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Figure 1-1. Du Mont Type 901 Engine Analyzer

-
i
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SECTION 1
TECHNICAL SUMMARY

1-1. INTRODUCTION

The Du Mont Type 901 Engine Analyzer is an ac-
curate electronic instrument for analyzing the per-
formance characteristics of engines either in the
garage or on the road. It is particularly adapted to
locating troubles in the ignition system; however, by
using suitable auxiliary pickups (transducers) it be-
comes equally useful in studying. such engine per-
formance factors as valve operatiOn, pressure, vibra-
tion, ignition timing, ignition advance, and pre-ig-
nition.

The Type 901 incorporates a 5-inch cathode—ray
tube which displays information pictorially in the
form of vertical deflections as the beam forms a hori-
zontal line across its face. Each cylinder is represent-
ed by a separate horizontal line appearing on the tube
face from top to bottom and in the firing order of the
engine. Any deviation from normal engine opera-
tion is clearly indicated on the waveform the exact
instant the event occurs. The Type 901 may be used
on any engine having from 4 to 18 cylinders and op-

erating over speed ranges of 400 to 4000 RPM, En-

gine speeds can be directly read from a tachometer on

. the front panel. .

1-2. FEATURES

(I) Visual dynamic patterns on the tube face show
the exact condition of engine operation.

(2) Notroublesome mechanical hookups required.

Convenient chp—on connections.

(3) Engme operallon not affected, All testmg
done without disconneeting any engine wires.

- (4) Eliminates trial and error method in auto-

molive servicing.

(5) Signals taken from secondary Cerlllt show

condlt]on at the spark plug.

(6} Total length of baselmes is equal to 720° of
crank rotation.

{7) "Each baseline réprese’nts one'cylinder cycle
displayed across full screen width.

(8) Number of lines automatically' produced is
equal to the number of cylinders in engine. |

(9) Accurate, absolute, cylinder-to-cylinder read-
ings of such phenomena as dwell and spark duration.

{(10) Tachometer for direct reading of engine

RPM.

{11} Can be operated from a car battery (6 or 12
volts) using the Du Mont Type 2625 Vibrator Power
Pack or on a bench using 115 volts, 50-400 cycles.

(12) Dependability proven by years of use in Iab-
oratories and varied field services.

(13) Conveniently applied to autometive, aircraft,
tank or other internal combustion engines using 4, 6,

7,8,9,12, 14, or 18 cylinders.

(14} Dual signal seleclion enables signals from
external pickups to be used.

(15) Can be used for almost any engine function
that can be converted to an equivalent electrical sig-
nal by using a suitable external pickup (transducer).

(16) No pre-amplification necessary due to the
bandwidth and high-gain of the signal amplifiers.

{(I7) Enables fast phenomena of engine functions
to be recorded and ohserved which are otherwise too
fast for mechanical or direct observations.

1-3. CIRCUITRY EMPLOYED

For a general understanding of the elecirical cir-
cuits incorporated in the Engine Analyzer, refer io
the over-all functional block diagram, Figure 3-1.
A detailed explanation of the circuit operation will be
found in Section 3.

1-4. TECHNICAL SUMMARY

The electrical and physical characteristics of the
Type 901 are listed in Table 1-1, Technical Summary
Sheet, which follows:
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technical summary

TABLE 1-1

TECHNICAL SUMMARY

GENERAL INFORMATION

MName and Designation of vnit
CATHODE-RAY TUBE

Nominal Accelerating Potential ...

Cathade-ray TI‘Jbe Scale ..

VERTICAL DEFLECTION CIRCUIT
Signal Selecﬁon,,.u... oo eeemm e

fgnition .. ...

Sensitivity

Input lmpedance e

Sinusoidal Frequency Response. ... |
{Referred to sensitivity at 1 kel

Yertical Sweep Synchronization_.
Vertical Lock...oooovooooo o
Yertical Swéep Generalor ...

Yertical Sweep Frequency.. ...

Line Spacing... e

Yertical Centering_ ...

HORIZONTAL DEFLECTION CIRCUIT

Horizontal Sweep Synchronization._...........

Harizontal Lock ...

Horizontal Sweep Generater_...

Horizontal Sweep Frequency ... .

Horizontal Line Length ...

SPECIAL FEATURES

Cylinder Selection....__......._.. U S

Tachomefer . .
Tilt Corvection. ... ...

Size Correction ... PR

Speed Range . ... ...

Du Mont Type 201 Engine Analyzer

L - T 5ADP1 (ﬂn!-fuqe, tight tolerance)

3000 volts

Silk screened; removable scale calibrated in distributor degrees of dwell for
4, &, and B-cylinder engines including graduntions 5° beyond zero

Either of two inpuls selectable by front panel IGNITION-PICKUP switch

Signal fed internally from COIL INPUT to amplifier

__Signal fed from external pickup {transducer), through o telephone jock (pickup}

1o amplifier
0.016 rms volts/inch minimum

200K ohms 1o 1 megohm (depending vpon SENSITIVITY setting]) shunted by
approximately 125 upf

Mot more than 3 db down from 5 cycles to 30 ke

Yertical sweep synchronized from No. 1 cylinder vsing RED pickup lead
YERTICAL LOCK control permits stable operafion over range of engine speeds

_Linear driven sweep time base provided by o gos triode

Equal 1o one-half the engine RPM

Froni-panel control permils desired separation of the disployed lines or super-
imposes them.

Permits position of uny line to within 1% inches of CRT center with maximum
spacing between lines

Horizontal sweep synchronized internally from COIL INPUT using BLACK pickup
lead

Herizontal lock control permits stable operation over range of engine speeds

Linear driven sweep time base provided by a gas triode. Retern trace auto-
maticaily blanked : ’

Equal to one-half the engine RPM times the number of cylinders

Continuously variable over range from 3 inches to 8 inches for each line

Selects number of cylinders for proper tachometer reading; 4, &, 7, 8, 9, 12, 14,
and 18

Single range 0 to 4000 RPM. Accuracy +5%
Yertical signal deflected ot right angles to baselines

Horizontal size constant to within }-5% 1o ~—10% of value ot 1000 RPM

From 400 to 4000 RPM

TECHNICAL SUMMARY (Continued)

TABLE 1-1

~ section 1
- technical summary

POWER SUPPLY

Primary Source ...
Primary Frequency. ...

Primary Power e

PHYSICAL CHARACTERISTICS

Height .

Width

,,,,,,,,, 115 volts £10%
,,,,,,,,,, 50-400 cycles

.75 watts {approximately}

15% inches
@3} inches

Length.
Welght ..

TUBE COMPLEMENT. ..

ACCESSORIES SUPPLIED:

No. 1 Cylinder Signal Lead {Red) __..___...__.

Ignition Cail Signal Llead {Black}

Calibrated Scale (Removable) .. .

