN., set |ntenslfy of trace so that
intensified spot. is- reudlly vmble. Position trace so: that start is precmeiy _
chgned w:th first gruhcule mcrk Allgn mtemnf:ed spot to second grcmcuie .
mark with RV405 : _

c. - Now turn, De[cy Tine control ro 9 0 Allgn .'i'.er‘ec‘s__'ified spoi' to ninth grdi_'icel_e )

' rnork wlth RV403 ' S e . . R

d.. Repect para. B and ¢ unhl no- error is observed then check mtensuFled spot

‘ chgns w1th each graticule lme between i and 9 ' :
e. 'Swnch to MIX Increcse mput tlme pu!ses to’ lOpSec., check operctmn over
_ Delay T:me range. :
£ ‘sw'sreh to'B* DELAY -che’ck' ope‘raﬁor_sﬁovér.’fhé De-l.fay' -T'ime R'dnge-
g. - Set A time bcse to ]mSec/dlv. B time ‘base to IpSec/dw,, Honzonfol Mode

to 'B' DELAY. . Input pulse 10uSec. Ad;ust Delay Time to approximately 9.0
to place a pulse in- the centre of the. CRT. . Check short term jitter-of pulse ..
in"less than 1:div., i.e. 10,000:1. S ' :

9 =15
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2.

Q.

C.

A TIME BASE TRIGGER - lNTERNAL*

Set Vert Dlsplay to Ch 1 and Ch, 1. mput selector o GND, A hme base to

“ImSec, Hor:zontql Mode to A, tve trlgger A Ievel control pu!led out to

non-oufo

Turn RV301 counter-c!ockw:se qnd cdlust level :control fo approximately centre’
position where trace will free run, Turn RV301 slowl)lr clockwise, udlushng
the Ievei control to detect if trace is still free running. - Correct setting for - -

- RV301is when tiace just fails to free run at any setfmg of fhe level -control -
' wnth elther + or - fngger selechon. S -

Set up as-in pqra a but mput switch to DC. ' _ SR
Feed in 1kHz sine wave, - adjust for stable trigger. ‘Reduce signal amplitude ~

- down to 0.4 dlv. Trace should be trlggqble with both +.and = selechon

_VReduce s:gnal frequency to ]Hz and select DC trlgger buﬁon check trigger,
~ then switch back to AC coupling dnd increase to 15MHz where it should still

be poss:ble to jock to. a stable display. . ‘When checklng trigger above 20Hz the’

~ level* ¢ontrol can be. pushed in to. AUTO to* assist in checkmg frace pasition at-

_ lower ’rrlgger Ievels.

lncrecse mput signal to 1. 5 div deflechon Srubie._ trigger should be ubruined .

to beyond. 30MHz.

Refurn time. base to ]mSec input to 1kHz increase anipl'ntudé' to >8 dlu Turn

-level control’ to-check that selection is avmlc:bie over at least 8 dlv . for both + -
“and - polaniy. 7 S : : :

A TIME BASE TRIGGER EXTERNAL

845

- Leave set up as parcn 25 e. Puruilel mpuf to' Ch. 1 to ‘the’ EXT TRIG : socket

Set amplitude of input to 150mV p-p - if externdl source is uncalibrated’ set
Ch. 1 atten to 50mV/dw cxnd qd|ust mput Ievel for 3 div., deflechon

 Switch INT-EXT tngger select butron to EXT, AC DC couphng to DC. ‘Leave
-x1, x10 bufton out in x10 p05|hon. Check thot trace can -be’ trlggered by
. ud|ustment of level coritrol .

' Reduce frequency to 1Hz and check trlgger Iucfeqse fo 15MHz keeping level
at 150mV. Check trlgg,er. _ _ R |

rlncrease signal Ievel to 500mV p- Pr stabie trlggerlng should be avc:lcxbie to
, '>30MHz L , , .

Return. mput frequency to IkHz and A hme base -to 1mSec/d|v. Increase mput
arnplifude to 3V PPy check level sel ection ovullable over full amplitude.

Increase external signal to 30V p-p and select x| button od|ccenf fo iNT EXT .

trigger.- Check Ievel selectton avmlable over full amphtude

C9-17 .




27

28.

B TIME BASE TRIGGER- INTERNAL

.u. et A time base to ImSec/dw ' B hme base to 0, 5mSec/dw.

Delay time to 1.0 and A level control pushed in to AUTO

Horizontal Mede to B TRIG DELAYED - :

Set RV402 as for RV301_ in para 25 o, until trace lust fails to free run ot any
sethng of the B ]evel control with +or - po!arlty Selechon ' '

b. : Feed in a TkHz signal to Ch 1 and ad;ust for 1 dlv. deflechon. Selecr

Ch, 1 for Vertical dlsplay, A ‘trigger and B trigger.. .Check trigger level and polarliy

of B time base operates. Increase fo 8 div deflection, check level 0perates '
over >3 -div. Reduce s;gncl to ] dwnsnon

c. Reduce A. time base to 2 sec/div., B time bose to 0.5 sec/dw and input sngnql to

le. Check for correct’ operc:hon of B fevel and polarnty control;

.. d. SetA time. base to 1p5ec/d|v., B time base to 0. lpSec/dw and mcrecse input.

signal. to 15MHz (1 div deflection).. Check for correct operation, - NOTE: At
upper und lower I|m|ts of. frequency range - Level control is very sensmve. .

e’ lncrease mpu’r 5|gnal to 30MHz and 2 dlv deflechon check For correct operuhon

 B TIME BASE TRIGGER - EXTERNAL' | j' -

T a. - Sef up as for para 27 a. Parallel input S|gna| to channel I into EXT frlgger

jack. 'x1 = x10 trigger -button OUT at x10. ~Adjust level fo 200mV p-p.
Check correct operahon of level control and x polurlfy.

b. Set confrols and mput as pcm 2? ¢ but.increase level to 500mV p-p check for _
S correct trlggermg. . :

c.. Set controls and input as- paru 27 d, set s:gnol Ievel to ZOOmV p-p/chv.
: Check correct tr:ggermg. ,

' t" d. .'lncreuse mput frequency fo 30MHz and Ievel to ]V P"P. Che,ck correct

290

30,

trlggermg operutmn

MIXED TRIGGER

Set A hme base 1 to 0, !mSec/dlv, Honzontal Mode o A level to AUTO, Vertical

~ Display to ALT and A tiigger to MIX. . Apply 50kHz sine wave to Ch, 1 and IkHz

calibrator square wave to-Ch. 2, - Amplitudes. approx. 3 diy. each. Check boih
signals con be Iocked simultaneously by ‘adjustment of level controi '.

TRIGGER COUPLING SQURCE AND SELECTION

Slow, Fast Power Line lock and SS 0perahon should be checked to verlfy SpeCIfICGfIOI'Ii

“in section 2

Video frame trlggéf is also avoilable when slow is selected from 2 dwﬁ to 8 div of

" composite signal whilst line trigger may be obtained in the normal trigger condmon

- with bofh’ Slow and. Fast Buttons OUT

9 ~18 L | 845
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33,

34.

845

X Y OPERATION
Ca. '—Set Horlzontol Mode to A Verhcol D:sploy ro ALT ‘centre. both troces on
_‘grotlcule centre hne : : -
b."r._'-.-‘Swuch Vert, Dlsp!oy to Ch I, and boi'h oﬂenuorors to SmV/div, apply 30mV
: -p-p IkHz cal lbrote sugnol to Ch 1 check dlsploy is 6 dlv.
_c. 'Select X-Y buttOn x5 rnog (Honzontol) then opply 30mV p-p col slgnql to
- Ch. 2 only. Ad;ust RV157 to ceniie signal, set Rv302 (A TB board) for 6
o "dlv., deflecﬂon (horlzontally) Repeut ud|ustmenr until - centered ond cahbroted. =
- d, -"Apply sine wave input to bofh Ch 1 and Ch. 2,8 div. ampl tl‘Ude. Increase o
g - frequency to’ 100kHz when' diagonal " iine should not open mofe than 2mm af. - '
the centre of deﬁechon indicating’ <2° phase shlft. :
e.. Dlsconnecr mput to Ch 1; reduce ompl:tude to 6 dw. ot TkHz, increase
5|gnol frequency. Deflechon should not drop below 4. 2 dw. clt IMHz
CALIBRATOR: | .
VCahbrote Ch. 1 us in para T6 ihen conriect Col;brotor outpuf to” Ch Bl Trlsteod of ..
the extérnal - calibration source. -Set - attenuator to 0 2V/dw Ad]ust RVZ? l (reor -
main emph’r'ler PCB) for 5° dlv. deflectron ' ' ,
STORAGE - FAST
Coa. | ~ Set oll push butrons OUT Tum Intens:ty fully counter clockw:se - off
'-rSelect WRITE, then press Erose buﬂon. “Turn. BAC KGROUND contrOI ciockmse
until screen is lluminated.” Adjust .RV455 until the edge. of the: |l!ummoted
_ area ‘is ’ust showmg c:t edge of CRT Press Erase button -
b, Ad|usr RV507 (Lower rear PCB) for most even IIIUmmqhon at- Iow Background : 3
level .setting, Press Erose. Read|usf RV455 ro put dtsploy edge |ust outsude s
grohcu[e area, : |
) NOTE Ophmum sethngs of RV507 and RV455 moy necessitate ollowmg the edge K
'i:o mtrude into the groncule area at some pomfs Press Erose_ , .
d. Torn bcckground confrol to nirie © c!ock posmon._ Ad|ust RV452 for no
3 'bockground colour on’ CRT. ' -
STORAGE SLOW
a. »",_Seiect WRITE and’ SLOW Pre'se Erase, Ad|ust Bockground confrol for even
" illumination over screen.” Press Ercse , od;usf RV 456 for dlsplcy creo |ust
“out 5|de grohcuie oreo. ) )
b, Turn background con'rro! to 9 ) clock posmon, press erase, Ad]{_ust‘_'RV‘45] for
no bockground |Ilum|nut|on : : D
9-19
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VARIABLE PERSISTENCE: -

a. . Set all buttons ouf, A time base’ ]0mSec/dlv, Ch ‘1 -dttenuator O, 5V/d|v ,

~ Apply 8 div omphtude 100Hz sine ‘wave to Ch, 1. - Switch attenuator to 50mV/d1v.

- (signal amplitude equivalent to 80 div), Adjust mfensity conirol for normal
d;splay then sélect SS and pull A leVei control out for non—auto

b. Turn Persnstence control |ust out . of swnich detent posmon, selecr ane, press
* Erase, . this will reset §§ dftér erase penod and write one frace. Tlme of .
retained dlsplcy should be 200nSec, i.e. 4 div. = ' o

SN ‘Turn Persistence control fully clockwnse, switch A hme bose to 50mSec increase

- 36,

7.

