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the grid resistor R198. The short time constant of this RC com-
bination sharply peaks the marker pulses. The amplified output
marker signals are appliedio the cathode circuit of the crt through
capacitor C157. The macker ourputis also connected, throughR 200,
to —MARKER OUT jack, J108, with an internal impedance of 5.7K
ohms and 3 volts peak open circuit. In the Z AXIS position, 5103
disables the Marker Generator V117 and also connects J108, in its
7 AXIS function, directly to R198 in the grid circuit of V118. The
amplified external sigaal is coupled to the cathode circuit of the
crt viaCl57.R200 isolates J108 from the output place circuit. In
7 AXIS IN function the input impedance at J108 is 680 ohms.

1. UNPACKING

a. Oscilloscope Set AN/USM-38 and a set of equipment spares
are packed in a V3c board carton. Electron tubes are shipped in
place. Within the carton Oscilloscope AN/USM-38 (with its ac-
cessories stored inside its cover) and the set of spares are pack-
ed in individual cardboard containers.

b. Use care when opening the containers in order to avoid da-

maging their contents.

2. INSTALLATION
Because Oscilloscope AN/USM-38 is a portable equipment, no
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Figure 3-1. Operating Controls and Connectors,

Dscilloscope 08-57/USM-38.
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decatled installation procedure is reaquired. An AC outler is re-
quired at the place where tests using the oscilloscope are 1o be
made.

a. the oscillloscope 15 insensitive o microwave fields; how-
ever, do not unpecessarily locare 31 where such tields are strong-
eSL.

b. Place the Uscilloscope aecar the equipment whose voltage
pulses are to be observed or measured,

¢, lise the retractable stand when it 15 moreconvenieatto view
the osciiloscope sceeen wirh the from panel dilied.

d. The oscilloscopris designed to operate in vertical position.

¢, Pollow wastructions in the next paragraph before turning on
the oscilloscope for rhe fust time,

3. PAMEL CONTROLS AND CONMECTORS

(See figure 3-1)

ETEM REF MHAME FUNCTION
H Fio6 POWER This three contact AN type re-
P15V-AC reptacle mates with furnished
L onnecior Power Cable Assembly CXe

3304/U which connects ac volt-
age from an exrernal power
sopurce 1o the oscilloscope.

in the HEATER-OMN position,
this double-pole, douvble-throw
cogple switch applies 115Veac
power 1o a space heating re-
sistance slement, In the
POWER-ON posirien, power is
removed from the space heater
and applied 1o the operating
power supply for the oscillos-
cope proper,

2 5103 POWET ON-
HEATER ON

3 1102 HEATER ON When illuminated, this neon pi-
pilor Yight ' lor lamp indicates that power is
applied to the space heater,

4 AT | POWER ON When illuminated, this red pi-
pilot light lot lamp indicates thar voliage
iz applied to the oscillascope
power supply.

PO POWER These are two protective car-
F162 fuses tvidge fuses, one located in
each side of the ac power line,
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6 jloi
7 j102
3 5101
9 $102
10 R123
11 R143

ORIGIMAL

CF PEOBE

connecior

V.INPUT

connector

YV .MULTI-
PLIER
switch

CAL
switch

V.GAIN

% control

V. POS
Conerogl

This five contact AN type re-
cepracle facilivares the cone

“pection of the cathode follows

er probe to the oscilloscope.
It supplies operating power €0
the caithode follower circuus
and connecis the signal oontput
of the probe 1o the verzical des
fleczion channei. It serves
alsc to receive an exteraal 75
ohm low impedance adapter
that is used o modify the ine
put impedance at the V IN-
PUT jack (Trem 7).

This connecior is a type BNC
coaxial receptacle permitting
the conneciion of the furnish-
ed coaxial test cables and
the accessory test probes to
the vertical deflection chan-
nel.