20 inches

50 pouids’ {approximately)

,,,,,,,,, SADPT - 1 617 - 2

6AQ5 -1 884 .2
6AUS - 3 12AU7 - 5

ing 5° beyond zero

Eleven-foot capacity pickup lead
...Eleven-foot capacity pickvp lead

Calibrated in distributor degrees of dwell for 4, 6 and 8 cylinder engines includ-

12AY7 - 1 TX2A -2

12AX7 - 2 - oX4 - 1
OB2 - 1

100 100
Py M i .
ac / \ 20
/ N
80 - 80
w /
Y
% 70 ) A\ ra
o
o eo 9 &0
@*
W 50 50
<3
5 so 40
o
o
& w0 20
: VERTIGAL AMPLIFIER - TYPICAL FREQUENCY
20 RESPONSE  GURVE 20
o 10
o o
1 10~ 100 IKC 10KG 100KG MG

FREQUENCY




SECTION 2
OPERATION

2-1. GENERAL

The Du Mont Type 901 Engine Analyzer is
shipped with all tubes in place and ready to operate.
Since this instrument is portable no special installa-
tion procedure is required.

2-2. FRONT-PANEL FACILITIES (See Figure 2-1)

The front-panel markings are essentially self ex-
planatory, and after carefully studying Table 2-1, the
operator will find it possible to master the controls
with a minimum of practice.

TABLE 2-1
FRONT-PANEL FACILITIES

NAME

IGNITION-PICKUP

BRIGHTINESS

NUMBER OF CYLINDERS
FQCUS

PICKUP

VERTICAL LOCK

YERTICAL CENTERING
HORIZONTAL LOCK
NO. 1 CYL INPUT
CQIL INPUT

ENGINE RPM
POWER

PILOT LIGHTY

FUNCTION
SENSITIVITY Control: determines the height of signal deflection {wiggles}
LINE START ‘Control: positions paltern to the left or right -
LINE SPACING Control with swifch: adjusis vertical spacing between lines. When set fully CCW, patern collapses.
to o single fine allowing overlapping of signals for comparison
LINE LENGTH Control: defermines v;fidlh of pattern

" DPDT Switeh: When set fo IGNITION, intérnally couples ¢oil-ignition signal from COIL INPUT and

applies signal to vertical amplifier. Whén set to PICKUP, internally couples externdl signal (trans-
ducer) thru telephone jack to amplifier

Conirol: varies the trace brightness

Switch: selects numb;ar- of cylinders in the engine under tesl for proper tachemeter reading
Control: adjusts sharpness of the lines

Teléphone Jack: provides input cannection for auxiliary pickups {transducers)

Control: adjusts to show same number of base lines in the pattern as there are cylinders in car under
test

Control: positions pattern vp and dewn on screen

Conirol: holds pattern stable horizontally

Red Bindiﬁg Posts: provides rermingls for. .éujpiing the signal from ignition lead of No. 1 cylinder
Black Binding Posts: provides tenjl'\ir_mj,s-_br coupling the signal from coil to distribulor lead

Tachcmeler: indicales engine spée;ds to an accuracy of 5%

Toggle Switch: turns equipment on

Indicator: lights when POWER is turned ON

2-4. ENERGIZING EQUIPMENT

2-3. PRECAUTION AGAINST SCREEN BURNING
Keep the BRIGHTNESS low when the equipment

is not being used, and never allow a spot to remain
stationary on the screen. This condition will exist
only when trouble is present and the spot stops mov-
ng. )

4

To place the Type 901 in operation, plug power
cord into a 115-vi It, 50-400 cycle outlet and throw
POWER switch to ON position. To eliminate shock
hazard, ground unit with pigtail provided on line
cord.

i
H
[

% 1

[ —

- Figure 2-1. Knob Sefting for Stationary Selfing

section 2
‘operation
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2-5. STATIONARY TESTING OF IGNITION SYSTEM

Step :. Place instrument on table preferably close
to distributor side of engine.

Step 2. Plug into 115 volts a-c, 50-400 cycles
only.

Step 3. Plug black pickup lead into COIL INPUT
{black binding posts} on front panel, fastening clip
end over eoil to distributor lead.

Step 4. Plug red pickup lead into NO. 1 CYL
INPUT (red binding posts) on front panel, fastening
clip end over ignition lead of No. 1 spark plug.

CAUTION

Lecale clips so that they do not touch spark plug, plug
terminal, or any melal parts, particularly those ot high
veliage, Keep wires away from fan bell and other moy-
ing engine ports. Be sure panel connection is made so
stgnal is not grounded.

Step 5. Set front-panel controls as shown in Fig-
ure 2-1 and turn instrument on. Readjust VERTI-
CAL LOCK, if necessary, to obtain the proper num-
ber of lines on screen.

These settings will suffice for most installations,
_and once set for a specific car only minor changes,
“5f any, need be made when used on other cars.

Step 6. Locate calibrated scale in proper posi-
; tlon on screen as to the number of cylinders under
test. -

After following the above steps, the pattern appear-
ing on the screen should resemble either Figure 2-2
or 2-3 shown below, provided the ignition system is
operating satisfactorily.

-
w_—»k ——————
T M —— —

f \n e,

A, -

LY
T

Figure 2-2. Standard Pattern (6 cyl.}

NOTE: After a stable pattern appears, the appro-
priate front-panel controls may be readjusted slightly
to suit personal preference. To obtain a satisfactory
pattern with a minimum amount of flicker, engine
speeds of 1000 to 1200 RPM are recommended. If
no patiern appears after approximately five minutes,
refer to the Trouble Shooting Chart in Section 4.

2-6. WAVEFORM ANALYSIS

The following procedure is recommended for ana-
Iyzing the waveform appearing on the screen of the
Type 901 Engine Analyzer.

Step 1. Set. up instrument per instructions of

Paragraph 2-5.

Step 2. Adjust LINE START to align left end of |

baseline with left vertical index of scale.
Step 3. Adjust LINE LENGTH to align right end
of baseline with zero at right end of scale.

Step 4. Determine spark duration, cam angle,
and dwell angle (see Figure 2-4).

RPM.
NOTE: A spark line longer than normal indi-

cates spark plug gap is too narrow.
A spark line shorter than normal indicates spark
plug gap is too wide.

Step 5. Examine sperk duration for hash up-

ward slope to the rlght or for afiy other irregular-

ities. (See Section I in Waveform Guide Book for -

further examples )

Step 6. Examine duration of low- -frequency os- '

cillations (widely-spaced w1ggles——-['1gure 2-4).
(a) Several cycles should be present.

(b} If only two or less cycles are présent, refer to’ ~
Section 1 of Waveform Guide Book for firther .
analysis of spark durmﬁzon and low frequency osczl s

lations.

Figure 2-3. Standard Pattern (8 cyl.)