‘ 38¢

mput S|gnol to 50Hz. - Press erase. Chec_k period of retained dlsploy>50 s_ec,ond;.

NOTE: Permstence is dependent on mfens:ty sethng, low intensity will - produce
shorter dispiay hme, hlgh mtensnfy WI“ Iengthen the time. Tum Persistence
confrol to off, ' A

WRITING SPEED AND STORE TlME

a. FAST. Set A time base to 0, 2m5ec/dw. Feed 4kHz sine wave to Ch 1,--
"~ adjust for 8 div. deflechon Press erase rhen adlust for even. wrmng ‘over
screen orea _

Press erase then STORE T_rq-c;e should be retajned for at least 15 ‘seconds Befor'e, :
fading green ‘ s S

b, :SLOW, Reduce time buse to 2mSec/d|v and mpuf frequency to 400Hz

Press erase, . adlust mtensnfy for even writing over screen area. |
'. Press erase then STORE, -check store hme > 3 mmutes. )

AUTO STORE & AUTO ERASE

Che'ck "b.peraﬁon "as describéd in sect'idri"é 3 ‘und'6'6

,[nstrumem is now fully allgned lnpui‘ und output Ievels of Z modulahon A and

B. time base gate pulses, can- be -checked according ‘to Spemf:cahon in section 2, :
Range, of power operation-can be checked with o metered- variable ‘voltage | rrqnsformer.
Minimum operating voitage on-195-270V. seﬂ'lng is 195V, Panel indicator lamp '
should blink below this voltage ‘to indicate out of calibration, = With the back panel_ '
range swutch set to 95 - 135 the md:cator Iamp w:ll bllnk below 95V. -

- DC operoﬁon should funcho.n from just below 20\/__ to. 32\/ Maximum 0percﬁng

voltage is limited by dissipation in the series regulator. An automdtic thermal.

- overioad will shut the regulator off with an- over-voltdge mpuf

845 9~




10, REPLACEMENT PARTS:

L ]

Spares are normally available ‘from the mcnufccfurer When -ordering, it -is necessary
to indicate the serial number of the instrument. If exact replacements are not to hcmd
localiy avculable alternatives may be used, provided they possess a specuflcahon not -
less ’rhqn or phys:col size. not greater fhan “the orlgmal cOmponents

As the_poli lcy of the suppller is one of continuing ‘research ond development the
Company - reserves the right: to’ supply fhe Iutest eqmpmenf und make amendments to’.

© circuifs and’ parts without notice.

11, WNRANﬁ’ [
The equipment is gucrcmfeed for a penod of tweive (12) months from the date of purchq“
against faulty materials and workmansh;p other than the sfomge CRT which is nrot

" guaranfeed cgmnst storage mesh or phosphor burns.

0-0e o sasl
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" BWD INSTRUMENTS PTY. LTD..

REPLACE-ABLE— PARTS

VThIS section contcuns mformatlon for ordermg replacement purts, it prov:des the
_ followmg detalls‘ - : .

(a) Descrlptlon of pclrt (see list ot' abbrevnotlons)
(b) . Typical manufacturer or supplier of the part (see list of abbrevmtnons)
(¢} Manufacturer's. Part Number: and

d Defence Stock Number, where applrceble

- Ordering - Please quote Model Type No e.qg. BWD- 845 Serlal No Circmt Reference‘

number and’ c0mponent details as llsted in pcrts llst

COMPONENT DESIGNATORS

| ,Heater 7‘ ' “ 'R-TV- Re‘s_istor-‘_\/‘_arioble

A Assembly H ' , : \
B. . Lamp - _ o J “Jack’ (socket) - .S - Switch ,
C.  Capacitor, L lnducter . - T - Transformer
D - Diode: = = ‘M Meter " TH: _ Thermistor
DL Defay Line P Plug - - .V . Valve . ‘
E Misc. Elect. Port. -~ Q@ Transistor .~ .~ VDR Voltage: Dependent
F Fuse - | "R -Re5|stor , R - Resistor.
ABBR,EV_['ATIO’NS .
Amp Ampere o L . ‘inducter
Capagitor . - .- - Lin ~ Linear © -
cc Cracked Carbon -~ . Log . - Logarithmic Taper
" ¢ Carbon. o S me T Milli =073 .
cd  Deposited Carbon s "MHz - Mega Hertz = 10 Hz -
“comp . Composition. - - " MF . Metdl Film. '
CDS ©  Ceramic¢ Disc Capamtor C ‘ma_ MiHli Ampere’
cer . ceramic : - MQ . Meg Ohm = !06 Q
- Com 1 Common. L .. mff Manufacturer
DPST- - -Double Pole Smgle Throw ' ~ *MO " Metdl Oxide = = -
DPDT " Double: Pole Double Throw : MHT  Polyester/Paper Capﬂcttor y
ELECTR Electrolyttc ' 7 MPC . Metalised Polyester Capucator
F Farad =~ = - - . -  Ne  Neon
o fuse -+~ . NPO : Zero temperature co-efﬁcuent
FET -~ Field Effect Transistor- .- nsf ‘Not separately rep!aceable
,;Ge - Germaniuvm- - - “NC'. " Normally Closed -
H Henry(ies) T "NO - Normally Open_
H.S. High Stability - = - ms. . Nano second
HIC ‘High Temp Coatlng . obd ~ Order by Description -
ins ~ Insulated : "~ 0D Outside Didmeter' '
kHz  Kilo Hertz = 0% He P - Peck -
- KQ . Kilo Ohm = 03 Q Coopf pico farad =10 '12F
PL Plug L B SPDT  Single Pole Double Throw
PS Socket : : . SPST  Single Pole Single Throw
Preset  Internal Preset o . S.Shaft Slotted Shaft '
PYE Polyester -~ - Si Silicon
pot = Potentiometer : . To  Tantalum
12 -.1

845




prec
4\
PP
P. Shaft
a.
R

“rot. -

R log

rms

SM

AB .

- AEE
AC .-
AST

AWA

- ACM
AMP

AUS -
AWV -
‘ACA.
ARR -
BWD
BL
3y
BU
CF
CAN.
CIN
DAR .
DIS
ELMN
ETD

GRA
GE .
GEC
GES -

- HW

HOL

HS

12 -2

COMPONENT ABBREVIATIONS {Cont'd)

Precision.
Printed circuit _
Peak lnverse_ Voltoge

Polystyrene

Peak to Peak

" Plain Shaft
. Transistor

Resistor

Rotary _

Reverse LchJrlrhmlc Taper ‘
Root Mean Squared

.Sllver Mlcq

MANUFACTURERS ABBREV IAT!ONS

W
- var
vdcw -

tol
trim

W .

7

*

£

Tolerance
Trimmer

Volt (s)

~Variable -

Volts Direct Current Working |
Watt(s)

- Wire Wound
Zener -
- Factory Selected value, -

nominal value may be shown '
Spec:c:l componeni' no part No.
oss:gned : o '

A, B Eiecfromcs
AEE Capacitors

Aliied Capacitors: -

Astronic Imports

Amalgamated ‘Wireless of Ausr
Acme Engineering Piy. Ltd.

Aircraft’ Marine Produci's (Aust )

Pty. Limited

A&R Trunsformelfs

Australux’ Fuses

Amalgcmated Wireless Vulve Co
Amplifier- Co of Aust.

AITQW : .

BWD lnstrumenfs Pty Lfd

* Belling & Lee Pty Lfd,

Brentware - (Vlc ) Pty. Lid.

Bulgin
. Carr Fcistener

Cannon Efectrlcs Pty Ltd. -
Cinch . :
Darsrcn

- Distributors Corporuhen Pi'y Lid.
Elna Capacitors {Sonar Elec. P/L)

Electron Tube Dist. 7
Fairchild Australia Pty. Ltd.

‘General Radio Agencies

Genercl Electric (USA)
General Electric Co. (UK)

'Generol Electromc: Services

Hurtle Webster ‘

R.G. Holloway

Haco Distributors (Nahona()

' Hawker Stdley

o4
- MehH
. MOR -

MSP

McM

- MOT

NU

NAU . -
. 'Ns
. PALT
Pl

PH

P
RO
Vo
RC °

RCA
RHC:

- STC

S

SF

SON

TR
T
TH

uc

W

WH
z

‘Jabel :
* McKenzie & HOIIGnd (Wesrmghouse) .

-~ Paton AE_l"e‘c't.' Pty. Lid.

Plessey. Pocuflc

"R.H. Cunpingham -
. Stnndord Telephone & Cables
" Siemens -Electrical lndustrlee

SIM -

Master Instrument Co. Pty. Lid.
Morganife (Aust.) Pty. Ltd.
Manufac. Special Products (AWA)
McMurdo (Aust.) Pry. Lid..
Motoiola . -

‘Nu Vu Pty. Lid.

A.G. Naunton Pty. Ltcl

_Nahonal Semlconductor

Painfon

Piher Resistors (Sonar Elec.)
Philips Electrical Industries /L.

Procel -

Peaston- Vlc.

Rad:o Corporation (Electronic: Ind. )
Radio Corporation of America

Simonson Pty.. Ltd.
Selactronic Components
Sonar Electronics

~ Trimax Erricson Transformers

Texas Instruments Pfy Ltd.

. Thorn Atlas
Union Carbide _
- Wellwyn Resistors (Cannon Elec,

Pty. Ltd).
Westinghouse _
Zephyr Prod. Pty. Ltd.

845
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PARTS LIST -~ MODEL BWD 845

- CCT | © . DESCRIPTION | MFR or | PART
L] REF R _ |suery | NoO.

S
T

. RESISTORS:

—
i
U

Rl 100Q
R2 - 150Q°
"R3 68K
R4 | 120 o o . o
RS 990K . 1/4W 1% MG . | IRH GLl
R&- |- T10KI  1/4W ~ 1% - MG | RH RGl/4 -
R7 | MK 14w 1% MG. | IRH " RGI/4- -
“R8 | 900K 1/4W - 1% . MG | RH - GLE

R? . 470K o A _ -
R0 500K 1AW 1% MG IRH GLI.
| RIL [ 750K  1/4W 1% MG - | RH | GLI
CRI2Z- | 47Q R o T .
RI3. | . 333K 1/4wW 1% - MG IRH RGI/4
- R4 | IMQ /4w - 1% MG - |'RH | GLT .
R15 SIMQ 1/4W 1% - MG |IRH . | oGL
RI6 | 47 . N

RIZ | 47Q

. RIS S
RIS

R20 |
“R21.

