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INTRODUCTION

The cathode ray oscilloscope is ong of the most versatile
nstraments available, You can gse it to megsure AC and DC
voltages,  freguency, phase refalionships, or swdy  the
wavnforms of conplex signals, These capabililies make the
ascifloscope valualde for wavctarn analysis, parlicalarly in
audio, television, and transmitter warls.

The Bell and Howell Schoals, Inc, S-Inch Triggornd-Swecp
Cucillpseope is an gocurate and dopondable  instrumont
which hasz 2 wide range of applications. Whon properly
aszembled and calibrated, this Oesoilloscope can be used o
obsorve or mopsure 2ib types of clectrical and elecironic
wavelorms within s listed specilfications, from relatively
gimple sine and  sauare wavrs, 1o camlox palse  and
composite signals. The basic uses of this instrument are
sirmilar to those ot othor oscilloscopes with comparable
semgitivity and frequency response.

Some of tho following professional featurees that make the
Bell and Howrell Oscilloscope cutsianding are: an accurately
calibrated vertical attenugtor switch with varighble control;
Lriggered horizonlal sweep circuits; calibrated time  base
switch [Jour decade steps, wariabie within each srepl; and
provisions  Tor wuse ot exlerna! trigoering signals or a
hurizontal defleslion signal.

The Oscilloscope uses three printed circuit LHaards which
MLNEWFE  Point-to-point wiring and reduce construction
tme, The transformer operated, silicon-rectifier  power
supply can be wired for 110-130 VAC or 220-240 VAC
power saurces. The primary circuit of the power translosmer
is fuscd tar protection from oyerloods.

Osher features inclede: an atl-solid-state circuit {nxceopt far
the CRTE  high inpul sensilivity, mederns styling, and
versalility, 1ts rugged construction and ease of operation add
tor its usetulness and loneg bile.

Yoor oscilloscope kit s divided into  three separate
shipments, marked DCS-1, DOS-2, and DCS53. The
Auzembly Manoals are labeled D56G0-1, 95G0-2, and DHE0-3;
and carrcspong (o Lhe Lhreo shipments, ATter youe complole
gach of the Nirst two Manuals, complete the laboratory exam
redated to circuit theory and retwen tThe exom for grading, &
separale Manual {labeled 9580-3, Part 1) includes special
calibration instractions for the sweep generator as weell o5
some cxporimenls thal wall farmliarive you with oscilloscope
operation. The third Assermbly Manugl (9960-3, Part I} will
direct you 1o the special calibration instructions.
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VERTICAL AMPLIFIER CIRCUIT BOARD
PARTS PICTORIAL




VERTICAL AMPLIFIER
CIRCUIT BOARD

KEY PART

No.

No.

PARTS
Per Kit

PARTS LIST

Remove the parts from Pack #1 and check each part against
the following list. Make a check (v in the space provided as
each part is identified. The key numbers correspond to the
numbers in the Parts Pictorial. Do not discard any packing
materials until all the parts are accounted for. Pack #1
contains all the parts for the Vertical Amplifier Circuit
Board except those parts required from Pack #3, the
shipping container.

RESISTORS, 1/2-Watt

otherwise noted. 10% is indicated by a fourth color band of
silver; 5% is indicated by a fourth gold band.

{ A1

{ A1

(A1

(1Al
{ A1

1-83

1-3

14

16

1-9
1-14

1-20

135

%]

DESCRIPTION PRICE KEY PART PARTS DESCRIPTION PRICE
Each No. No. Per Kit Each
Other Resistors
NOTE: The foliowing resistor tolerances are 10% unless { JA2 514 2 5600 2 (5.6 k), 20
4-watt, wire-wound
CAPACITORS