Noie: The presentation of the traces will be in the firing order of the engine.

(a) Spark duration is usually 314° to 5° at 1000

mE

e

Step 7. ‘Check the poinis close signals to see that
they align one under the other (with no offset} as
shown in Figure 2-2 or 2-3.

(a) check that the high-frequency oscillations
{closely-spaced wiggles—Figure 2-4) appear as
shown in Figure 2-2 or 2-3.

(b} Notice that the height of the first cycle is the
largest and the height of the cycles which follow are
smaller and smaller. If the first cycle is not the high-
est, see Figure 2-8. (Waveform Guide Book) for
probable cause and remedy.

{c)} Baselines may be superimposed to check
amount of variation of points close signal by rotating

‘LINE SPACING fully counterclockwise.

(d) Refer to Section II of Waveform Guide Book

for further analysis of poinis close troubles.

Step 8. Check the poinis open signal to see that
they align one under the other (with no offset) as
shown In Figure 2-2 or 2-3.

(a} A clean line end indicates satisfactory breaker
point operation. ’ A
" (b) A fuzzy line end indicates poor breaker point
operation.

(&) Refer to Section II1 of Waveform Guide Book

for further analysis of poinis open troubles.

2-7. OPERATING HINTS .

- ; “The prexfious procedure [paragraph 2-6] is suff-

cient for analysis, howéver, the following techniques

.are suggested for additional engine analysis:

- section 2
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a. The waveform may be expanded or “blown up”
to better study troubled portions, by rotating LINE
LENGTH clockwise. Any desired portion of the
expanded waveform may be positioned left or right
on screen by rotating the LINE START control.

b. A useful technique to isolate ignition lead-wire
trouble is to deliberately short the spark plug, and
to note the increase in length of the spark line. Nor-
mally shorting the spark plug should double the
length of the spark line. A lesser increase in length
on one or more (but not all spark lines) indicates
that the spark plug lead or connection on that cyl-
inder is defective. If all cylinders fail to double in
spark line length, check the rotor gap and coil-te-
distributor lead. Move red pickup lead from No. 1
cylinder to some other cylinder momentarily while

checking No. 1.

NOTE: 1If the red pickup lead is connected to any
other cylinder lead except the first, the sequence of
the firing order on the screen will be started from that
cylinder.

¢. Low-frequency oscillation (see Figure 2-4) are
a function of time. If speed is doubled, base line will
be drawn out in one-half the time. Hence, the low-
frequency oscillations appear twice as long.

Points close and poinis open are a function of
crank angle; hence, they should stay constant re-
gardless of speed.

Spark Line remains ﬁrearly constant in length be-
cause the system energy is lower and the cylinder
compression is higher at higher speeds. .

DWELL ANGLE ————»~

- 2

- |t————caM ANGLE:
" SPARK’ o ,
" - DURATION.
SPAHK !
LEVEL Low Fm-:q osc
' SPARK  ©  SPARK
STARTS STOPS , CLOSE

{ ARC OUT) .

»

POINTS

60° DISTRIBUTOR, 120° CRANK ('S'CYL)_|
45° DISTRIBUTOR, 90°CRANK (8 CYL)_J

HIGH FREQ OSC

POINTS
OPEN

Figure 2-4. Waveform Anal’jsis




SECTION 3
THEORY OF OPERATION

3-1. GENERAL

The Du Mont Type 901 Engine Analyzer is essen-
tially a cathode-ray oscillograph with auxiliary cir-
cuils designed for the particular application of engine
testing, Since the cathode-ray tube requires moder-
ately high potentials fox its operation, amplifiers and
control circuits are required to obtain a maximum of
flexibility and usefulness. Sawtooth voltages pro-
duced by two sweep generators are combined, devel-
oping a pattern on the cathode-ray tube correspond-

‘ing to the number of cylinders in the engine under
test. Such a pattern is frequently called a raster.
Synchronizing circuits are used to enable this pal-
tern to be locked or synchronized with the rotation of
the engine, and enable the instrument to follow
changes in engine speed. In addition, a signal am-
plifier channel is provided to display the desired in-
formation upon the lines forming the raster. Refer
to block diagram Figure 3-1 and schematic when fol-
lowing circuitry discussed in the following para-
graphs. '

3-2. VERTICAL AMPLIFIER
a. Vertical Signal Amplifier

The vertical amplifier consists of a signal amphi-
fier and two vertical deflection amplifiers. The input
stage (VI01) uses a dual-triode type tube of low
microphonic characteristics. This tube as well as
those used in the deflection amplifier (V102 and
V103) is mechanically shock-mounted on rubber
mounts to further reduce microphonic effects when
used in a moving vehicle. The input siage is connected
as a differential amplifier with both grids used for
signal input, although one grid is often grounded at
the pickup device. A SENSITIVITY control is lo-
cated ahead of the input stage having an input im-
pedance from 200K ohms at minimum sensitivity to
approximately 1 megohm at maximum setting. Max-
imum sensitivity is such that 12 yms millivolts input
will produce approximately one inch of deflection.

b. Vertical Deflection Amplifier

The vertical deflection amplifier which immediate-
ly follows the input stage, uses two pentodes (V102
and V103) in a balanced circuit. Two input grids
are thus provided in the stage, one receiving the sig-
nal from the input stage, while the other receives the
vertical sweep signal. The stage is self-inverting due
to the high value cathode resistor employed, and

both signal and raster components are effectively in-
verted to provide balanced deflection for both. The
LINE SPACING control determines the amplitude
of the vertical raster component. The VERTICAL
CENTERING control is Iocated in the screen circuit
of the deflection amplifier stage permitting instan-
taneous positioning and is independent of all other
circuils.

3-3. SYNCHRONIZING CIRCUITS
da. General

The synchronizing cireuits (vertical and horizon-
tal sync) are designed to operate over a wide range of
signal inputs such as might be encountered in prac-
tice from one engine to another. Their function is to
accept ignition signals derived from the capacitive
pickup clips and to deliver clean, uniform synchroniz-
ing signals to the sawtooth generators (V203 and
V302) required for sweep. (The circuits are similar
except for some component values which differ in
particular instances to suit the frequency ranges in-
volved.} A correction circuit (V304A-B) holds the
pattern at nearly constant size over the full range of
speed variations.

b. Vertical and Horizontal Sync Amplifiers

The vertical and horizontal sync amplifiers each
consists of one-half of a high gain dual-triode (V201-A
and V201-B} as their first stage and dual-triode type
tube {V202 and V301) in the succeeding stage used
as a pulse shaper and amplifier. A VERTICAL and
HORIZONTAL LOCK control is located at the input
of the respective stages and is capacitively coupled
to the grid, which is returned to the positive supply to
discriminate in favor of the negative components of
the spark signal it receives. Since the grid is held
essentially al zero bias, positive signals will not be
accepted, but negative signals will be amplified, re-
sulting in large positive signals in the plate circuit.
Integration is accomplished by the capacitor in the
plate circuit of the first section. The second stage
amplifies, inverts the polarity, and clips the pulse
further to deliver a clean triggering signal to the

grids of the two thyratrons (V203 and V302)} which

- are used in the two saw-generating circuits.