This rotary type switch se~

decis sections of the RO

step-atiennator in the input
circutt of the vertical chan-
nel. It reduces, in steps, the
magnitude of the input sig-
ral volrage by faciors of 1,

3, 10, 30, 100 and 300,

This rotary switch seleces a
calibrated volizge, from an
internal generator, for use

in conjunction with the CAL
VOLTS control {kkem 12) in
determining the peak 1o peak
voltage amplitude of an 1n-
put signal vo the verpical
channel,

This calibrated potenriomerar
provides coniinvous variation,
from 20 to 100 percent of the
overall amplification of the
vertical channel for any posi-
tion of the ¥V, MULTIPLIER
switch, 5101 (ltem 8).

This control provides the
means for positioning vers
tically the tiace appearing on
the oscilloscope screen.
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ITEM

HEF

HAME

FUNCTION

12

i3

14

15

i6

17

18

3-4

154

K263

R158

R156

Ji69

5104

R217

CAL.VOLTS

control

ASTIGMATISM

conirol

FOCUS

control

INTENSITY
control

EXT SYNC
connecior

SYNC
SELECTOR
switch

SYMNC SENS

control

This is a calibrated potentio-
meter used to adjust the in-
put level from the internal
calibration voltage generator
to the vertical chanpel. It
functions only when the CAL
switch (Item 9 above) is in
the ON position.

Connected to the No.3 anode
of the crt, this potentiometer
adjusts the potential on the
Mo.l and No.3 anodes with
respect to the deflection
plates and controls the overe
all sharpness of focus in the
full aspect area of the screen.

Connected to the No.Z grid of
the crt, this control adjusts
the forus of the trace locally.

Connected in the No.l grid
circuit of the cri, this con-
trol adjusts the brilliance of
the fluorescent trace appears
ing on the screen.

This is a type BNC coaxial
receptacle which facilitates
connection to oscilloscope
of a coaxial patch cable
carrying synchronizing sig-
nals to the horizontal chan-
nel,

This rotary type switch is
placed in TEXT, —EXT,
+INT, or —=INT positien in
accordance with polarity of
the synchronizing signal
externally applied at the V.
INPUT jack. In TRIG po-
sition, syachronizing vole-
age 1s selected from the
internal trigger output ge-
Rerator.

This control varies the
overall gain of the sync
amplifier circuits and thus
the amplitude of the synch-
ronizing signal applied to
the garing generator control-
ling the horizontal sweep
circuits,
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19 R220
20 S106
21 R228
22 R243
ORIGINAL

SWEEP
STABILITY
contsol

SWEEP
BRANGE U
SEC/IN

switch

SWEEP
SPEED

control

H. GAIN
control

This variable resistance con-
trols the stability of the

sweep gating generator {mulei-
vibrator). Counterclockwise ro-
tation of this control tends o
make the gaiing generator in-
creasingly stable until a point
is reached where repetitive os-
cillation ceases andthe genes-
ator must be driven, for each
cycle, by the sync signal. With
clockwise rotation of the con-
trol the gating generator be-
comes less stable until a poing
is reached where the generator
will oscillate repetitively with-
cut being driven. The latter
condition is used to determine
the approximate frequency, or
duration of a sigpal before it
is synchronized. Also, it may
be used with the voltage cali-
brator to more easily view the
calibrating waces,

This five position rotary
switch is a coarse adjust-
ment of the sweep rate. Speed
in steps of 1, 10, 100, 1K,
10K microseconds per inch
nominal can be selected.
Free running sweep repetition
rates from 5 cps 1o 100 ko
can be obtained when 1t 1s
used in conjunction with the
SWEEP SPEED control (Item
21 below).

This contrel is the fine ad-
justme ot of the sweep rate,
It provides continuous sweep
speed adjustment, Approxie
mately 10 to 1, in any posi-
tion of the SWEEP RANGE

U SEC/IN switch (Irem 20
above),

This variable resistor provides
continuous control of the sweep
channel gain and thus the width
of the sweep trave appearing on
the oscilloscope screen. It is
normally adjusted so that the
sweep trace covers 2,5 inches
of the screen.
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ITEM

REF

HAME

FLUNCTION

23

24

26

27

5107

R249

R251

j107

R182

SWEEP EXP-
OFF switch

SWEER EXP
control

H., POS
coptrol

TTRIGGER
OUYE con-

necior

TRIGGER
RATE CPS
control

This switch permits the se-
lection of the owput from
either the normal sweep ge-
neraror (in the OFF position)
or from the expanded sweep
generator (in the anmarked
ON position), It is linked
mechanically to the SWEEFP
EXP control {(Item 24) so
that extreme counterclock-
wise rotation turas the ex-
panded sweep off.