56 Q, 6% (green-blue 10
black) ( )B1 2096 1 36 pF mica 15
100 Q (brown-black- .10 ( )B2 21-162 1 180 pF disc 10
brown) { B2 21171 1 680 pF disc A0
330 Q2 (orange-orange- .10 { B2 2116 1 .01 uF disc 16
brown) ( 1B3 2554 1 10 uF electrolytic .20
470 £ (yellow-violet- 10 ( )B3 2520 1 40 uF electrolytic .60
brown) ( B3 26111 1 1000 uF electrotytic 2.35
1000 §2 {brown-black-red) .10 ( )B4 3149 1 250-1000 pF trimmer .85
3300 £2 {orange-orange- 10
red) CONTROLS
10 k§2 (brown-black - .10
1 M2 {(brown-black- .10 { }C1 10936 1 1000 €2 (1 k) .35
green) ()c1 10904 1 5000 Q2 (5 k) 55
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ey PART  PARTS DESCRIPTION "RICE
Mo, No. Per ¥iv Each

DIODES-TRANSISTORS

{ ID1 56-19 Z V901 rener diode 1.00
{ ID1 5656 2 IN4149 siticon dinde .20

NOTE: Transistors are marked for identification in one of
the following four ways.

Part number.

Transistor type number.,

Part number and type number,

Part number with a transistor type number other
than the one tisted.

Bown oo

{ TE1  417-83 2 L.842 transistar 75
{ JE1 417-118 4 2N339% transistor 40
{Yer ar17201 2 X29A820 transistor 50
{ VB2 497247 2 EL131 JFET 255
{ YE3 417834 2 MPSU10 {or MBF382) e

TIESLGE

KEY PART PARTS DESCRIPTION PRICE
No. No. Por Kit Each
MISCELILLANEQUS
( JF1 250 774 4 632 x 1/4" scrow (5
{ JF2 29447 4 #0 lockwasher .05
{ JF3  29: 64 4 Tapped spacer .10
tTEMS FROM PACK #3 (shipping carton)
() B 14071 i Vertical amplifier circuit 2.25
hoard
{ ) 5471306 i Darts Request Form
{ 1G1 4905 1 DNt starter 10
{3 1 Assernhly Manual (See
front cover for
part number.)
{0 331-8 1 Solder (Additional 3’

roily of solder, £331-6,
may be codared for 15 cents

each.)

NOTE: Gee Broe V5 n this Manual tor ““Replacement Parts

aned Price information.””’

VERTICAL AMPLIFIER CIRCUIT BOARD
PARTS PICTORIAL {Cont’d.)

NEREe FATIL oA
TR R AT ~o

TR DI0DES

'\\‘-,//v/‘ o~ P //. - .
[OR, JoR K{\‘ .
P R L A A
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STEP-BY-STEP ASSEMBLY

START

.

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST
KEEP THE

SOLDERING
1RON TIP CLEAN... =
WIPE IT OFTEN WITH A
DAMP SPONGE OR CLOTH.

Position the vertical amplifier circuit
board foil-side-up. Then complete each
step on the Pictoriai.

() Install a trimmer capacitor (#31-49)
in the following manner,

Al Install the capacitor on the
foil side of the circuit board.

B. Use pliers to twist the two
indicated side lugs (on the
component side of the circuit
board) slightly. Solder ail of
the small cnd leaves together
on the component side of the

ircuit boar

COMPONENT SIDE
OF CIRCUIT BOARD

C. Solder the indicated end lugs

to the foil on the foil side of

the circuit board.

CONTINUE

.~

NOTE: At times, resistors or capacitors
will be supplied in various case lengths.
Therefore, extra circuit board holes are
provided. Use the holes that best accomo-
date the components you r\cceived.

___C)__

(-} Turn the vertical amplifier circuit
board lettered-side-up. Then com-
plete the following steps.

s

C/

G /%fl

PICTORIAL 11

NOTE: When you are mstructed to mount
a power resistor 3/16" above the circurt
board as shown, use a 1" x 1" picce of
3/16" cardboard (from shipping carton)
for a spacer. Solder cach resistor as it is
instalted, cut off the excess lead lengths,
and then remove the cardboard spacer

"X

S \L CARDBOARD
\\T\ SPACER
3lie

3

() 5600 2 (5.6 k), d-watt, wire wound
resistor. Mount this 1esistor 3,167
above the circuit board.