3-4. RASTER GENERATING CIRCUIT
a. General

To generate a raster-type pattern, two similar saw-
generating circuits are used. Since the raster is com-

e

Mo. 1CYL
NPUT

COIL
NPUT

i PULSE SHAPER HORIZONTAL
HOR SYNE HOR SYNC SawW
@."____ Va8 AMPUFIER GENERATOR L. i
WIDI-A, ¥301.3 ¥302

posed of two saw-tooth voliages a downward slope
to the right of all baselines would be evident with the
absence of the tilt correcting signal. The direction
and degree of the slope is determined by the direction
of the deflection and by the number of kines in the
pattern respectively. Since the pattern starts at the
top and works to the bottom, and the horizontal de-
flection is from left-to-right, the lines will slope down-
ward to the right. To correct for this slope, and to
have the vertical deflections at right angles to the
baselines a portion of the horizontal saw, of negative
polarity, is applied to the vertical circuit.

Each of the saw-generating circuits employs a thy-
ratron {V203, V302) switching tube arid a pentode
constant-current tube (V204, V303}. In operation,
the capacitor in the plate circuit of the thyratron
charges through the resistance of the constant-cur-
rent tube until a synchronizing or trigger pulse is re-
ceived at the thyratron grid. This results in discharge
of the capacitor through the thyratron, following
which the action is repeated. In contrast to the more
conventional arrangement, the plate of the thyratron
remains fixed at its plate potential, and since the

 section 3
theory of operation

constant-current tube is in the cathode circuit, charg-
ing of the capacitator decreases the potential on the
cathode, thus increasing the voltage across the capaci-
tor. To minimize loading on the capacitor, each cir-
cuit is connected to a cathode-follower, the output
of which is connected to succeeding circuits.

b. Yertical Saw Generator

The vertical saw generator (V203) derives its syn-
chronizing pulse from NO. I CYL INPUT; hence,
the vertical saw frequency is equal to one-half of the
engine rpm. The output of this generator is applied
to the grid of V205-A. The other section of this tube
{V205-B) receives the tilt correction signal from the
horizontal circuit.

The TILT AD]J (R226—service adjustment) con-
trols the amplitude of the horizontal saw signal
coupled to V205-B thus, allowing correction of the
line level. The tilt correction and vertical saw signals
are mixed in the cathode circnits, and their combined
output is coupled to the vertical deflection amplifier
(V103) via the LINE SPACING control (R113).
Resistors R218 thru R224 automatically compensate
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Figure 3-1. Funciional Block Diagram, Type 901 Engine Analyzer
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for the amplitude of the tilt signal in the cathode
circuit of V205 as the NUMBER OF CYLINDERS
switch {S201) is set to different positions.

The D-C BAL service adjusiment (R217) varies
the dc level at one end of the LINE SPACING control
to equal that at the other end. This arrangement
provides for symmetrical vertical expansion of the
pattern as the LINE SPACING control is advanced.

The distance between each horizontal line is con-

trolled by adjusting the composite signal (vertical -

saw and tilt correction) voltages applied to V103 by
the LINE SPACING control. When the LINE SPAC-
ING control is set fully CCW, switch S102 is opened
and disconnects the vertical saw from V103. This
feature enables all baselines to be superimposed for
direct comparison.

¢. Horizontal Saw Generator

The horizontal saw generator (V302) derives its
synchronizing pulse from the COIL INPUT. Since
thiz lead contains the impulses from all plugs, the
horizontal saw frequency is equal to the product of
one-half the engine rpm times the number of cylin-
ders. The output of the horizontal saw generator is
applied to the grid of a cathode follower (V305-A)
and to the grid of the horizontal phase spliiter
{V305-B). From the cathode of V305-B, the nega-

“tive saw is coupled to the horizontal deflection ampli-
fier (V300) via the LINE START CLAMP service
adjustment (R320) and the LINE LENGTH control
(R323). Through conventional amplifier operation,
V300-B amplifies and inverts the saw for application
to one of the horizontal deflection plates.- Since the
grid of V306-A is held at a-c ground by C321, the
sawtooth signal at the common cathode effectively
results in a signal at the grid of V306-A that is essen-
tially equal, but opposite in phase, to- that at the grid
of V306-B. The resulting sawtooth signal at the plate
of V306-A is coupled to the other horizontal deflec-
tion plate.

Horizontal positioning is acconiplished by varying
the d-c poiential on the grid of V306-A by adjustment
of the LINE START control (R328).

The d-c level at the CCW end of the LINE
LENGTH control is established at the junction of a
voltage divider (R321 and R322). The LINE START
CLAMP service adjusiment (R320) establishes the
d-¢ level at the CW end of the LINE LENGTH con-
trol. Proper adjustment of the LINE START CLAMP
is obtained my simultaneously adjusting it with the
LINE LENGTH conirol, to obtain a minimum
amount of horizontal depositioning at the left end of
the baselines when the LINE LENGTH control is
varied. ’

The cathode follower stage, V303-A, serves two
functions: (1) it isclates the size correction bias

10

rectifier (V304-A) and clamp (V304-B) from the
saw generating circuit; and (2) it couples the fast-
rising trailing edge of the saw signal to the cathode
of the cathode-ray tube to blank the horizontal return
trace. There is no blanking of the vertical return
trace.

A negative saw from the plate of the horizontal
phase splitter (V305-B) is capacitively coupled
{C313) 'to the vertical sweep cathode follower
(V205-B) to correct the sloping base lines. Proper
adjustment of this slope correction signal is made by
varying the TTLT service ADJustment {R226).

3-5. SIZE CORRECTION
A negative saw is coupled from V305-A to V304,

operating the size correction eircuit. This circuil
consists of a peak rectifier (V304-A) and a clamping
divde (V304-B) which are designed to produce a
corréctive bias that varies in accordance with the
engine speed or frequency of the horizontal saw.
The clamping diode section (V304-B) establishes the
d-c level of the saw at 33 volts. The cathode of
V304-A is biased at a positive polential of 35 volts
and will conduct whenever the negaiive saw exceeds
this voltage. Upon conduction of V304-A, a negative
d-c voltage is developed across R314. This negative
bias is used to control the grids of the constant cur-
rent tubes (V204 and V303). "As the saw voltage
tends fo increase {as engine speed increases), the
bias increases raising the resistance of the constant
current tubes, reducing the peak value of the saw.