—

R U

o —

wrererrnond berrrerem

R51 100Q
R52 1500
R53 68K
| R85 |0 990K - 1/4w - 1% MG | RH -} . GLl - -
1 rse 10KI 1/4W 1% MG | IRH | RGY4
R57 | MK V4w 1% MG | RH | RGI/4 -
| R38 | . 900K 1/4W 1% MG | IRH | GLI -
N e 470K . 0 1
| REO | 500K 174w 1% MG | IRH - Gl
| REIL 750K /4w 1% MG | IRH O GLT
: j | Ré2 47Q o - B A
| Ré3 .| 333K 1/4W 1% - MG | IRH - RG1/4
‘R64 | IMQ . 1/4w 1% . MG | RH | GLI
b RS5 IMQ  1/4W 1% MG | IRH GLI
; R66 47Q - :
S R67 | 479
R68 |-
RES | | | |
~ R70° - ALL RESISTORS 1/4W 5% METAL GLAZE |
R71 TYPE RG 1/4 UNLESS MARKED: '

e s
rﬂdﬁmJ rﬁ,@mJ

'h-d'!ln'-—‘.‘

-
1

o
[
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bpirmrins

rﬂd—wi : E,_. R
e




© PARTS. LIST - MODEL BWD 845

ccT | DESCRIPTION - MFRor | - PART
Ped R SUPPLY | NoO.

,RESISTORS'T'(continued)- g

R101 .| 220K
RIO2 | 33Q

R1I03 | 1000
R104 - 100Q

C R105. | 10D
R106 6K8
RIQG7 | 6K8 .
RIS | 100Q .
RIOY | 4x7 -
RO | 47
RUIT | 33Q
R112 | 330

CRU3 | 38Q
R4 | 390Q °

RITS | 15K
R116 | 15K
RN7 | 10Q-
R118 | 22K
| RH9 22K
. RI20 33Q

| R12) 33Q

- R122 330,
RI23 | 1KO-
R124 | 33
RI25 |  560Q

RI26 | 1KO.
RI2ZZ | 5K6 -
RI28 | 5K&

R129 | 680Q
‘RIZ0- | 33Q

RIB1 | 15k
R1Z2 | 150Q
RI33 | 1500

R141 | 2K2

R142 .| 2K2
R143 | 1200
R144 2K2

R145 4K7

R146 - '
RI47

R148

R149

R150 :
R151 220K
RI52 | 33Q

RI34 | ALL RESISTORS 1/4w 5% _ | '
RI35 - | METAL GLAZE TYPE RGI/4 UNLESS MARKED

12 - 4
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Ll T PAKED LIX " MWJLEL BYYL D40

v ocer | '-"DESCRIPT.‘!ON' | MERer | PaART
i REF | - | suery | NO.

T R R RESISTORS (conhnued) -
! R153 | 1002 |
: “R154 | 1000
] | RIS5 o 10Q
A RI156 | 6K8 :
| RI57 | 6K8

I RI158 | 100Q

RI159: | 4K7
L R160 | 4K7
I | R161 | -33Q
R162 | 33Q

R163- | - 18Q

"Rl64 | 150

RI65 | 390Q
- RI&6 | 15K

R167 | ‘15K -

R168 | 10Q
| RI&9 | 22K
l R170 22K |
3 RIZE | 33Q . ' :
' - RIZ2- | 33Q - ALL RESISTORS 1/4w 5%
| U | RI73 33:2--, METAL GLAZE TYPE RG]/4 UNLESS 'MARKED
4o | R174 | 33Q - _

- -
S !

f RI7Z5 | 1KO
ﬂ R176 | 1KO
i RI77 | 5600
é\g-r R178 | - 5K&-
[ RI79. | 5Kké
A | riso | 4809
J'E | rigt | 15k .
ﬂ CRIB2 | 88Q
R183 | 2k7 -
| RIS4 | -
RI8S | 5K6
Y | RIg6 | 8K2
} 1. R187 | 100
1| riss | 150Q
T RIBY 1500
1 RIS0 | 150Q
| RISt | 2K2.
L R192 | 2K2
1| RI93 120Q
R194 2K2
RIS | 4K7
RI9 1500

845 s SR R 2-5 .



PARTS LiST - MODEL BWD 845

CCT

REF

DESCRIPTION-

MFR or. |.
vSU.PPLY

BT
NO

 R201
R202 -
R203 -
R204 .
R205

'R206

- R207-

R208

- R209.
R210.
R21T

R212

- R213

R214

R215
R216

"R217

R218 .

R219
- R220

- R221

R231
R232

R233 ~
R234

R235

" R336 -
R237 -
R238 |

R239
" R240

R241

-R242
R243

R244 .

R245

R246

R247

R248 -

" RESH STORS (confmued)

- 180Q ,
?1Q - 1/4W 2%

[ 14w 2,

82002

8200

5600
560Q
390Q
10Q

12200

3900

3900

180Q) -

- 180Q

68Q

680
-2K2

33Q 0 W 5%

330Q 1w 5%

330Q . W 5%
1800 S

3\OQ W 5%

380Q - IW - 5%
3BQ W 5%

ko - . o
4K7°

680Q

680Q

100

330

- 33K

8K2°

2K2

TYPE RGT/4 UNLESS STATED

MG
MG

MG .
MG
Mo

MG

MG
MG -

ALL RESISTORS 1/4W 5% METAL_ GLAZE

RH

RH ™

RH
" IRH
| mwma

IRH

CIRH

IRH -

1 rei/a
RG1/4

GL1 ™~
GLl

|- oL

GLI.

el
| eu.

12 - 6
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PARTS LIST - MODEL BWD 845

CCT

REF

'DESCRIPTION

| MFR or-
| suppry

PART.

~ No.

[ S

L

| Rz
R273

R274
R275

RZ76

R301
R302

R303

R304 |

 R305

| R306 -

" .R307

R308 -

R309
- R310

R317-

R312

R3I3. |
R314
R315 -
R316 -
R317
| R3lg -
R319
R320

R321

. R322-

R323
R324
R325
R32%
R327
R328

R32% -
R330

- R331

- R332

R333

R334

R335
R336
R337

| RESISTORS (continued) S

8k2
ZK .
7K
22K
7K

22K )
* ALL RESISTORS 1/4W 5% METAL GLAZE

TYPE RG1/4 UNLESS STATED

2200

3K3.

20

150K

150K

560Q

560Q _
Ik e
VDR (Red-blue-yellow) -
- 1K2 : s

10K

K2 L
750k .. 1%

82K o

180K
C10M.
- 180K

'5K8
k2.
150K -
5600
1KO
1KO
10K
10K
3K3
5Ké

- 2K2
5Ké
10K
33K
15K

2K7
10K

_PH

| 2322-553:2261

845

R338
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PARTS LiST - MODEL BWD 845

- CCT DESCRIPTION - MFR or PART
REF ‘ SUPPLY | NO -
RESISTORS (continued)
R339 5K6 -
R340 10K
R341 | 22K
R342 | 27K
R343 | 10K
R344 | 10K
CR345 | IMQ
- R346. -] 1K2.
R347 2200
R348 8200
R349 4K7 .
R350 10K
| R351 | 4k7
- R352 68Q
~ R353 27K
- R354 4K7
R355 | 18K
R356 | 33K
R357
R358 - | 10K -
RI59 - | 39K
R360 - | 3K3
1 R371A- | : . L )
J .| THICK FILM RESISTOR NETWORK - BWD 010-001
R373A~ - g S DR
J - THICK FILM RESISTOR NETWORK | BWD . | 010-001
ALL RESISTORS 1/4W 5% METAL GLAZE -
TYPE RG1/4 UNLESS OTHER WISE STATED
- R401 | 22K
R402 | 120KQ
R403 1KO
R404 1KO.
R405 2K2
R404 4K7 . | |
R407 VDR Red-Blue-Yellow PH 2322-553-02261
R408 2K2

12 - 8
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PARTS LIST - MODEL BWD 845

jeer
REE |

DESCRIPTION

AAFR or
SUPPLY

 PART

NO

R412
R4T4
R416 -
© R418

R420
R421

R423
R424 -
R425

R426

 R428
| R429

R433
R434
R435
R436

R437

- R438

R439
R440
R441

R451
-R452
R453
R454.
RAS5
R456
R457
R458

- R459

R460
R4
R462

R463

RALT .
R413 |
R415 |
4T |

R4I9 |

- R422.

R427

1 Rr430 |
| Rd31-
- R432

R442 |

" RESISTORS (continued).

KO

330

100K~
330
1KO

10K

10K
KO
1K

10K
18K’

100K
12K -
k2

33K

1KO
2K2

0K

5Ké -

- 1KO

1KO.
2K2
10K
5K6

V ‘]'.Ko. .

KO-

15K
5K6

10K

1K2
2K2

ALL RESISTORS 1/4W-5% METAL GLAZE -

TYPE RG 1/4 UNLESS OTHERWISE MARKED -

KO
2K7
82K

12K

470K

- 470K

68K
1K2.

10K

10K
3K3
3K3
1K8

. 845 -

12-9




PARTS LIST - MODEL BWD 845

; i bwh-«" y F 4

e

e

cCT " DESCRIPTION - | - “MFR or .{. PART
REF S - SUPPLY NO.
CAPACITORS (continued) -
C241° | 150pF &30V 20% . cps - | .
- C242 330pF 630V 20% CDS
C243 | 100nF &3V - CDS S
C244 | _100nF 63V : CDS | S
. C245 | 330pF 630V 20% cos |
| c27t | 10sF . 400V 10% . PYC | SIEM’ S
C272 | 100nF 100V 10% PYE | S . TYPE N
. €301 | 1nF 830V 200 CcDS o S
'C302 | 4u7F 35V - ' Ta TT | “TYPE.-TAG
C308 | 4u7F 35V Ta .} 1T | TYPETAG:
.C304 | InF . 630V £20% CER S
€305 | 100nF 83V - . - CDS.
C306 | 100nF - 63V . _ cbs | o '
C307. | 100nF 630V #10% . - PYE | ELNA |0 TYPEN
. C308 | 56pF . 630V 5% . N750  CDS :
C309 | 1006F &3V .~ . CDS | .. N '
C310 | 22)F . 18V - Ta - | ITT. .| ‘TYPE TAG
C311- | 150pF 630V £20% -~ CDS " S
C312 18pF .. 630vV. #5% - NPO. CDS | . . S
C313 | tO04F - TV . Tao L {ITT TYPE TAG
C314 22 ©° 40V ELECTRO . | PH- 2222-015-17228
C315 100nF 100V £10% PYE | ELNA TYPE N '
C316 680pF 250V 45% - PYS L
C317 | 22 3V Ta ITT . TYPE TAG"
C218 100-F - TOOV #1109 PYE ELNA CTYPEN
C319 | 330pF 630V £20% . CDS ' R
€320 | 104F  1&V . Ta 1T TYPE TAG
C321° | 220pF 430V £20% .ocps |
Cs22 12pF 630V xlpF NPO DS
C323 | 100pF 630V . #5%.  N750 CDS
€324 | 39F 630V 5%  N750 CDS :
C325. | 100nF 250V - %10% - PYC SIEM ~ B32541
C326 | 104F  T&V | Ta . ITT - - TYPE.TAG
C327 12pF 630V . . NPC CDS ‘ :
C328 |- 18pF 630V 5%  N750 CDS
C329 4p7 | 630V 10% NPO CDS
C330 226F 630V +5%  N750 CDS
12 - 14 - 845
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PARTS LIST - MODEL BWD 845

" - REF .