() 5600 Q2 (56 ki, 4-watt, wire-wound
resistor. Mount this resistor 37167
above the circuit board.

UAY I
R VR I O A R

DS PTG T

PHL o HC

() VR-9.1 zener diode (556-19) at
Z2D102.

() 1N4149 diode (¥56-56) at D104,

{ '} 1N4149 diode (#56-56) at D103.

{ ) VR-9.1 zener diode (£56-19) at
ZD101.

{ ) Soider the leads to the foil and cut
off the excess lead lengths.
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START

b

{ )} 1000 £ {brown black-red}.

{ )} 3300 £ {orange-orange-red).

CONTINUE

.

100 €2 (brown-black-brown). !
56 £ (green-blue-black).

{ )} 330 (orange-orange-brown).

{ ) 100082 {brown-black -red).

{ } 330 {orange-orange-brown).

() Solder the leads to the foil and cut
off the excess tead lengths.

() 4708 {yellow-violet-brown).

{ ) 1000 2 (brown black red)

(1 100 (brown-black-brownj.

{ } 56 (green-blue-black).

{ ) 1 MS2 (brown-black green).

{ ) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 1-2

1000 €2 (brown-black-red).

470 Q (yellow-violet-brown).

10 k§2 {brown-black-orange).

Sclder the leads to the foil and cut
off the excess lead lengths.

NOTE: As vyou install each of the
following controls, solder the ieads to the

foil,

()

500 2 control (#10-918) at 100 V
ADJUST.

()

5000 £2 (5 k) control {10-904) at
VERT CAL.

{

)

1000 £ (1 k) control (#10-936} at
DC BALANCE.




START

b

NOTE: When you install an electrolytic
capacitor, always match the positive (+)
marked end of the capaciter with the
positive (+) mark on the circuit board.

POSTEEGD o0
SARKED ENG

() 40 iF electrolytic.

£ ) 10 uF electrolytic. \

[ ) 1000 uF electrolytic.

Page 1- 13

CONTINUE
2 Pe

CAUTION Be sure this rosistor lead does
not touch the 1000 uF electrolytic capaci-
tor Cdse.

{ 1 36 pF mica.

NOTE Before you install disc capacitors,
use tong-nose pliers to remove the excess
insulation trom the capacitor leads.

i 1 180 pF disc.

{ ) 680pF disc

{1 .01 uF disc.

{ ) Solder the leads to the foil and cut
otf the excess fead lengths.

NOTE: Install the next two transistors in
the following manner- Cut off the “B”
tead and then insert the other two ieads
into  their correct holes in the circuit
board. Solder each lead to the foil and cut
off the excess tead lengths.

() 2N3393 transistor (%417-118) at
D101.

{ ) 2N3393 transistor (=417 118) st
D102,

NOTE - in the fellowing steps. install cash
of the transistors as followes

1 Refer to the ddlustration heiow and
identity the S DL and G teads of the
ransistor.

2. Insert the transistor leads into the

corresponaing S, U and G holes in
the circust board.

3. Pasition the transistor 1/4"" above
ther circut board,

4. Turn the coant boord over, soidar
the leads to the fod, and cut otf the

excess lead lengths.

{ ) EL131  transistor 2417241
Q103.

PICTORIAL 1-3

( J EL131 twransistor (#4117 2410 at
Q101
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NOTE: Instab
shown, "

SR T TW Hansistors as

CONTINUE

with the mevel Luthce o the it
Doard, i tha i o the o and oot

¥ rhe vl oag frgl! e
/{ ¢ XEOASSA Danestor (24172050 o
Q108.