3-6.° TACHOMETER '
The ENGINE RPM (tachometer) consists of an

ammeter (M301) in series with the horizontal saw

constant current tube (V303). This meter, calibrated |

to indicate engine rpm, reads the average current
which is proportional to the speed of the engine. To

keep the average current within the same limits, ca- -

pacitors C309 thru C314 are switched in as the NUUM-
BER OF CYLINDERS switch is set to different posi-
tions. .

While not necessary for saw generation, these
capacitors are selected to an accuracy of 2% in order

to maintain tachometer accuracy. The values used
have been chosen to require 2 minimum number of
- physical units and a2 minimum number of unique

values. By grouping the capacitors in various com-
binations all ranges are covered except the 7 and 14
cylinder positions. Since the value of the capacitor
group in these positions is not exactly that required,
a small correction is made by switching a compen-
sating resister (R310) in the meter cireuit. The
METER service ADJ (R312} adjusts the meter cir-
cuit resistance to a predetermined value, since meter
resistance is not held to close tolerance, .

3-7. POWER SUPPLY

a. General

A self-contained power supply furnishes all the
necessary voltages and currents required for opera-
tion of the Type 901. The power source is 115 volts,
50 to 400 cycles, with a power consumplion of ap-
proximately 75 watts.

Supplied as an accessory is the Type 2625 Power
Pack to be used when operation from 6 or 12 volis
is required.

b. High-Yoltage Section

Two half-wave rectifiers {VH0L and V302) furnish
positive {1600V} and negative (—1400V) potentials
for operation of the cathode-ray tube. A divider
circuit at the output of the negative filter furnishes

- section 3
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intermediate voltages required by the cathodexay
tube. '
c. Low-Voltage Secfion

A full-wave rectifier (V503) is used for the low
voltage positive supply. Two selenium rectifiers are
used in a full-wave circuit to furnish a low negative
potential for biasing purposes. The output of the
positive filter (350V) is used directly to furnish
plate-supply potentials for the deflection amplifiers
{V102, V103, and V306).

d. Regulator Circuit

The regulator section supplies potentials derived
from the voltage regulator (V504), voltage regulator
amplifier {V505), and the voltage reference tube
(V506). The potential of the voltage reference tube
(108Y) is applied to the plates of the gas triodes
(V203 and V302}).

11



SECTION 4
MAINTENANCE

WARNING

Potentials as high as 3000 volls exist in this insirument.
Such voltuges are dangeraus to life, and every precau-
tion should be taken io aveid contact with them. The
instrument is not a hazord when enclosed in ifs cabinet.
It should not be operated outside of its cabinet except
far purposes of adjustment and repair, at which fimes
precavtions should be taken as follows . ., .

{1} MNever work alane,

{2} Moake sure the chassis is properly grounded.

{3} Disconnect power before removing any tubes.

4-1. TROUBLE SHOOTING IN THE GARAGE

Servicing in the garage should be limited to tube
replacement only. If trouble exists determine whether
or not it can be remedied without removing the in-
strument from its cabinet. The following procedure
is recommended:

Step 1. Check to see if front-panel controls are set
as shown in Figure 2-1 and that IGNITION-PICK-
UP switch is in IGNITION position.

Step 2. Check if red and black signal leads are
plugged into proper terminals on instrument. To
avoid grounding the signal, make sure that the letter

“G” on the connector (top) is on the terminal marked

G on the froni panel.

Step 3. Check if line cord is plugged into live
outlet.

Step 4. Check fuse at rear of instrument.

NOTE: If trouble still exists after making these
checks, proceed to Step 5.

Step 5. Turn instrument OFF. -

Step 6. Remove instrument from cabinet (see
Paragraph 4-2).

Step 7. Turn instrument ON. )

Step 8. Check to see if all tubes are lit. Removal
of tube shiclds may be necessary in order to see tubes.

NOTE: V101, V201, V202, V205, V301, V304,
V305, and V306 will show two separate individual
lights because of their double heaters. V506 con-
tains a gas and will glow instead of burning Iike tubes
with heaters. (See Figure 4-5.)

WARNING

Potentials as high gs 3000 volts exist in this instrument,
Precavtion should be token as follows:

{1} HNever work clone.

{2) Make svre chassis is properly grounded.

{3) Disconnect-power before removing any tubes.
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Step 9. Replace tube(s) that do not light.

Step 10. If trouble persists after making tube
changes, replace original tube(s) in its socket.

Step 11. Package instrument and forward it o the
nearest authorized service shop, or the jobber where
the instrument was purchased.

4-2. TROUBLE SHOOTING IN THE SERVICE SHOP
a. General ‘

The first step in correcting any trouble or failure
that may occur is to isolate that section of the circuit
causing the trouble. As an aid in isolating and servic-

ing the trouble refer to the block diagram Figure -

3-1 and the Trouble Shooting Chart Table 4-2. -
The next step after isolating the trouble to a par-
ticular section is to determine the specific tube circuit
involved. A replacement tube should be tried before
attempting any other test. Indiscriminate tube chang-
ing must be avoided. If after tube replacement the
trouble persists, replace the original tube in iis socket.
NOTE: Replacement of certain tubes will require
reselling on one or more service adjustment. Con-
sult Table 4-4 for special instructions. If-trouble
persists, voltage and resistance measurements should

be made. (See Table 4-3.)
b. Access to Chassis

To remove the instrument from its cabinet, remove
the two screws located onr rear botiom of cabinet
and slide instrument forward, making sure that line
cord is free to slide through the hole provided.

c. Service Adjustment

Do not touch any service adjustments unless test
clearly indicates a need to do so. Such adjustments
should not be attempted without a compleie under-
standing of the proper procedure. Consult Table 4.1
and Figure 4.5.

d. Trouble Shooting Using Internal Signal

‘Step 1. Make test hookup as shown in Figure 4.1,

Step- 2. Set HORIZONTAL LOCK and SENSI-
TIVITY control fully clockwise. o

Step 3. Set NUMBER OF CYLINDERS switch
to 4.

Step 4. Trouble shoot the equipment with an
oscillograph using the Table of Waveforms (Table
4-5} as a guide. .

Step 5. After trouble has been corrected, a final
check of performance of the equipment should be
made as follows:

L aEeedd gt
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a. Set IGNITION-PICKUP switch to IGNITION;
check to see thal pattern on screen agrees with
Figures 4-2 and 4-3.

b. If patterns check remove hookup and replace
instrument in its cabinet.

¢. Aftach unit to car and check operation. (See
Paragraph 2-5.)

4-3. REPLACEMENT OF CATHODE-RAY TUBE

CAUTION

The cathode-ray tube should be handled with great
care to prevent breakage, which .might result in serious
personal fajury frem flying glass. Do not employ force
af any time. As an added precaution, it is advisable
to wear safety goggles and gloves,

The following procedure is suggested for removal
of the cathode-ray tube:
Step 1. Turn off power; remove cabinet.