" DESCRIPTION

MER or
© SUPPLY

" NO -

PART

I
F
| & | cana

Ty C371D

C372 -
- C373A

J’I ! _- C371G

e
| csmp
1 C373E

I | cazF
| ca736
. C374

L

C401
C402

] ceoe
| caos
1| ca08
L C407 -
© | ca08:
| | caoe
3 | c40.
S c4n

1 - 'C412

- C414

C451
C452
C453
i | C455
= C456

- C457
; C458
w - C459
? | C460
L;‘ ' C461
5 C462

. | 4-20pF -
r#_ } - C371B |
8 N I <4 Lol
{ - 10nF_
C371E |
C371F -

 47pF -
C3738 |

~10nF

- 4-20pF

€375 |

20F
-100nF |
~"330pF
. I_pF . 100V
150pF -~
- 220pF

L ca13 | 1000
o 2204 -

- 190nF
- 150pF

Trim
4~20pF = Trim
1uF - 100V
100V
630V
Trim
Trim .
630V
" Trim
. Trim
100V
100V
630V
_Trim
Trim

- %1%
InF +1%
82pF +5%
4-20pF - o
4-20pF

4~20pF
4-20pF
WF-

"4=20pF o

47pF 630V

16V ,

83V
220F 10V
100nF &3V

100nF-

£10%
830V £20%
630V
B 134
© 100V
16V -

10uF
- 100nF

16V
100V
630V
630V
100V
630V
100V
100V
100V
200V
630V
100V

22
10nF
150pF
330pF:-

10%
20
200
1056
205
10
109
10%
10%
20%
10%

100nF
TuF
-100nF
TuF -
InF

100nF

 NPO

i
5 - NPO

20% .

10%. .
ELECTRO

| CAPACITORS (continued)

 N750

CER-
-CER . -

PYC

- PYC
CDS

CER

CER

PYC
Ccbs
T e -
CRR

cos-
Ta® .

- cps |
CDS |

Ta

- CDS

5% N750

o PYC
- CDS-

CDS

Ta

' Ta

PYE

. CDs

 PYE
CDS

CDS

. PYE

C

PYE
PYE
CDS
PYE

U CR
N0 CDSs |
. .CER |

cps |

. sTE |
- STE

BWD

- BWD

STE'

- STE

STE.

STE -
BWD

ST
- STE:

T

ITT

" SIEM |
T

CELNA
PH -

T
ELNA

'ELNA

ELNA
SIEM
ELNA
ELNA

| ELNA

| 105-06-4/20
- 105-06-4/20
- 105-06-4/20.

105-06-4/20 ,

105-06+4/20

1 TYeE 1AG
TYPE TAG™ -

~TYPE TAG
TYPEN.
 2222-016-15221 "

| T TAG
| OTYPEN.

CTYPEN

- B32541

"TYPE N

105-06-4/20"

105-06-4/20

105-06-4/20

TYPE N~

TYPE N
TYPE N

.. 845
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PARTS LIST - MODEL BWD 845

CCT - - . DESCRIPTION MFR er | = PART
REF | - : SUPPLY NO.,
| "CAPACITORS (continued)
SC501 | InF 630V 10% . CDS o
C502 100nF 250V 10% - SR SIEM’ . B3254%
| €503 | 10.F 18V Ta - ITT . . TYPE TAG .
C504 | 3304F 18V LEC | PH | . 2222-017-15331
C505 | 14F 35v ~ Ta T TYPE -TAG:
C506 | " 104F 16V - Ta T TYPE TAG
C507 | - 100nF . 250V - PYC SIEM B22541
- C508 100F 25V ELEC | PH .- 2222-016-16101
C509 | 100uF~ 25V ELEC- | PH - 2222-016-16101
C510 0uF. 160V ELEC PH 2222-041-11109 -
c511 10uF 160V etec’ | PH - 2222-041-11109 -
C512 | 16yF %-v . ELEC PH . 2222-041-11109
- C513. | 100nF .- 250V 102 .- PYC. | SIEM | B32541 '
€514 | 6&n8 . 5kV CDS | ERIE® |- TYPE'25U
C515 {..6n8 . 5kv CDS | ERIE "TYPE 25U
C516 | 10nF 2.5kV. CDS , R
C517 TnF’ 3kv CDS - | . o o
C518 | 33nF 1.6kV. . PYE PH 2222-341-81333
'C520 <1pF Wire Trimmer - - ELEC BWD
. C521 | 6n8.  5kv CDs | ERIE '} TYPE25u - -
€522 | '3304F 16V ELEC | PH | 2222-017-15331
C550 | 242 . 4OV . ELEC | PH. - | 2222-015-17228
| €551 | 10nF . 250AC Working - - AEE - PME 271
1. 552 lOnF " n _ " . AEE o non
C553 | 14 - 200V T0% PYE ELNA | . TYPE N
C554 - | 68004F -50v . ELEC .~ TYPE-L
'C555 10uF 25v - ELEC ELNA . TYPE RB-LL -
C556 680uF ~ 25V " ELEC, PH . | 2222-017-16681
C557 1500F 43V ELEC - | PH © 2222-017-18151
C558 L7uF 100V ELEC ' L AR
C559 | L hF 100V - ELEC o
560 1000F 250V 10% PYE | SIEM - B3254] _
©C561 | 2200F - 25V ' ELEC | PH" - 2222-017-16221
€562 2200F 25V ELEC" [ PH 2222-017-16221"
342 5kV . CDS ERIE TYPE Z5U
64 i00aF 250V 1% PYC SIEM . B32541
C565 | 10nF . 250V 10% PYC | SIEM- B32541 .-
C566 | 100nF - 250V 10% PYC | SIEM B32541
C567 | 1nF. 3kv , ‘CDS - o
€568 | “100nF . 100V  10% - PYE "8 TYPE NL

C12-16
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* PARTS: LIST - MODEL BWD 845

| cer |
| ore |

* DESCRIPTION

MR or
~ SUPPLY

~ PART
“NO.

- D10

p1o2 |
D103 -

| Doa1
D242

- D243

p271 |

D301

D302 |
- D303 -

D304 |
- L.E.D.. _
- Signal Diode

D305

D306

D307
D308
D309

.| D30
- D311

- D312

D313
D314
D315
D316

D317
D401

D402
D403 |

. D404
D405
D406

. pI5t
D152

| SEMICONDU

- Signal Diode

Signal Diode

7 '-ngth:Diqde
~ Signal Diode

' Signal Diode
| Signal Diode

cToRS: -

. 9_.]V Zener Diode

Signal Diode

" Signal Diode

| Si‘gnal‘ D-iode, _:

Signal Diade

- Signal. Diode

Signal Diode -

Sigial Diode

‘Signal ‘Diode
-} Signal. Diode

Signal Diode

Signal Diode

. Signal Diode -

Signal Diode -

S_anc:l_- ‘

3.3V Zener
3.3V Zener
Signal Diode.
Signal Diode

Diode -
Diode -

Signal Diode
Signal Diode

Signal Diode

Signal Diode

PH

o

. IN3595 .
(IN3595
- BZX79/CV1

- IN3595
© IN3595

CIN4148
1. INd148

IN4I48

IN4148

IN4148

INAI4B
IN4148

TIL20SA . -
IN4T48
IN4148

- INA4148
- IN4148
- IN4148
CIN4148.

IN4148
IN4148

 IN4148-
" BZX79/C3V3 -
- BZX79/C3V3

IN4148
CIN4148

IN4148 -
IN4148
IN4148
IN4148

845
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PARTS LIST - MODEL BWD 845

cCT " DESCRIPTION MFRor | PART
REF ' SUPPLY "NO
SEMICONDUCTORS (continued) _
D407 | . Signal Diode ~ .IN4148
D408 “Signal Diode . IN4148-
D409 | " Signal Diode. - IN4148
D410 | _ Signal Diode 1N4148
D411 Signal Diode IN4148 -
D412 | Signal Diode - 1iN4148 -

- D413 | - Signal Diode - - IN4148 -
D414 'Signo| Diode - IN4148
D451 | Signdl Diode | IN4l4g -

- D452. | . High Speed Power D:ode' PH - | . BY206
- D453 | Power Diede = . : . IN4004
" 'DA54 | High Speed Power Diode - " PH . BY206.
. D455 | High Speed Power-Diode - - PH | BY206. - .
D456 | Power Diode ' - : “IN4004
D457 | L.E.D.. T CTIL209A
D458 |  Signal Diode o “IN4148
D501 | High Speed Power Diode. PH = |. BY206
D502 | . High Speed Power Diode “PH BY 206
D503 | High Voltage Diode - PH | BY409 :
' D504 | High Voltage Diode PH 1 BY409 .
D505 | . High-Voltage Diode " PH . BY409
D506 -| Signal Diode . . cIN4148
D507 | = Signal Diode - IN4148
- D508 | Signal Diode IN4148 -
D509 |- 5.6V Zener Diode - - PH BZX79/C5Vé
P510- L.E.D. . F CFLV310
D511 | Diode IN4004
D550 Power Diode . CIN4004
SRVESY Bridge Rectifier Assernoly' S.F. - TYFE Pw(Q2
“|. D552 | Power Diode. MOT - MR50T
D553 | Power Diode MOT - MR501"
D554 | High Speed Power Diode. PH - BY 206
D555 High Speed Power Diode | PH BY206 .
D356 | . High Speed. Power Diode PH BY 206
D557A|  Signal Diode | IN4148
D557B|  Zener Diode PH BZX79/C10
D558 High Speed Power Diode PH -BAX12
D559 High Speed Power Diode - PH BAX12.
. D560 | - High Speed Power Diode PH BAX12

12 - 18
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PARTS LIST ~ MODEL BWD 845 |

- CCT

DESCRIPTION

MFR of |
- SUPPLY

- PART

D561
D562

D36k
Q101)
Q102)
Q103 )

|1 Qios)

Qi51)

1 Qis2)
. Qi53) |
Qisd) |

[ Q201 .