{0 842 nansista (5317 830 av Q1%

{b MNote the locatons marked @a[
ca

bocorner of the circunl bourd
Mount a tappsd spacer ot each o!

these four lecations with a =6 lock
ashber and o 6-:32 % 1747 sorew

e lockwasher berweaen e

(5 MPSUIC {or MBEF382] wtansistor

. CHCt DGard ad e spaner e
=417 8341 a1 01N beer
FLEE |
— o R S
Y] A , [ BT ELEES
) MPSUTO  {or MBF382) transtor -, 7 .
(=417-834) a1t Q109 !
NOTE b thee failowny o gy o 1l
R Gt transistors s folte s N [
1 Reder o the Mognater o T R
Uy the B0 g wo o o oy L
sistar T st sapples)
VOUE 500y e n e et ~ N
- CIRCUIT BOARD CHECKOUT
2. ent the gansinior deads ooty the Carefuiiy anspeat the cirendt buasd foe e

corvcsponding £ 0 aerd 2 bl e

The

felfowing conditicns

CHGU Deered

C ) Unsotdered connecnions

3. Poatro the drang toe 1 A4 ey

th coro ot ! fo CotdY sotder cones teen
" . : . 1 PR orrdues by e Tl atton o
4. Lure the Lot board over Sokder ? idues t ‘ v g

the fesds 1ot tod nd eot ot the

; oy T Nt
sace dend tenathe, 4 L nl it )
Ty it
f Transedqors o the proper Tepe and
e
bty L Rt tor LA it

wrroet proation of the poa.

vt

0 Prades for thy cosrect posihior o

the banded end.

NOTE At thas neaat there shoaid Le oo

{0 LE4A2 tansistor 17317 84 a1 GIUL

CEATLON I COmpnghts ifoany s

0 M2UAE2G tansetor 24817 G

reman, caretuliy recher koyour work toos o
N
. / Hostep ey have been everlooked
Q107

transetor =417 018 ot /

trorsistor (2417 118
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POWER SUPPLY CIRCUIT BOARD
PARTS PICTORIAL (Cont'd.)

QD

NOTE: HEATH PART NUMBIRS ARE STAMPED
ON MOST DIODES.

N

P

&9




POWER SUPPLY CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #2 and check each part against
the following list. Make 2 check (Js in the space provided as
each part is identified. The key numbers correspond to the
numbers in the Parts Pictorial. Do not discard any packing
materials until all the parts are accounted for. Pack #2
contains all the parts for the Power Supply Circuit Board
except those parts required from Pack #3, the shipping

container.
KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each PARTS PICTORIAL

RESISTORS

1/2-Watt, 10%

AT 19 1 1000 £2 (hrown-black A0
red)

{ a1 193 1 1800 £! {brown-gray- 10 /
red)

(a1 124 1 33 k&2 {orange-orange .10

orange)
{ JA1T 129 2 220 kS2 (red-red-yellow) .10 §i/

1.Watt, 10% <

{ 1A2 1194 1 22082 {red-red-brown} .10

{ TAZ 1321 3 470 k2 {yetiow violet .10
yetlow)

E»Watt, 1 %

A3 14137 z 220 8 (red red-brown) .10

(VA2 1309 1 270 2 {red violet 10
brown}

{ 1A3 1162 1 330 82 (orange orange. 10
brown!

Lud - gy,
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KEY PART PARTS DESCRIPTION
No. No. Per Kit
Resistors (cont'd.)
Other Resistors
( JA4 3415 1 140 2, b-watt,
wire-wound
( }A4 3195 1 330 &, 5-watt,
wire-wound
{ JAb 3-15-7 1 1000 £ (1 k2),
7-watt wire-wound
( )as  3-2-7 1 3750 2, 7-watt,
wire-wound
( Jas 3-7-10 1 10 k€2, 10-watt,
wire-wound
CAPACITORS
( )1 21-116 2 .005 uF, 3kV, disc
{ B2 2362 3 .1 uF, 1600 V, tubular
{ )83 2543 1 70 uF electrolytic
{ B4 25121 1 500 uF electrolytic