— T—_
/\

Figure 4.2, Signal Patiern with
Sensitivity Set Fully CW

Step 2. Remove filter and bezel which is held by

four screws on the front panel.

Step 3. Remove inner ring and scale holding

clamp by removing four screws on inner ring:

Step 4. Remove cathode-ray tube socket.

Step 5. Remove intensifier cap.

Step 6. Loosen cathode-ray tube clanip.

Step 7. Remove tube through front panel.

Step 8. Instail new tube.

Step 9. Apply power and check the sweep; if not
horizontal rotate tube as required.

4-4. DU MONT WARRANTY AND SERVICE NOTICE

All instruments produced by the Technical Prod-
ucts Division of Allen B. Du Mont Laboratories, Inc.
are sold under the Du Mont Warranty. For the
provisions of this warranty, and the Service policies
of the Technical Products Division, see the Warranty
and Service Notice on inside of back cover.

Figure 4-3. Signal Pattern with
Sensitivity Set Fully CCW
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S TABLE 4-1. SERVICE ADJUSTMENT CHART ~ - —

o[

NAME & LOCATION . ADJUSTMENT PROCEDURE

ASTIG {R401) ] Once properly adjusted, R401 should require no furfh-er attention under normal condifions.
Using internal signal {hook-up as shown in Figure £-1), adjust BRIGHTNESS for normel trace.
Adjust ASTIG simu'iluneously with FOCUS to obtain oplimum focus

LINE START CLAMP

TILT ABJ {R22&} Using internal signal {hook-up as shown in Figure 4-1) vary TILT ADJ [R226) until the fines = N ) RSOB
are level ) ) REG VOLT ADJ
D-C BAL (R217) If the cenier frace moves vertically as the LINE SPACING controf is rotated, the D-C BAL should g £ R320

be adjusted in the following manner:

Step 1. Moke connection for using internal signal as shown in Figure 4-1

Step 2. Set NUMBER OF CYLHNDERS switch to 4 and SENSITIVITY control fully counterclock-

wise obtaining o pattern as shown in Figure 4.4 ‘ . /&W////

A

Lad

1\ - PP S

[ C) mc—

R312
METER ADJ

Figure 4-4. Internal Hookup Tesf Signal

-“"*-‘
Step 3. Adjust vertical poshioning so that line B is in cenfer of screen
Step 4. Simultaneously adjust LINE SPACING and D-C BAL controls so that lines A and ¢ -
will expand equally verfically on both sides of line B with no deposition of line B :
REG YOLT ADJ {R508) Set R508 to obtain 170 voits ' . : L
LINE START CLAMP {R320) If the start of fhe trace moves horizontally when the 1INE LENGTH control is varied the LINE

START CLAMP should be adjusted in the following manner:
Step 1. Put calibrafed sgale in position on bezel

s ' i -5, ice Adjustmenis and Tube Locations
Step 2. Make connection for using infernal signal as shown in Figure 4-1 Flgure 4-5, Service ]

Step 3. Align start of trace with left index on scale

Step 4. Simultaneously adjust LINE LENGTH and LINE START CLAMP for minimum amount
of horizontal depositioning of the start of the trace when the LINE LENGTH conirol

. is varied
METER ADJ (R312} ' To properly calibrafe the ENGINE RPM meter (M301), proceed as follows:
oh ifs frant

Step 2. Connect a 0.22 uf 600V capacitor between Pin 7 of Y503 and Pin 7 of ¥201

Step 3. Turn instrument ON. With NUMBER OF CYLINDERS switch set to 4, adjust METER
ADJ (R312) until meter reads 3600 rpm

Step 4. Remove conneclion at Pin 7 of V503 and connect it Yo Pin 2 of Y204, The méter
" should now read 1800 rpm - . v

Step 5. Remove lead connected 1o Pin 2 of Y204, reconnect it to Pin 7 -of Y503 ’ |
Step 6. Check mefer calibrations using the char} below: " '

i

Step 1. Turn instrumient OFF and zero meter {M301) by furning screwdriver adjustment : J
!

|

i

'NUMBER OF TRUE ENGINE TACHOMETER READING
CYLINDERS RPM {RPM)
4 13600 3450 - 3750
6 2400 . 2300 - 2500
7 2058 1980 - 2150
8 1800 1730 - 1870
9 1600 1540 - 1660 : ,
12 1200 . 1150 - 1250 :
14 1029 9901070 e
18 800 770 - 830