Q202

Q231 -

. @232

Q272
Q301)

Q303)
Q304)
Q305)
Q306)
Q307 )
Q308
Q309
Q310
Q311
Q312

| . Q313

Q314

Ny 0ni

- @302) |

SEM|CONDUCTORS ;(c:c»-'n_t‘i‘m_,ed.)' o

_-,'Hig.h'l.s}-"f—‘edrPQwer"-Dio_q.le R
52 | High Voltage Diode
- D563

~.High Voltage Diode -
‘Power Diode

-Du;nl -n"u.jl:tche_d F_.E.]'i.r o

- Matched pair. transistors

" Dugl matched F:E.T. .

Mqtphéd Pair Trdnsistbfs

"I_'ll'ansisfq-r ) - Matched Zprair‘
Transistor ) R

Trdns’is__forr:) | Matched
- Transistor ) - Pair

~ Transistor = "
© Transistor .

.7 Transistor urrdy see USO]- |

Transistor
Tronsistor
Transistor
“Transistor -
Transistor

. Transistor

-Duul'_ Mdtched-F.E.T.' S

NPN -
NPN

NPN. |

NPN
NPN

NPN |

INPN

~ PNP |
NPN
“NPN

PNP
PNP

NPN

P,H'-

PH

PH
HOT

Ns
BWD

BWD

BWD

PH

BAXI2

- BY409

BY409

MR501 -

MPF 106 .

NER

- MPF 106

2N5770
2N5770

BEWIZA.

BFWIZA

- 2N2219
AN2219

2N5770

. 2N5770

NPDB303CN

CPN4I2L
- 2N5770

2N5770
2N4258

. ON4258

BF469

845

Transistor .

PH

12 -19




PARTS LIST - MODEL BWD 845 "

MFR or

PART

uisz

Gate controlled amplifier

MOT

CCT ‘DESCRIPTION \
REF L | SUPPLY - | - NO
I SEMICONDUCTORS (contlnued) . S
" Q315 | Transistor NPN 1~ BF469
Q316 | Transistor NPN "L BF469-
| Q401 - | Transistor: NPN BC547A -
| Q402 | Transistor - NPN... 2N5770
. Q403 Transistor O NPN R 2N5770
Q404 )- Dual Mai‘ched F. E T ' | N.S. ) NPD8303CN
Q405 ) | : -
Q406 |- Transysfo_r _ NPN | 2N5770
Q407 Transistor PNP | F - PN3644
Q408 Transistor NPN | PH. - BC547
Q451 | Transistor PNP | F . PN3644"
- Q452 | Tronsistor NPN | F - - PN3642
Q453 Transistor . NPN F - PN3642
- Q454 Transistor PNP' | F . PIN3644 -
Q455 . | Transistor NPN 1 PH. - BC547
Q456 | Transistor 'NPN | PH . BCH7
Q457 Transistor - PNP | F " PN3644 -
Q458. | Transistor - PNP- | PH . BF470
- Q459 | Transistor NPN .| F  PN3s42 .
Q440 .| - Transistor - PNP | F PN3644 -
Q461 Transistor- NPN | F - PN3642 -
Q@501 | Transistor PNP PH -~ | BF470 ~
Q502 | Transistor NPN | PH  BF469 -
Q503 Transistor - - PNP F PN4121
- Q550 |- Transistor - . PNP- ¢ - PN3644-
Q551 Transistor NPN | F. - PN3642.
Q552 | Transistor - Q/wrched Pair " NPN | MOT MJE3055
Q553 Transistor  fe >70 NPN | MOT © | MJE3055
Q554 S | | o
Q555 | Tronsistor - NPN | :PH BF469
Q556 | Transistor - PNP F. PN3644 -
U101 | Wide band amplifier NS LM733C
U102 ‘Gate Controlled Amplifier MOT MC1445L
U151 Wide band amplifier NS LM733C
MCT1445L

92 - 20
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PARTS LIST - MODEL BWD 845

REF

cCcT

'DESCRIPTION

MFR or
. supPLY

PART
NO

U242

U302
. u3os

udor

u4sl
U452

us01
~Us02 |

Us05

- U551

STA-B

1 s2A-C

L_””, )
- uon |
Cu2an |

usol

U304 |-

U402’ |
U403’

U503
U504

SEMICONDUCTORS (continued) |

Transistor array

Transistor array

Transistor array

Hex ;i‘nv_el"terr ,
J-K Flip~flop

" Transistor array’ .

Hex inverter
Quad analogue switch

Fet Input operational amplifier

: Hex'inyeﬁer : L
. Fet input operational amplifier
- Comparator :

- Dual Monostable

Dual Monostable

,Tr_c_mSis}dr uri'qy :
- +4/Positive regulator -
Operational amplifier

Negative adjustable regb[ofdr

- Positive adjustable regulator

- Positive qdiUs}able regulator

SWITCHES:

3 Pbéiﬁén 2 pole slide switch

- 3 Deck rotary switch

RCA

RCA

" RCA |

NS

NS
NS

NS

NS

RCA

. N§
NS

NS

NSF
BWD

“CA3054

N CAsos 4
(A3
| Jaroe

[

 CA3046
74504

4066

. LF3556N

LF356N

LMIGIN.
|. 74c221
740221

" CA3046

LM340T/6

- "LM34ICN

7IMGT2C

78MGT2C

LM&]?K

SM2-3
1001291

- gase4

T2 - 21




FARID Liaid

Iy LR L DYYLY OO

cCT

RV106

Preset cermet

DESCRIPTION MFR or | PART
REF ' o SUPPLY NO
, SW]TCHES (conhnued) B
S51A-D - . 3 Position 2 pole dfide swntch NSF - SM2-3
- §52A-C 3 Deck rotary switch BWD - 100/129/1
SIOJA-B 2 x DPDP Push button switch- BWD 100/84/1 .
SI51A-B . DPDT Push button switch - BWD - | 100/80/1
- S152A-B- DPDT Push butt_ori_ 'Swift:_h BWD ]00/89/1- :
lfSQﬁA-—.D 5 Position 2 d_eq!r; rotary .sWitc__B' . BWD 100/1 43/ 1
$301 7 section’ isostat BWD | 100/116/1
5302 (On rear of RV302) ' )
- 5303 - (On rear of ‘RV305) , C
5304 .- - Push button Bulgin HP16
S371 - Dual’ concentnc 23 posmon BWD ‘]00/1.0],/1‘
B -Rotary - -Switch . -
5401 4 Section lsostat " BWD - 100/130/1
$402 . {On ‘rear of RV40F) ' I
S403 - 5 Posmon 3 Deck Rotczry Swrtch - BWD - 100/119/1 _
5451 (On rear RV454)
S452 {On rear RV453) - _
5501 | 4_ Pole s_inglg,séct_ion-'!sdétot' BWD - 10_0/1 25/1 _
5551 2 Pol'e'.singrlé fBrow on Feq_r of RV |
555 ' R S
- §552 2 Pole change over shde swltch 1 MSP . 625-SL-56003-004
5553 'll, " " LI : MSP " ' .
POTENTIOMETERS:
RVIOT 500Q Lin. Carbon | Noble VMU
RV102 ‘5KQ lLog. c/w Rev. switch ERIE 510-§ .
RVIO3 .- 1KQ Lin, Preset cermet Noble VIP
RV104 100Q Lin. Preset cermet Noble. VTP
RV105 50Q . Lin. Preset cermet Noble VTP
1KQ  Lin. Noble | VIP

12 - 22
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PARTS LIST - MODEL BWD 845 .

?ff-#-:m |

cer ' DESCRIPTION. MR of | PART

REF | o SUPPLY | NO
.POTENTIC-)"ME]’ERS {continued) |

RVIO7 | 10K- Lin. Carbon Noble' | VMU
R_VHI 1 SK- _Lin. Preset cermet “ Noble | VTP
RVIS] | 500Q .  Lin Carbon Noble | VMU
RV152 | 5KQ Log c/w Rev. switch ERIE 510-S
RVI153 | 1KO - Lin, Preset cermet. "Noble | VTP
RVi54 [ 100Q Lin. Preset cermet Noble VTP
RVI55 1| 50Q Lin, Preset cermet Noble VTP. .
RVI56 | 1K ...  Llin, Preset cermet Noble [ VTP
RV157- | 10K . Lin, Preéset cermet - | Neble VIP .

RVISE | 10K Lin. Carbon | Noble | VMU

CRVION | 5K Lin. Preset cermet Noble | VIP
RV201 | 100Q - Lin. Preset cermet Noble | vrP -

: R,VZ?], - 2KQ 'Lin._.Prrgsét'.cecme;t . Noble - VTP B
RV3O0T {. 5609 Lin, Preset cermet Noble VTP
RV302 | 20K - Lin, Preset cermet . ~ ‘Noble VTP
RV303 [ 5K- _ ' Lin. Preset cermet - Noble - VTP
RV304 | 500Q .  Lin. Preset cermet Noble ar s _
RV305 | 10K Lin. Carbon with p=p swﬁch' BWD VM]3AOI4
RV306 | 500Q Lin, Preset cermet Noble | . VTP .~

“RV307 | 10K Lin. Carbon with p-p switch | BWD . VMI3AQI4
RV 401 10K | Lin. Carbon with p-p swnch - BwWD VMI3A0]4_‘

~Rv402 | 1K “Lin. . Preset cermet  Noble VTP
RV403 | 5K - Lin, Preset cermet Noble VTP _
RV404 10K 10 Turn ww control ‘Spectrol Series 530
Rv405 [ 1K Lin. Preset cermet Noble VTP

Rv406 | 25K Lin, Preset cermet | Noble | VTP
RV407 | 5K Log. Carbon c/w-rev, switch| ERIE - 510-5
Rv408 | SK Lin, Preset cermet Noble |- -_VTP

845
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PARTS LIST - MODEL BWD 845