PRICE
Each

.15

.15

.15

.20

.25

.35
75
1.15
1.30

— . p— i, i

I

K

KEY PART PARTS DESCRIPTION
No. No. Per Kit

DIODES

)IC1  56-19 1 VR-9.1 zener
)C1  56-55 1 VR-36A zener
)IC1  56-68 1 ZV R-68 zener
lc1 5727 8 1N2071 silicon
IC1 5752 2 5020 silicon

TRANSISTORS-INTEGRATED CIRCUIT

)C2  417-834 2 MPSU10 (or MBF382)

transistor
MISCELLANEQUS
)JC3  434-233 1 IC socket
) 346-1 6" Sleeving

ITEMS FROM PACK #3 (shipping carton)
) 85-1409-1 1 Power supply circuit
board.

JC4  443-631 1

PRICE
Each

1.00
1.00
1.50

.50
1.20

1.00

.15
.05/ft

TIL115 integrated circuit 2.90

NOTE: See Page 1-5 in this Manual for “’Replacement Parts

and Price Information.”




CONTINUE <+
START ' (} Cutetwo 3/4" lengths of sleeving.

Place a length of sieeving on each
lead of a ZVR-68 diode (#56-68).

NOTE: When you install an electrolytic
capacitor, always match the positive (+)
markerd end of the capacitor with the (1}

Connect the banded end of the
positive {+) mark or the circuit board

ZVR-68 diode to the indicated lead
of the .005 uF capacitor as shown
(S-1).

()} Connect the other end of this diode
to the indicated lead of the 330 €2,
5-watt resistor as shown (S-1).

TPOSITHVE (41
MARKLD END

3/4 SLLEVING

——d

{ )} 70 uF electrolytic.

s
.

//,' /
0 i i //
{1 500 uF electrotytic, /;ﬁ////y%v/jﬂ ////% e I
IMPORTANT NOTE: Befoie instatiing !. i»
dise capacitors in this kit use long-nose L _
piiers to remove the excess insulation from

the capacitor leads

() 1800 O (brown-gray rod)

() 330 0, 2watt {orange orange
brown).

() 22082, 2-watt {red red brown)

()} 2708, 2 watt (red-violet brown;.
[} 005 unF disc, Positian this capacitor

18" above the circuit board and

() 2209, 2-watt {red-red hrown}.
solder the feads to the toil.

{ ) 2209, t-watt (redred brown) .
i) 00L uF disa

(7 470 kQ, 1-watt  (yellow-violet
yetlow).

NOTE  When you install the following
three Capacitars, always match the banded

ned of aach capeciter with the band mark -
e of wach capaertor with U} 470 k&L Twatt  (yeliowwviolet
yeilow).

on the cicut hosed,

() 470 k2, tlwatt  (yellowviolet
yvellow),

{1 Solder the icads to the foit and cut
off the excess lead lengths.

in

o T TG VTG KV capaciion.

CON ek 3ADDV A LV capacitor. -“’.i /

// //
7

7
i
7/

O % P 150U 11 G LV capacitor

¢ 1 Solder the

A1 he

o soothe bt and cut 5
oot iengths

Q A v k) { N 2 3 4 5 (? 7
STNEE LI A i ! I T E T . ot

- by i - T T T T T Y Y T T T T T i T 1

(’) B : N P2 8 a 15 11 12 13 14 15 16 17




START
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{intrgrated

Step,

Read the tottowing infgrmangn

etore yau apsall ange i

irt) sockot o o

fhtownog

} Mount the IG souker as follows

1. Cut and remeve pins 4 and 5 from
the 1C socket as showr,

-
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board.
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Insert e 10 sk Dy 0 theer

Fesprective Bodes 1 the Groua bogrg
4. Push the 10 ek et firmiy ggaingt the

SHOU Board.

5. Soide: it th
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the 4

Gty esch 3
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i

THHNVTY
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vt P esscire 10ty

Sotore AT 1AN

10, mux D s eentered g
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e,
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CIRCUIT DESCRIPTION

A complete Circuit Description of your Oscilloscope is
contained in Book Three, Assembly Manual 9560-3, Part 1.
The partial Circuit Description, which follows, applies only
to those portions of your kit that you have completed in the
first Assembly Manual, 9560-1.