section 4 section 4
maintenance mainfenance
. . .
TABLE 4-2 | TABLE 4-2. TROUBLE SHOOTING CHART (Continued)
|
TROUBLE SHOOTING CHART i
SYMPTOM PROBABLE CAUSE REMEDY
1. POWER SUPPLY AND CRT CIRCUITRY [ 2-2. Mo vertical sync 2-2a. YERTICAL LOCK improperly 2-2a. Readjust VERTICAL LOCK™
3 with signal applied set
2-2b, Defective vertical sync stages 2.2b. Check ¥201 and/or V202, Measure voitage
SYMPTOM PROBABLE CAUSE REMEDY and resistance per Table 4-3
2-2c. Sync coupling capacitor {s) 2-2¢. Check C202, C203 and C205; replace
1-1. Pilot indicater fails to I-1a. line cord not plugged inte a 1-1a., Trace line failyre open
light five outlet
1-Th. Pilot indicator lamp open 1-1b. Replace 2-3. No vertical sweep with 2-3a. LINE SPACING conirol not 2-3a. Rotate clockwise
1-tc. Blown fuse 1-Tc. Check and replace absence of input signal rolated clockwise enough
1-1d. POWER swilch defective 1-1d. Place an ohmmeter across prongs of line cord 2-3b. Defective verfical sweep stages 2-3b. Check and/or replace ¥203, V2.04 and/ar
and check continvity in the OMN position. Re- Y205; measure voltage and resistance per
sislance should measure opproximately less Table 4-3
than 5 ohms : 2-3c. Shorted sweep capacitor (s) 2-3c. Check C207, C208 and C209; replace
1-2. Line fuse blows 1-2, DPefective power supply 1-2.  Make resistance checks as follows: 2-4. Baselines tilt vpward 2-4a. TILT ADJ) (R226)} incorrectly 2-4a. See Service Adjustment Chart, Table 4-1
instantly when POWER - or downward : set
switch is turned on SUPPLY | RESISTANCE TO CHASSIS 2-4b. Defective 1ilt correction 2-4b. Check Y205-A; measure voltage and resistance
1600V ] 5 m cathode follower per Table 4-3
_.1400V 1.25 M 2-4c, Defective coupling capacitor 2-4c. Check C315; replace
350v 300 K '
325 300 K 2-5. Hum on pattern when 2-5a. Defective V203 2.5a. Replace ¥203
—65Y 47 K adjusting LINE SPAC- S
170v 22 K ING ¢ontrol
108V 24 K
35V 12 K 3. "HORIZONTAL CIRCUITRY
. ’ 3-1. No horizontal sweep 3-1a. Defeclive 302 (884), V303, 3-Ta. Replace either Y302 thru ¥304. Toke voltage
1-3. line fuse blows 30-60 1-3. Defective low-voltage supply 1-3. Check ¥503—V¥506; also see 1-2a . Y305, V306 or a component and resistance measurements
Sec_"-’“d«': after POWER . in the horizontal sweep circuit
switch is turned on 3-1b. Defective horizontal sweep 3-1b. Check Y302 thru V306. Check voltage and
- i stages resistance per Table 4-3 jo locate other faully
1-4. No spot on cathode- 1-4a. Spot depositioned due to o 1-4a, To check, see 2-1a and 3-1a i components
ray tube screen defective amplifier stage j
1-4b. Spot deposilionled due to o T-4b. Check to see if the vertical and horizontal de- 3-2. No horizontal sync 3-2a, HORIZONTAL LOCK im- 3-2a. Readjust HORIZONTAL LOCK
broken cc‘mnechon between Aection plate leads are correctly placed dnd properly adjusted '
the amplifier and the defiec- secured 3-2b. Defective horizantal sync 3-2b. Check V201.B and V301; measure vollage
fion plates i
K X slages and resistance per Table 4-3
t-4c. Defective high-voltage supply 1-4c. Check Y501 & ¥502; measure voliage and
' resistance per Table 4-3 & 3-3. Start of line deposi 3-30. LINE START CLAMP {R320) 3-3a. See Service Adjustment Chart, Table 4-1
R : -3. Start of line osi- -3a. -3a. See Ser n , -
1-44d. Intensifier cap not connected 1-4d. sgrlr_;e:é;ntensiﬁer cap. CAUTION — HIGH Sions when I.l:l: q. imgroparly adivsted a ervice justme : art, Table
. . LENGTH is rotated _ ¥ 3 -
1-4e. Defective cathode-ray tube 1-4e. Check to see if tube is [it. CAUTION-—HIGH 3-3b. V305, V306 defective 3-3b. Check and replace
VOLTAGE 3-3c. €320 leaky 3-3c. Check and replace
1-4f. CRT not properly seated in iis 1-4f. Check for proper seating of CRT in socket ) '
sockef . i 3-4. Tachometer reading off 3-4a. Defective Y204, Y302, VY303, 3-4a. Check and replace
1-4g. D-C BAL (R217] improperly | 1-4g. To check, turn LINE SPAEING fully counter- i scale with no external V304 or V305
adjusted clockwise. If spot appears readjust R217 per ; .5|gnal 3-4b. Shorted grid cap on Y204 or 3-4b. Replace troubled tube
Table 4-1 Y303
3-4c, €308, C316, C317 or C318 3-4c. Replace
1-5. Non-uniform fotus 1-5. ASTIG {R401) improperly set 1-5. See Service Adjustment Charl, Tabie 4.1. ] shorted
: : 3-4d. R311, R314, R3TS5, R316 or 3.4d. Replace
i R317 open
2. VERTICAL CIRCUITRY H .
3-5. Mo indication of RPM 3-5. Defective ¥302 and/or V303 3-5. Check and replace
2-1. No vertical deflection 2-Ta. Defective Y101 {12AY7) or 2-1a. Reploce Y101 and forcheck R1I01—R108, and on Tachom?rer with
with input signal verlical amplifier component C101—C104 ) signal applied ‘
opplied 2-1b. IGNITION-PICKUP switch 2-1b. Set correctly, See Table 2-1 for funclion - : ; &
incorrecily set ‘ 3-6. Yisible refrace lines 3-8a. Defective V305 3-6a. Replace *
2-Tc. Improper setting of 2-1¢. Rolate SENSITIVITY control sufficiently I 3-6b. Defective C219 3-4b." Replace
SENSITIVITY control clockwise 1o obtain vertical deflection :
2-1d. Defective components in stages 2-1d. Check voltage and resistance per Table 4-3 to 3-7. Hum in verfical and 3-7. Heater/cathode leakage on 3-7. Replace
¥101, Y102, u_nd V103 find defective components harizontal circuits v305

16
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TABLE 4-5. WAVEFORM DATA (Continued)
HORIZONTAL:SYNC AND SWEEP CIRCUITRY

!
E

\ N\ /

TEST POINT: V201-8 GRID, PIN 7

SENSITIVITY: 200
[VOLTS/ DIV)

V20I-B PLATE, PIN 6
200

V30FA PLATE, PIN 1t
200

TEST POINT: V30I‘A GRID, PIN2

SENSITIVITY: 200
{VOLTS/Div}

V30I-B PLATE, PIN 6
200

V30-B GRID, PINT
200

V

|

TEST POINT: v302 GRID, PINS

SENSITIWITY: 200
(VOLTS/ DIV)

V302 CATHODE, PIN 8
25

V305-8 PLATE,PIN 5
2.3

\

I N N\

TEST POINT: V305-B CATHODE,PIN 8

SENSITIVITY: 25
[VOLTS/DIV}

V304 CATHODE, PIN 3,6,0R 7
25

| l

TEST POINT .  v306-A PLATE, PIN 1

SENSITIVITY: - 50
{VOLTS/ DIv)

22

V306-B PLATE, PINS
50

V306-B GRID, PIN 7
2.8

NOTE. i

ALL WAVEFORMS OBTAINED USING
A SWEEP FREQUENGY OF 60 CYGLES
SYNCHRONIZED TO 60 CYCLE LINE

Symbol

€101

102
c1o3
€104
c105
c201
€202
C203
C204
C205
C206
c207

€208

TYPE 901 ENGINE ANALYZER
COMPONENT PARTS LIST

Part Number Description
CAPACITORS
03011810 0.5 uf 420% —10% 600V
Paper
Same as €101 )
03141120 0.7 uf -=20% 400Y Paper
03002440 10 uf 450V Elect.
030123890 100 pf T50V Elect,
03020480 270 ppf +10% 500V Mica
03020900 51 upf 5% 500¥ Mica
03020580 1000 puf +-10% 500V Mica
03127560 0.01 uf =20% 400Y Poper
03128140 0.0047 wf +=20% &600Y Paper
Same as C203
03128220 0.1 pf :20% 600Y Paper
03005960 0.5 nf 4-20% — 10% 600V
Paper

C209A,.B,C,D 03011370 420 pt 450V Elect.

c3m
C302
C303
C304
C305
C306
C307
Caos
€309

€310

an
€312
€313
C314
C315
C316
e h g
C318
C3ie
€320
C321
C501

€502
€503
C504
€505
€506
C507
C508

CR202
CR501

F501

1501

Jioi
Prichi
J202
1301
1302

03018730 10 uf +=29% S500¥ Ceramic
Same as C204
Same as C201
Same as C203
Same as C203
Same as C203
Same as €204
Same as C203

03166381 0.047 uf £29% 200v
Same as C309
03166391 0.0314 uf =29 200V

Same as C309
Same a5 C211
Same as C311
03137620 2 pf 400V Paper
Same as C315
Same as C208
S5ame as C208

03169080 470 ppf +=20% 4KY Ceramic

Same as €203

03140369 0.1 uf -=20% 200Y Paper

03017750 0.5 puf +20% -—10% 2KY
Paper

Sgme as C501
Same as €501
03146070 40 pf 250V Elect.
Same as C504
Same as 208
Same as C208
Same as C321

RECTIFIERS

26001940 Metallic
Same as CR202

FUSES
11000790 3 Amp.