CCT

 ALL OTHER PARTS ORDER BY

DESCRIPTION COMPLETE WITH MODEL
NUMBER AND- SERIAL NUMBER

DESCRIPTION MFR or. |  PART
REF - : | SUPPLY NO
POTENTIOMETERS (continued) .
RV451 | 10K Lin. Preset. cermes Noble - | : VTP
' Rv452 10K Lin. Preset. cermet Noble - VTP
Rv453 | 10K Lin. Carbon with p-p switch | BWD VMI3AO14
Rv454 | 500K - Log. Carbon with SPST swn-ch BWD ,
RV455 .1 10K - Lin. Preset cermet Noble \"Al
- 'RV456 | 10K" Lin. Prg.set cermet Noble VTP
RV501 |* 5K - Lin, Carbon Noble | wvcu
RV502 | 1K Lin, Preset.cermet Noble VTP
RV503 | 1K - Lin. Preset cermet - Noble VTP
RV504 | 500K Lin, Preset cermet ‘Noble - VTP
RV505 | 3MO  Lin. Carbon = Noble | WvCu
RV506 { 100K = 'Lin. Carbon Noble. - VCU
RV507 | 2K - :Lin. Presét cermet Noble © VTP
RV508 | 5K Lin. Preset cermet ‘Noble VTP .
RV55T | 1K Lin. Preset cermet - | Noble | wvrp
Rvs52 | 5K Lin. Preset cermet Noble | VIP
RV353 | 20K Lin. Preset cérmet Noble- VTP
RV554 {+ 200K ..  Lin, Preset cermet .-Noble VTP
RVS55 [ 50Q - . WW c/w DPST. rotary swﬂch BWD
© MISCELLANEOUS
- 1551 . | Power Transformer BWD .090-137
1552 | Converter Transformer BWD 090-174-4
F1 25A De!c}}_eed |
: ' .5A Delayed
2 | 2a. Delayed
as5) 53V . 100mA  L.E.S. Lomp
8552 | 6.3V 100mA L.E.S. Lamp
CLI0V | 224H - Ferrite Cored Inductor SEL VPC 22
1102 | 22uH Ferrite Cored |nductor SEL VPC 22

F Py A
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SIA-B
S2A-C

S51A-B
S52A-C

SWITCHES

CH1- AC+GND~DC SELECTOR
CH1 ATTENUATOR
CH2 AC-GND -DC SELECTOR
CH2 ATTENUATOR

WAVEFORMS

25mv

" DRG Mo 1400
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: - 230

S90K

WAVE FORM
LOCATIONS

DRAWNJB - : ' ORG. No.

TRACED : BWDSA5

DEW

Nk ATTENUATORS 1400

DATE
. 29-7-77
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. CONTROLS

CRVAOT
RV102
. RVi03-
RV104
RV105

© RVI06 .

. RV107 .

RV 151
RV 152 -

RV 153

RV 154
RV 155
RV 156
RV 157

" RV 158 !

CH1

"
nw o
i

DC BALANCE
~ VERNIER GAIN:

CALIBRATE X1 GAIN © . p
CALIBRATE X5 GAIN
DC BALANCE XS GAIN ¢ -

TRIGGER ZERO. SET .~

VERTICAL POSITION

DC BALANCE
VERNIER GAIN
~ CALIBRATE X1 GAIN -
__CALIBRATE X5 GAIN'
' D'C BALANCE X5 GAIN

TRIGGER ZERO SET
X-Y CENTREING .
VERTICAL POSITION

SWITCHES

'S101A88 -~ . A TRIGGER SELECTOR .
' CH2 NORM—INVERT ~

S151
$152 A&
s2418

B

_CHI&CH2 "X1—X5GAIN =~
- VERTICAL _ DISPLAY (PART OF)

—QV

' asmy

+2:8V .'_x

+208V

e

ov-

R

1msr‘

NRG N~ 1401




e
“

v ool

: ¥ SROS
P m_
WAVE FORM
LOCATIONS

|

* COMPONENTS OPTIMIZED
DURING TEST .

S1MA

siie

L

Mix ]

PING
U242 -

PIN3
U4t

526

-~

PC.B. 160272

- ORAWN, . DRG. No.

A0/ i BWD 845 —
/1% | VERT. INPUT AMPLIFIERS | 1401
- —81 2t a7 .




CONTROLS

'RV141  CH1 HF RESPONSE

RV191 CHZ HF RESPONSE

'RV201  SET OUTPUT DC LEVEL

RV202 - HF RESPONSE -
RV271 SET IV CALIBRATE WAVEFORM

SW!TCHES

'S241AC &D VERTICAL DISPLAY
$501C°  BEAM FIND

e
17

' I
l/\ +6PY 22my
' |
| J/\ ~ sy Y
a ~ e
=
VAN — n
TN\ e
. 4 T LaV _
' A ' : 19V
: \_/ N 4
i '1m$. |
A (ALTERNATE)
& & o viBY
' SR S—
1 33| 33 [(T8 ¢t
- mS. APPROX. 2mS DIV.
é\ — — 32V
| U ) | a _l—' o
- *'l Fims :

: & A CHOPPED

r 1-—-—"6 8y .

v |

*1-2v

-2V

o O ————_
f

ral

2 I_a_mns ¢
A —~ - — " 1
F/ L—" . A
mS
1y

DRG. No. 1&02




A i PCB 160 !2772_'A

c203L: CRT
V201 100nF | | N
100 S

joL20t

{rze0

IE S __‘15 . [Imons-i
' 10 S101A :

T AN #U0 T B A
L A T%(T; N~ i -
A e

i ‘ o PING
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- CONTROL S

RV 301 .. TRIGGER SENSITIVITY
RV 302 X-Y CALIBRATION
RV 303 X1 TRACE "LENGTH
RV .304 X5 HORZ. MAGNIFICATION .
RV 305 HORZ. POSITION o
RV 306 X5 MAG. CENTREING e
RV 307 A TB. LEVEL SELECT

swi T'CHES

S301A X1~ X10 EXT. TRIG ATTEN
$301B  INT-EXT TRIG.

~ S301C  AC-DC coumnc_;_ N
5 301D NORM-FAST COUPLING | BOTH ENGAGED
‘LINE- FREQUENCY

S301E  NORM-SLOW COUPLING -
$301F - % TRIGGER POLARITY
$301G  NORM- SINGLE SWEEP .

$302 . AUTO-NON-AUTO - (REAR RV 307) :
$303 -  X1-X5 MAGNIFICATION " (REAR RV.305)

.S371A- b A T B RANGE

WAVEFRURMD

Y\

i ov.

415y

1mSecA -

T.8. SET -T0Q_*

LE VEL CONTRG

mSec
L
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RV 401

" RV402

~ RV403
RV404
RV 405

RV406 .
RV407

RV 408

S401A
54018

S401C.
S$402

- DELAY “MULTI.
SET MIN. DELAY
B T.B. CALIBRATE

“A'T.B CALIBRATE -~

CINT- EXT TRIGGER
" TRIGGER POLARITY
'T.8/X-Y SELECTOR _ _
_CH1 OR CH2; TRiGGER (REAR RV z.m} -
S4O03A-D. HORZ. 'MODE : '
S371A28 ‘B T.B. -RANGE -

CONTROLS

'B" TRIGGER ~LEVEL:
_TRIGGER SENSITIVITY

SET MAX. DELAY

T.B. VERNIER

SWITCHES

VON

ok ov sy
ol amsec T =

A 1B, ‘5Sm5a. 7
DELAY MULTI.TO 5+0 .

ars

JUUW
and

B T.8. mSec/ Div,

TRV
34V

___ov |

—5

28mS |

+50mY

I L-év

oy

MIXED

4 | A&B TB..

... OV

‘L -V

_.;+3V

-2V

e 5BV

e sy |
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WAVE FORMS

: ' INPUT 100HZ. 1.B, 2mS. SINEWAVE'
CONTROLS ' . . | VARIABLE PERSISTENCE SET FOR A

| CONTINUOYS  DISPLAY:

RV4S51  BACKING ELECTRODE (SLOW} L
RV452 BACKING ELECTRODE  [FAST)
RV453. ‘BACKGROUND _ CONTROL
RV454. VARIABLE PERSISTENCE = -y
'RV455  FLOOD GUN 3 ADJUST (FAST). .
RV456.  FLOOD GUN. 3 ADJUST (SLOW) . x> + 4V
] ‘ ~ =7-8Y
l ol gsee matizy
. l ) Eoose = 1Y
SWITCHES
o L i B R | E—— = -8V
5401D. ERASE , . .- - [T 2mSee. VAR PERS. ggg o
S4L01E . STORE' [NON-VIEWING) | goTH iN' RACKGROUND. GONTROL.. AT FOR AUTO ERASE |
SLOIF  WRITE ' | VIEW

—r— i y— +6V . .
$401G - FAST/SLOW WRITING -~ -J;- 4 L0
~ $%51 ° VAR. PERSISTENCE oNIOFF(REARRw.st.} "ﬂ?"s |
8452 AUTO ERASE -OR STORE (REAR R’V!.53l

i + 1BV

L_._'Z_‘_'_or

-5V

. - :‘ ) lr o
o —
el 800MSec

1§V

M T 00V |

. L 0
- 1_—3\/
~{as FOR 4 -9 BUT SS. BUTTON -
| ENGAGED FOR AUTO STORE"

& . 4Corresgonds to end of

+§V

| Store T1me Sy r
|(R25ef byMcnuu! Erasel [

’ + 15V
] L PreTrigger Time & '
Sweep. 0- _
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RV501

RV502 -

~ RV503

RV504 .

RV 505

RV 506
RV 507

RV 508

CONTROLS

“INTENSITY

SET.-15V

SET +15V
_ CRT GEOMETRY:
CRT FOCUS

CRT ASTIGMATISM

FLOO DGUN BALANCE

TRACE ROTATIDN

 SWITCHES -

- S501A% B 'BEAM FIND

PR el 1 A e

INPUT 1KHz

T.3. *Z2mSg/ Div,

OPERATION NON STORAGE

-snov

3

LS

g ‘.&SWAVEFORM VIEWED AT

HIGH T.B. SPEED.
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WAVEFORM

LOCATIONS

(

G514 521 R532
6n8 il 1L 6ngd 5M1 - AEKY
L s L | E—— 1
i  ps03 D505 Ra&3 B
BYL9 BY 409 CRT
I -GSTPMN
ceis 1 N -Gs_ N
-6n8 :
PDA :
SUPPLY FG 3
F6 2 .
, +) WP
: RYS04 -
+BL - 500K el lx-
B FIND BETH] -| Ty
SSO1A : ‘\_ . BZX9/C5V6
‘ > 5[ Y+ Y= fepg L0
#1205 ) T EA R E_—“
TO RA74 1= 4 %}gs
e 2} ' [ASTG}
Eachs]. — | j
‘ 3y — " poa PLSG! -
A : SUPPLY“—': '
_ L1 5Tty .
~ . B .- R537 , .
N | . SPK 6-2v |* |
: — AC Lol
gnsu D508 *;::sp_e -
&2 — Pt NG148 .
Ems T ‘_Lc.sw.- RETTRSS
T ’l DSQ7. [1nF ) .
L — PLINLILE 0213 -
WGATESSKS03 'BleaTE - I3 nF
L QUTPUT OUTPUT - .
o—TL -0 . =
A5 te el PN AN
'E)u BLANK | - ) {#1&32} ’ .
Si=——Te Tz '
_ : M5ty e}—SPELRT
+135 ‘T NI oD PL502
BEAM FlND FROM R?'H——b-—-—l adl Q—‘*’SJ:S B
S501B , c27t T ~ T CRT S «wt- R531 RS27 - ' :
sod | R528°
| == .
‘p T RS30.-
P 19 anp——rte #70.
R529
*84 22 An—tn |85
. R526 - D50 .
A g =20 cs13,) | 17V
cs1 » 00nFA | [AC
C503 L e E _
LT[ pas i D502 — e
[oF - T -
)
% SEIECTED ON TEST
DRAWN
' 1B, ! - DRG. No.
TRACED BWD 845
CHECKED STORAGE 1406
| [oATE CRT & BLANKING