VERTICAL AMPLIFIER

From the attenuator circuit, a portion of the input signal is
coupled through resistor R101 and capacitor C101 to the
gate of transistor Q101. Resistor R101 protects Q101 from
being damaged in case a high potential is applied to the
vertical Input connector while the Volts/Cm switch is in one
of its lower ranges. Diodes D101 and D102 are transistors
connected to provide a zener action. These diodes limit
the input signal to approximately =9 volts, to further
protect Q101 from excess gate voltage. Capacitor C101
improves high frequency response by forming a high
frequency path around R101.

Transistor Q101 is a field effect transistor (FET) connected
as a source follower. This type of transistor provides the
high impedance input necessary to prevent loading the
circuit under test.

Transistor Q102 is a constant current source for input
transistor Q101. Diodes D103 and D104 each provide a .6
volt drop (total 1.2 volts) and hold the base of Q102 at a
constant voltage. Since the circuit of transistor Q102 is
basically an emitter follower (common-collector), and the
emitter voltage is dependent upon the base voltage, the
emitter voltage will also remain constant. This constant
emitter voltage is across DC Balance control R102;
therefore, the current through R102 is constant. Control
R102 is adjusted so the source voltage of Q101 is zero when
an input signal is not present.

A signal applied to the gate of Q101 will cause only voltage
changes at the source because the current through Q101 is
constant. These voltage variations are applied across vertical
Variable control R409, and a portion of this signal is applied
to the gate of source follower Q103.

Transistor Q104 forms a constant current source for
transistors Q105 and Q106. Since the emitter of each
transistor is connected to this constant current source, the
current source serves as a common emitter resistance and
sets the operating point for the following stages.

The output from source follower transistor Q103 is
amplified by Q105. A portion of the signal applied to the
base of Q105 appears at its emitter. Because transistors
Q105 and Q106 have a common emitter resistance, the
signal present at the Q105 emitter is effectively coupled 1o
the emitter of Q106.

Transistor Q106 functions as a common base amplifier
whose base is held constant by the Vert. position control,
R403. This control positions the trace by applying a DC
voltage to the base of transistor Q106 and causes g DC
unbalance in the vertical amplifier. When the collecior
output voltage of Q105 decreases, its emitter voltage will
increase. An increased emitter voltage at Q106 reduces its
forward bias and increases its collector output voltage. The
signal at the collector of transistor Q106 is 180 degrees

1-21
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out of phase with the signal o ibe coliveror of Q155 and

forms a “push-puly’” rype of amptlier asyuired o drive the
CRT deflection platos, Cavesitor C1us is an emitior bypasss
capacitor 1o bhonst the gain at bigh trequencies. Eontter
resistors B10% and 3109 estavlish the DO gain ot the
vertical amplifrer,

Driver tramsistare Q107 and Q108 are common emitter
v addiien 10 providing gain, they also isolate

transistars Q105 and 71506 from the output stages.

amphifiers,

G102 and 0111
cifterential wianai and diive the vestical plates of the CRT

Ouiput amplifiers again  ampitfy  the

POWER SUPPLY

Line voltage is connected through the slow-tlow fuse and

the power switch on the Intensity control 16 the primary
windings of the power tansformer. The dual-primary
transformer windings may be connected o paraliel ior
120-volt operation or in series for 240-volt vpeianon,

The high-voltage  secondary  winding  of  the
transformer is connected to the voltase doubler crrcuit
consisting of D201, D202, C204, and C20% Reustor R708
and capacitor C203 filter this negative high voltage which s
coupled through resistor B412 1o the arid of the CRT. The
intensity and focusing voltages arve aiso suppiiad to the CRT

power

from the voltage divider perwork conasting of resistors
Rz06, R207, R209, intensity cuontrol R4A03, and Focous
control R411. A separate 8.3 volt winding supplizs the CRT
filamert voltage.