LAMPS
12001310 fnc. Bay 0,150 Amp.

CONNECTORS

09012260 Jack Telephone
51001290 Post Binding
Same as J201
51008710 Post Binding

Same as _.I30]

Symbol
L501
M301

R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
RI11

R112
R113

R114
R115
R116
R117
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214

R215

R216
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R301
R302
R303
R304
R30S
R306
R307
R308
R30?
R310
R311
R312

Part Number Description
INDUCTORS
21004301 10 h fixed
METER
28002021 Tachometer
RESISTORS

02032010 100K £10% %h'w
Same as R101
01018300 1M =20% 0.5W VYariable
02032170 2.2M £10% W
Same as R104
02034960 I9K H10% W
Same as R101
02031890 10K =10% %W
02035000 82K +10% 1W
02031870 6.8K =10% W
02032140 1L.2M £10% W
02031930 22K =10% %W
01014600 100K *=20% 0.5W VYariable

{Part of 5102)
02034930 22K £i0% 1w
01011310 100K +=20% 0.5W Variable

Same as R109
Same as R109
01052750
Same as R104
02032090
Same as R203
02032050
Same as R111
Same as R205
Scme os R203
Same as R108
Same as R108
020315650
Same as R111
02031810
02031730
02034950
02031970
01013840
Same as R101
Same as R216
02031880
Some os R220
Same as R220
Same as R108
02030750
02031900
01013910
Same as R201
Same as R104
Same as R203
Same as R203
Same as R205
Same ds R111
Same’as R205
Same as R203
Same as R108
02217900
02217910
01024820

50K *20% 0.5W Variable
470K =10% LW

220K £10% ©BW

100 =10% %W

2.2K 10% KW
470 =10% %W
33K =10% W
47K =10% %W
10K £20% 0.5W VYariable

8.2K £10% KW

13K 5% %W
12K +=10% BW :
1M +20%-0.5W Variable

50 1% 0.5W Wire Wound

500 1% 0.5W Wire Wound

500 £10% 2W Yarioble Wire
Wound

23




Symbol

R313
R314
R315
R314
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327
R328
R329
R401
R402
R403
R404
R405
R406
R501
R502
R503
R504
R505
R506
R507
R508
R509
R510
_ R511

24

. Part Number

Same as R213
Same as R111
Same as R111
02032250
S5ame aos R216
Same as R112
Same as R216
01013870
Same as R109
02034200
Same as R115
Same as R205
Same as R205
Same as R109
02032060
01011280
02031940
01011330
02038090
01011340
02035020
Same as RI15
Same as R101
02020110
02037980
Same as R216
Same as R213
02031850
Same as R505
Same as R203
01013890
02107960
Same as RI1D&6
02031920

Description

10M +10% LW

100K +£20% 0.5W Variable

12K =10% W

270K £10% LW

25K -£20% 0.5W Variable
27K Z10% LW

250K *20% 0.5W VYariable
470K +=10% 2W

500K =20% 0.5W Variable
120K £10% 1w -

5M =1% 2W Film .
56K £10% 2w

4.7K £10% %W
500K +20% 0.5W Variable

5K #5% 10W Wire Bound

18K =10% BW

symbol

5101
5102
5201

" 8501

501

V101
Y102
v103
v201
V202
v203
V204
V205
Va0l
V302
V303
V304
V305
V306
V401
V501
V502
V503
V504
V505
V506

W501

Part Number

Description

SPST {Part of R113)
Rotary 30 3PH 8P5T

SWITCHES
05007160 2p27
010144600
05010931
05001130 SPST
TRANSFORMERS
20009861 Power
TUBES
25009330 12AY7
25000050 b6AUS
Same as V102
25001500 12A4X%7
25000130 12407
25000740 - 884
25009380 &17
Same as V202 :
Same as ¥202
Same as V203
Same as V204
Same as V202
Same as Y202
Same as ¥201
$ 25007390 ’ 5ADP1
25006490 1X2A
Same as Y501 -
25000170 6X4
25000340 6AQ5
Same as ¥102
25000360 OB2
CABLE
50116900 Assembly

~NOTES—
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~NOTES -

REVISION SHEET
FOR
YTYPE 901 INSTRUCTION BOOK SCHEMATIC

P1CKUP o8y

JEQI

DU MONT PART
. #0. 03002750

HOOKUP DIAGRAM FOR REPLACING THE EXISTING
TELEPHONE TYPE PICKUP JACK (J!Qi} ON TYPE
901 INSTRUCTION BOOK SCHEMATIC.

PARY NO. 67026361
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PICKUH
I

4

NOI1CYL

INPUT ooy
270

verTicaL!
Lotk

VERTICAL

AMPLIFIER

1. Al CAPACITORS IN wpf, UNLESS OTHERWISE SPECIFIED,
2. AIROWS ON POTENTICMETERS AND ROTARY SWITCHES INDICATE CLOCKWISE ROTATION.

k3 I_l;'!NITION /

o
&£

b
5§37

T

v30i-B

PICKWP TOSGLE SWITCH {SI01) SHOWN IN IGHITION FOSITION,

jo2 OPENS WHEN LINE SPAGING CONTROL (RIL3} IS SET FULLY COUNTER CLOCKWISE. )
UMBER OF CYLINDEHS ROTARY SWITCH (S201) SHOWN IN FULLY COUNTER CLOCKWISE
SITION AS VIEWED FROM THE FRONT PANEL; SOLID CIRCLE!®} INDICATES REFERENCE
INT FOR WAFER ALIGNMENT. o
DERLINED TITLES INDICATES FRONT-PANEL FACILITIES, * -
) DEMOTES SERWCE ADJUSTMENT. ’

v2I12AU7?

INDICATOR

1L
¥101-B 1t
/2 \2RY 7 |6 cios
£101 RiDI \ o.1pt
o84t AR 2RIG7 S 3
f— VWY Ty 100K b k
| L |
. > 2, 7oV
SENSITIVITY Rios 8 v
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