. RVSS5 ORATICULE LGHTS -~ |a

WAYEFORMS

CONTROLS S , &

RVSS1  SET OUTPUT VOLTAGE
RV552-  SET CHARGE VOLTAGE
" RVS553  SET INTENSITY RANGE
RVSS,  SET .EHT REGULATOR -

-5V
RIPPLE -

B N

. {80Hz SUPPLY)

SWITCHES - - | s o} [

$551  AC POWER ON-OFF (REAR RVSSS) .
$552  17-235 CHANGE OVER
$553  USE — CHARGE

120

s

ALL. SECONDARY WAVEFORMS . OF.
T552 "ARE IDENTICAL To-;& OR
. & BUT OF DIFFERING AMPLITUCES.

| - [ DRe. Ne 1407 | |
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BWD INSTRUMENTS = PTY. LTD.
MANUAL CHANGE !NFORMAT!ON FOR MODEL BWD 845

FROM SERIAL NO. ISSl‘._J'E-,' 1 DATE - | -FROM SERIAL NO. | ISSUE_; " DATE.
38950 3 |2.2.98 D |
40207 4 27.6.'78
| : ' 7
- App '??s?,'& to all 5 1n.7.'78
40231 (incl.) 6 115.8:78
Issue _Séct.' 1. .Png'é 1 cer. AMENDMENT
3 122 | 19- | 1401 | QI0}, Q102 Matched pair NPDB303 changed to MPF106
12 19 | 1401 | QI51, Q152 Matched pair NPD8303 changed fo MPF106
3 |2 | o6 1402 | R217 18K changed to 12K
| wooow v | R218 2K7 chariged to 1K8
" “ ""| R232 1K Added across L232
12 13 .| 1402 | €205 68pF changed to 47pF |
| 12 19 1402 |. QZOI 9202 Mctched patr 2N5770 chonged to BFW] 7A
3 12 N 1406 | R541 2209 Added in W|per of RV501 af junction of R504
L | andR505
3 |12 N | 1406, -R542 21<2 Added from FGI to pln lZof CRT
4 |12 |7 |4 R317 100K changed o 180K |
4 12| 8 | 148 | Re40 100K Added from base of Q304 to-15
4 |12 | 14 | 1408 |c3s0 220F Added fiom junction of R315 and R316 fo Grd.
4 12| 11| 1406 | R543 68MQ Added from R532 to Grd..
5 12 12 | 1400 | Cl2; C62 10pF changed o 15pF.
5. 12 12 11400 CIS Cl6, C65 C66 .7-3pF changed to 1= 12pF
6 | 1407 | Extension winding from 551 removed. S553A removed.
- ‘ : . §553B chcmged to S553.
6 -8 17 ~ Sect.- 8.33 -A(pc:rc: 1) was: ", One secondarywmd:ng supplies |
' bridge rectifier D551, anofher is in series with the rectifier
supply to provide a boost voltage for battery changing and a
third supplies the graticule lights and via R551 a 2V supply
for the Mcm Time Base line trigger. _
6 '8 18 1 Sect. 8.35 (paru 3) was “If $553 is switched to CHARGE an
' _additional 6.3V AC winding is switched in -series: with the _
main secondary winding. Section $553B......"

 F75A/648/mb’
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BWD INSTRUMENTS PTY . E.TD
MANUAL CHANGE INFORMATION FOR MODEL BWD 845

| FROM SERIAL 'NO.

ISSUE ‘DA_TE. : FROM SERIAL NO._-' ISSUE

DATE

Applicable to all

issues

7 | 15.9.78

41300

8 . |30.1.79 |

Issue

| Sect.

‘Page | Cet. AMENDMENT

2 o

6.7

- SLOW button,

- switched off,

| 1406 | .R535 IM changed o IMB

k Para 6.7 - Added as below

Long Term Storage -

Two conditions are av_ail"able to incregse the .time -a stored . trace is refained :

Storage up. to severa! 'hours can-be obtained with the instrument shl! swatched
on by the followmg procedure :

With rhe requnred trace stored, release ‘the WR[TE buﬂ'on and depress the
blue SLOW button. i the BACKGROUND control has been advanced return
the contro! to :ts counter clockw:se position,

To view the trace when requ:red depress the WR!TE button and .incredse the
BACKGROUND control. if necessary to obtain a trace. - The coatrast ratio ™
between background and stored- trace will depend on the elapsed time of storage _
and the orlgmal cofttrast ratio, ‘ :

~ Longer permds of stored dlSpiay retention can be achieved by switching the

oscn!loscope off after the trace is obtamed by the followmg procedure.
.

‘Wuth the requnred i'race stored, release the WR!TE button and depress the blue

If the background control has been advanced return the control

fo its counter clockwise position. Disconnect all power sources from the

instrument Trace can be retamed in its sfored ‘condition up to 7 days

To view the trace, leave all controls as ?hey were when instrumzant was
Apply power, switch on and depress WRITE button. Trace .
should appear within 30 seconds If Ievel is.too low increase BACKGROUND
control ‘to obtain best contrast.

. Max. eweep speed is

Para.. 2.5 Sweep Rate: "., ,
. changed to ",.,20nSec/div. ..." B

ZopSec/div_. .
This control must be kept at min, level

"WARNING !
' to prevent screen burns" added.

ey

P N, o

M-

F75A/648/mb
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“BWD

INSTRUMENTS

PTY. LTD.

MANUAL CHANGE 'INFO'RMATI_,ON FOR MODEL BWD 845

{ FROM SERIAL NO, - | 1SSUE" DATE " FROM SERIAL NO. | = [SSUE’ DATE
41300 8 | 3079 |
41259 ) 12.2.79 |
Applicable to altissues - 10° - 6.3.79
42850 I 3.4.79
Issue | Sect. | Page | Cct.. | . AMENDMENT
8. 3 5 Paru 3.12 now reads " ntens:tz Adlusts the rrace Inrensﬂ'y
Keep. at min. level to prevent CRT screen burns."”
"Bedm Find: - Push’ button reduces X and Y deflection o
within screen limits and over-rides miensﬁy serhng o
brmg display. within limits of CRT. Do not hold in or
| CRT screen may be burnt." .
8 5 6E "WARNING*' CRT Intens;ry shoufd be left at fhe fowest
8 6 3E | . practical level to minimise possibility: of storage mesh-
' ‘burns under all conditions -of operation." .
- S - Added to both- puges : -
9 | 12 | ‘16 | 1407 | C368 100nF Added
.10 12 12 | 1400 | C9, C59 15pF changed to 10pF
1 -2 - 0 . Section 2.1 para added: "Erase External : _
Rear panel sockets, - short together to erase. Erase time |
- = : 800mSec mdependent of closure time." R
N 3 6E Section.3.13 para added: "External Erdse Sockes:
' a8 “Two 4mm sockets when shorted together, operate the
B erase“function.” ‘ N
n 6. 3E . ~ New Section 6. 7 "Exfernul Erase” lnserted :
: ‘ - ~ - Previous 6.7 "Long Term -Storage" now becomes 4. 8.
I1 12 8 1404 |  R402 10kQ removed, was from % fo lower end of RV401 .
; ' : ~ 'R402_.33kQ added From juncfion of R407 and R408 to =15V,
RV4OI lower end of track taken to -15V |
H 12 10 1405 Exf—erc:se sockefs added.. Lower end ro';!-; upper via R483
: L . 7 - tor poml' 6. :
11 12 10 - 1405] R483 IOOK added.
11 12 -1 15 | . 1405/ (C462 100n odded across ext-erase sockets
1 . 1407, ~ D557B BZY88/C10 added in series with D557A.
3| 12 1 9 | 1405 | R458 2K2 changéd to 1K2 -
1 12 - 24 140} "L101 22uH added in series with R125
-1 12 24t 1401 L102° 22pH added in series with R177
11 12 7 1403 |  R308 2K2 reraved Was from junction of C429/C306 to
‘ o junction of C304/5301D> .
N 12 8 | 1403 R340 100K changed to 10K
11 12 .- 8 1403 R358 10K dadded from’ pin 4 u30l
11 12 9 1404 R429 10K removed.Wces from+5V to junction of- RV404/RV405 -
11 12 14 1403 C327 1pF removed. Was in parallel with R353

Lol Y S PV N AN |




BWD INSTRUMENTS PTY LTD )
_ MANUAL CHANGE iNFORMATION FOR MODEL BWD 145 :

FROM SER!AL NO: | ISSUE | DATE '~ FROM SERIAL NO. | ISSUE " DATE

42850' | 1] 3.4.79 |

42860 S 12} 51079
.| 44000 o130 5.11.79 i ;
ssue | -Sect. | Page | Cet. - AMENDMENT

1. 12 15 | 1403. | c374 2n2 udded para“el W!th R305 '

3 12 15 . ] 1403 C375 47pF added from junction of C371G and Q7
N1 D S S B I B | 1403 | D315 [IN4148 added in- series with psez - . ’
N BT N -2 B R 1406 | -R533 1K.changed to.150Q B S §
181 127 | W 11407 | R559 4700 becomes R559A 270Q and R5598 220Q M
1 12 18 {1407 | D557B BZY88/C10 changed to BZX79/CIO . -

n 12 7 1403 |- R314 1K changed. to 2KZ - : |

1 12 7 | 1403 | R311 4K7 removed.Was from -|5V to emitter Q303 ‘

. N N T {Pin-7 U30T) . '

1120 70 01 14030 | R3]3 10K rémoved.Was from -]5V to emitter 0306 _ i
' ' : ' - (Pin 13 U30|)

1 n 12 11 | 1407 R556 changed from 2K7 to 2K2 R560 changed From 220K |
, " | tol120K e _ r

n.. e 13 7 1402 | .c205. chcnged from 47pF to 33pF . T

N 12 16 ] 1407 .| C557 100uF 25V’ changed to 47,F -40V !
11 ot 404 Circuit error. . Output- from U403 to S403A should"

[ _ _ o . -be from pu\? , .
IRL 112 - [ 21} 1407 | ussy LM3IZT chunged to LMSI?K : |
12 A2 17 | 1403 | R308 1K ‘Added in series with C371A° U