A secondavy winding supplies 1 voelt peak-io-peak to the
TVP-P iput and 10 the Input svatch on the front panel.

EEEIVERENIER - et

The low voltage sccondary winding is connected to full-wave
rectifier diodes D203, D204, D205, and D206. Zener diode
23204 and resistor R217 maintain @ constant voltage to the
hase of pass transistor Q201. (Figure 1-1 shows a simplified
schematic of this power suppiy.) The output from the series
pass transistor s a regulated 31 volts. By connecting equal
loads from cach side of the supply to ground, shown as RL1
through RLS, six separate DC output voltages are obtained.
These are: 42 velts {vert), +9 volts (horiz), +5 volts {sweep),
=5 volts swaep). -9 veits (vert), and —9 voits (horiz),

Defiection potentials are obtained from another secondary
winding conrected to tull-wave bridge rectifier diodes D207,
D208, 0208, and D211. An unregulated 180 volits DC is
obtained through resistor R218, and an unreguiated 150
volts DC is obtamed through resistor R221

IEERETRE




V0.

Fage 1.23

QUESTIONS

IMPORTANT — These instructions MUST be accurately followed to avoid loss, or errors

in grading.

Indicate your answer on this shect by flliny in the b for the must correct
answer to each guestion.

When all questions have heen answered. place the answer card in the proper
positien to line up the boxes on the card with the boses on the sheef.

Next, copy the complete lesson code into the space provided on the card,
and fill in the answer boxes to correspond with those previousiy filled in
on thix sheet.

Sefore mailing. be cerfain yaur correct siudent aumber. name and address
appear on the card,

LESSON CODE |

9560-1
I

-
|
|
i

_Inwhat position of the vertical wtenuator switeh is the input signal applied divectiy 1o the

vertical amplificr
PIAY 3, (B L 030 G, . s

(D1 zenev dicdes,

Q104 operates as a
¥ A constant current source, (L common cmticr amplifi

armplifiev, (M) common base winplifier,

) To provide de balance of the stage, Rips is adystod tor
r—_— ¢ Qio1 stage, Rigs )

B P Al zero Qygj source voltage, (B a slightly nositive Wipj ~ource voltege, 0 a
[EDRISFRVIE

Tinegative Qyyy) source oliave

When the voltage at the base of Qopp in the power supply circuit increascs,

prrm—

ﬁ S (A the emitter vollage &

reases, (Biihoe cimitter voltage remains condiant

voltage increases. (I the cullector voltave devrcases,

THIS EXAM CONTAINS ONLY FIVE QUESTIONS

jwi@l=~b-4

f=To)--F

AL emvitter followers. (137 connen crmitter ampliticrs, (O comraon base amplidiers

Ler Source, G4 ven naan ervitior

Crthe eritter
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STEP-BY-STEP ASSEMBLY

START

shown. Then proceed with the following|

steps.
%Z = = ———

Resistors are 1/2-watt unless otherwise
stated.

Position the power supply circuit board a;l

NOTE: Mount the following five resistors
above the circuit board as shown. Usea 1"
x 1" piece of 3/16" cardboard {from
shipping carton), for a spacer. Solder each
resistor as it is installed, cut off the excess
tead lengths, and then remove  the
cardboard spacer.

1"l
CARDBOARD
SPACER

36

CONTINUE <&

NOTE: DIODES MAY BFf SUPPLIED
IN ANY OF THE FOLLOWING SHAPES.
ALWAYS POSITION THE BANDED £END
AS SHOWN ON THE CIRCUIT BOARD.

S<uad

[ BAND OR BANDS ]

) 2

{ ) Locate eight 1N2071 silicon diodes
(#57-27). They will be installed in
the following steps.

1N2071 diode at D207,

1N2071 diode at D208

1N2071 diode at D209.

1N2071 diode at D211,

(<) 1000 £, (1 k), 7-watt, wire-wound.

{ ) 330¢2 5-watt, wire-wound.

{ )} 37508, 7-watt, wire-wound.

()} 10k, 10-watt, wire-wound.

()} 140 Q, 5-watt, wire-wound. Save a
cutoff lead for the next step.

{(~.) Wire. Use the cutoff lead from the
previous step. Ignare the '220" and
the resistor outline at this location.

() 220 kS (red-red-yellow).

(-} 220k$2 {red-red-yellow).

('} 33k (orange-orange-orange).

(-} 1000 £2 (brown-black-red).

() Solder the leads to the foil and cut
off the excess lead lengths

PICTORIAL 21

IN2071 diode at D206.

1N2071 diode at D204,

1N2071 diode at D205,

1N2071 diode at D203.

VR-36A zener diode (#56-55) at
ZD201

VR-9.1 zener diode (#56-19) at
2D202.

5D20 silicon diode {(#57-52) at
D202.

5020 silicon diode {#57-52) ot
D201,

Solder the leads to the foil and cut
off the excess lead lengths
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NOTES:

1.

VERTICAL AMPLIFIER CIRCUIT BOARD

cror

0"3} PUOISIA ¢ooz 0 1Y3usdo
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SCHEMATIC OF THE
BELL & HOWELL
5" TRIGGERED SWEEP

OSCILLOSCOPE

ALL RESISTORS AR[ 1/2 WATT, 10% TOLERANCE UNLESS
OTHERWISE NOTE

ALL CAPACITORS LESS THAN 1 ARE !N uF (MICROFARADS),
ALL OTHER CAPACITORS ARE IN pF (PICOFARADS). UNLESS
OTHERWISE NOTED.

THE VOLTS/Cm AND THE uSEC/Cm SWITCHES ARE SHOWN IN
THEIR FULLY COUNTERCLOCKWISE POSITIONS,

COTHIS SYMBOL INDICATES THE DC VOLTAGE THAT SHOULD
BE PRESENT AT THE INDICATED CIRCUIT POINT

ALL VOLTAGES WERE MEASURED WITH A BELL AND HOWELL
DIGITAL MULTIMETER VOLTMETER FROM THE POINT INDICATED
TO CHASSIS GROUND, VOLTAGES MAY VARY £10% AND ARE
TAKEN UNDER THE FOLLOWING CONDITIONS:

A. ALL SWEEP TRIGGER SWITCHES UP

B. VOLTS/Cm SWITCH IN THE GND POSITION.

C. MODE AN INPUT SWITCHES UP

D. uSEC/Cm SWITCH IN THE EX1 POSITION.

€. STABILITY CONTROL MAXIMUM COUNTERCLOCKW!SE

7 THIS SYMBOL INDICATES A CIRCUIT BOARD GROUND
= VHIS SYMBOL INDICATES A CHASSIS GROUND.

LETTER-NUMBER DESIGNATIONS FOR RESISTORS, CAPACHORS
ETC., HAVE BEEN PLACED IN THE FOLLOWING GROUP
100-199  VERTICAL AMPLIFIER BOARD
200-299  POWER SUPPLY BOARD
300395 HORIZONTAL AMPLIFIER-SWEEP BOARD.
400-499  CHASSIS MOUNTED PARTS

ROTARY SWITCHES SHOWN IN FULL COUNTERCLOCKWIS:
POSITIONS

S402 WAFER VIEWED FROM REAR OF SWITCH.

S408A WAFER VIEWED FROM REAR OF SWITCH

S408B WAFER X-RAY VIEWED FROM REAR OF SWITCH.

SEE PAGE 3-79 OF THE MANUAL FOR INTEGRATED CIRCUIT DETAIL

UNSHADED PORTIONS OF THE SCHEMATIC ARE THE CIRCUITS
ASSEMBLED IN THIS MANUAL

367

D3oe: 07
B b e

@) (D

4 na0s. mnh
45145 NAsa b

{HORIZONTAL AMPLIFIER.