12112 -] 8 | 1403 | R345 270K changed to TMQ .~ - S . 4

12; } 12 . 8 ] . 1403 R349 15K Removed. Was from emitter 0315 to -15\/ i K

| 12 12 14 ] 1403 | C327 5p6 Added in puru“el with R336

12 12 4 1403 C322 10pF changed to.12pF, duconnected from junction |

_ - .-} of R339 dnd RV303 and taken to base of Q311 -

12 12. 14 1403 | C323 88pF chonged to lOOpF '

12 i2 15 | 1403 | (€374 2n2 removed. Was parallel with R305 -
12 12 . 17 1403 D315 IN4148 removed. Was. in series with D307 : &
12 12 17° | 1403 D316 azX79/c3V3'odd»d in series with R342 i

12 2 17 1403 D317 BZX79/C3V3 added in ssries with R353

12 12 ? 1404 | R429 10K Added fron junction of RV404 and. RV405 to =15V |
12 102 |9 1404 | RAIF TK Added in series with C373A I

12 12 15 | 1404 | (372 47pF Added from junction of C373G to 53715 '
12 1407 | Drowmg error, Line from base Q553 to emitter G551 3

; R removed - - S I{

13 12 13 1402 | C204 330pF changed to 220pF f

13 12 16 | 1407 | (554 was 4700uF 35V ELEC ELNA TYPE RG - L

13 12 16| 1407 | C557 was 47uF 40V ELEC PH 2222-016-16101 a L?
F7547648/mb
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"BWD INSTRUMENTS PTY. LTD.

'MANUAL CHANGE INFORMATION FOR MODEL BWD 845

FROM SERIAL NO. | ISSUE | DATE - FROM SERIAL NO. ISSUE DATE -~
4000 - - 1 13 8.11.79 -
45479 . L 3.4.80
lssve | Sect. | Page | Cet. | | AMENDMENT
13 12 14 | - 1403 | C321 Changed from ]50pF to 220pF
13| 12 7. | 1403 | “R338 Changed from 6K8 to 10K
13 12 8 | - 1403 R354 Changed from 3K? to 4K7-
13 | = - 1403 R357 to wiper RV305 mis-numbered .
: I { = -should be R356. 33K -
13 12 - 8 1403 - R359 added 39K '
13 | 12 ? | 1404"_ R427 ‘Changed from 4K7 to- IOQ "
RO < I C S 9 | 1404 | R428 10K Removed was from gate of Q404 to -
137 120 9. 1404 | R438. Changed from. 6K8 to 10K -
13 12 9 1404 | - R440 Changed from 3K9 to 10K
13 12 9 1404 | R441 Changed from 1K5 to- 1K2 "
13 1 12 15 14041 - C411 Changed from 100pF ‘to 220pF
.13 12 .8 | = 1 R356 Should be 33K Parts. list error
113 12. 8 - - Delete R357 . Parts list error” __
13 12 16 | 1407|. “C569 10nF 100V added in parallel with R552
14 | 12 .0 19| 1401| "QI01-102 Changed from 2x MPF106 (mufched) fo 1x
B ‘ : "~ NPDB303CN"
14 12 19 1401 QI51- -152 Changed from 2% MPF]06 (mufched) to Ix
: | | | NepsaoacN
14 12 6 | 1402] R217 Removed. 12K was in series with C204 from ,
o s 1 emitter Q201 to emitter Q202.
14 12 | 13 | 1402| €204 Removed 220pF 400V PYS was in series wnh R217
o o from emitter Q202 to emitter Q201.
14 12 6 | 1402 |- R218 Changed from 1K8 to’ 3K3_
14 | 12 6 |7 1402 R202 Changed from 75Q to 829.
14. 12 é 1402 R203 Changed from 75Q to 82Q.
14 |12 15 | 1405; €461 Changed. from 820pF PYS to 1nF CDS.
14 12 - 11 | 1406 (R529 and R530 reversed on circuit dmgram
' | (R530.10Q connected to +70V o
: DR ' (R529 22Q connected to 85V _
4 | = 3 - = PRINTED CIRCUIT BOARD 160/271C. (C509 appears
5 : . " twice on Iegend - The one nearest the rear of the
‘instrument is correct. The otherr one should be
. - " designated C522.
14 | . 1406 ° The following c1rcun designations are to be changed as
‘ follows: '
C504 . C552
C509 C504
i C520- . -C509
| o

e P PV : : - . . ’ - " Pame R




BWD INSTRUMENTS PTY. LTD,
MANUAL CHANGE INFORMATION FOR MODEL BWD _ 845

FROM SERIAL NO. | ISSUE DATE FR'QM'SE‘RIAL-N.O. ) 1s_:sue'_ | - DATE
45479 x| 14 | 3.4.80 |
46000 15 | 8.5.80 |
45479 - 16 7.7.80 |
lswe | Sect. | Page |Cot. | ' AMENDMENT
14 | 12 ; 6 [ - 'C509 correcfed to reod - '
{0 | 160uF 25V ELEC | PH-. 2222-016-16101.
14 12 |16 | =~ "C522 added to por!'s list -
' .| "3304F 16V ELEC PH -2222- 017-15331 S
14 12 | 16 | 1406 | C520 e <1pF WIRE- TRIMMER (in. porollel with R535)
14 12 - | 23 | 1403 .| RV302 changed from 10KQ to.20KQ.
14 12 8 - | 1403 | R339. changed from 8K2 to 5K4.

14° |12 |12 {1400 | CI8 added from -\ Ch 1 to“=-'"'-
14 12 [ 12 . ] 1400 © | Cé8 added from. .2 Ch 2 to ¥

* 14 12 21} - | Poris list error W?SMGWC oppl:cule all units
| 15 '} 12 15 1404 -} C401- 22pF from Q401 emitter to ground removed
15 12 120 {1404 | Q401 was 2N5770 : .

15- 1 . | 1407 | C568 was fitted acréss R555 . _ ' :
15 12 ,11,16,18 1407 - R550 C550 D550 & Q550 ADDED (SLOW START C{RCUIT) 5
s 2 (2 7 .| Ext trig sensmvﬂy was IOHZ to, lSMHz at 200mV sensitivity
15 {2 |13 [ ‘Ext trig sensitivity was 10Hz to 15MHz ot 200mV sensitivity

15 12 |16 1407 C569 10nF -cap removed from across RV552
15 [ 127 117 .- [ 1402 | D243 added - ' .
15 12 119 1401 ° | Qi0T & 2, QISI &2 were NPD8303
15 | 121 9 11404 | R421 was 1_5K R427 was 10Q = '
15 | 12 9. |1404 | ‘R428 now 10K. R423 was 33K and orlgmelly conneoted

. .to gate of Q405
1 |- FOLLOWING CHANGES REQ' D FOR NEW DELAY LINES
1402 | R20V was 150Q5%

is | 12

) _
15 12 4 1402 ;PQQZ 2 203 were 75Q 29%. R2‘8 was 3](3
S 15 12 .6 1402 | R231 & 232 1K. 1/4W removed
15 111402 | 1231 & 1232 inductors removed , _
15 127 |13&14 | 1402 | C205 wos 33pF. C206 was 39oF. C231 removed
] 12 7&8 | 1403 R320, 3K3 1/4W REMOVED. R340 ADDED.
15 12 |485 1401 | " RI13 was 47Q, R163 was 22Q, R164 was 22Q,
16 12 413 . [ 1401 ~ | CI11 & C161 included, RI186- chonged to 4K7.
, o ' : Component Numbers aitered.
- 16 12| 11402 U201 pins altered, wiring chonged
16 12 . 1463 ‘Various changes ro wiring and component identification. .
16 | 12 ' 1404 | Various changes to wiring and component identification.
16 | 12 10 1405 R470 changed to 3K3.
16 | 12 10 . 1406 .. | R505 changed to 5Ké.
16 12 | | 1408 Changes to labelling.

F75A/648/mb - o _ | S I - ' :Poge'éj
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BWD

INSTRUMENTS PTY. LTD..

MANUAL CHANGE INFORMATION FOR MODEL BWD 345 

FROM SERIAL NO. ISSUE DATE FROM SERIAL NO. ISSUE | ~ DATE.
46361 17 | 14.8.80
47001 18 29.9.80
. 47001 T 10.12.80
49080 20 | 14.5.81 ||
49080 21 | 17.12.81 "
| 1ssve | Sect. | Page | Cet. o . AMENDMENT
7 |13 12 | 1402 | . C205 changed from 22pf to 33pf.
17 | 13 127 | 1401 Cl12, 22pf added
17 | 73 12 | 1401 €160, 33pf added
17 |4&5 | 12 | 14001 | RUI3 & RIE3 & R164 deleted, RVI02 & Rv152 relocated
17 4 | 12 | 1401 |  RI32, RI33 added |
17 5. 12 | 1401 "R190, .R196 added.
18 12 |11 & 18| 1407 Diode D511 - added |
| ' ‘ R559 A & B .made into R55%, R567. Value ‘chqnged. fror
| | 2700 & 220Q. : =
18 12 |11°& 24| 1407 | - R553 = 10Q in series with RV555 removed when Issue 4
ST S ' | . power transformer installed. (090-137-4) ‘ g
118 12 . 11 - 1407 R558_ changed from- 27Q h
18 12 20 1407 . “MJE.3055.  "Matched Pair -fe >70" added.
18 | 12 18 | 1406 D509.was BZX70 C5V6 -
19 12 14 1406 C271 ADDED to Parts -List - -
19 12 {18 & 19| 1406 D503, D504, D505, D562, D563 were BYIB?
19 12 16 1407 C555 was rantatum type.
19 12 | 4, 57| 1401°| ° RI13, R163, RIé4 inserved, :RVI02 & RVI52 relocated
19 12. |- - | 1401 RI32, RI33, RIS0, RI96 deleted ° _
19 12 . 5 1401 R163 & R164 values reversed
1 20 12 |10 1404 R485 & R4B6 added -
.20 12 | 8 1404 RE02 changed to 120K ,
20 12 8_ 1403 - R347 & R348 changed to- 8209
20 12 |23 1403 - RV306 changed to 5008
20 12 |14 1403 €327 changed to 12pF
20 12 10 1405 | RUBY added -
20, 12 {19 1407 | Diode D564 added -
21 12 . | 16 1407 . €558, €559 changed to 47uF
21 2 283 ' Sweep accuracy temperature range corrected
22 | 12 101 | 1406 €527 C528 changed from 1Q RES
22 12 |24 to 47Q) TW 5% RES - -
: TRANSFORMER changed from 090-174-3 to 090-174~4

F 13/033/bts _
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