This control is a variable
resistance that selegts the
10% segment of the normal
sweep that appears in ex-
panded form on the oscillose
cope screen. It 15 mechani-
cally loked to the SWEEP
EXP {ON) OFF switch
{ftem 23) so thae it become s
active upon rotation from

its completely counterclock-
wize OF F position.

This conieol positions hori-
zoatally the trace appearing
on the oscilloscope screen,
At full clockwise position,
the spot should appear in
the center of the screen;
when turned covaterclock-
wise, the spot will move

to the lefr and off the screen,

This connector is a BNC
type coaxial receptacle seg-
ving as the ouipnt terminal
for the positive-going pulses
originacting in the imernal
trigger generator. L he
pulses are present at this
point only when the SYNC
SELECTOR swiich {ltem
17) is placed in TRIG po-
sition,

This conirol varies the re-
petition rate, from 40 to
5000 cps, of the posicive
pulse curpu from che trige
ger geleraiof.
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2

! 29

30

5105

J108

MAREERS U
SEC switch

-~ MARKE RS
OUT; 2 AXIS
IN connecior

GROUND
post

This iz 2 four position ro-
tary type switch which se-
lecrs, from an internal ge-
nerator, timing markers of
1, 10 and 100 microsecond
intervals., These markers
are applied simultaneous~
Iy to the 2 axis of the og-
cilloscope and to the
—~MARKER OUT jack (kem
Z9). The Z-AXIS posicion
of this switch permits, at

7. AXIS INPUT jack (leem
29}, the application of mo-
dutatiog signals from an
externsl sovrce to the cadh-
ade cirenit of the creg res
suleing in intensivy modula-
rion of the electron beam,

This is a2 BNC type coaxial
recepiacle having the func-
tion of 2 AXIS INPUT or
—-MARKE R OUT, depending
on the position of che
MARKERS U SEC switch
{Ieem 28). In the 2 positios
of the switch, signals ap-
plied to this recepracle are
conpected to the 2 axis of
the oscilloscope. In the 1,
19, and 100 positicns, 1niei-
val timing markers ouwput of
minns polasity ace avails
able at this recepracle.

This spring-loaded binding
post serves as the ground-
ing comnection for the ose

cilloscope,

4. INITIAL ADJUSTMENTS

Make the following panel control settings before applying power

to the oscillescope.

a. HEATER-POWER switch
6. INTENSITY control

c. H. POS control
d. V. POS coniol

e, CAL OFF-ON switch

ORIGINAL

HEATER OHN posiion
Counterclockwise
Clockwise

Center

OFF
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f. SYNC SEL switch +tEXT

g, SWEEF STABILITY conwol {ounterclockwise

h, SWEEP EXP switch OFF position

t. MARKERS U SEC switch Z AXIS position

j. H. GAIN control Center

k. The remaining controls may be lefc at their random settings.

5. APPLYING POWER

MOTE

WHEN TURNING THE OSCILLOSCOFE ON FOR THE
FIRST TIME, OR AFTER A LONG IDLE PERIOD,
PERFORM THE OPERATING CHECKS OUTLINED
IN TABLE 3-1 — OPERATORS CHECK CHART,
LOCATED AT THE END OF THIS SECTION.

a. Using the power cable furnished, connect the oscillos-
cope to a nominal 113V-ac, 50-400 cps, power source. The HEA-
TER ON pilot lamp should glow. |

b. Place the power switch to POWER ON position. The cor-
responding pilot lamp should glow. Allow the set to warm up for
approximately 60 seconds before performing any of the following
adjustments.

6. CATHODE RAY TUBE CONTROLS

a. Advance the setting of the INTENSITY control until a lu-
minous spot appears on the screen of the cathode ray tube.

b. Using the H.POS and V.POS controls, position the spot
at the extreme lefi side of the horizontal center line.

NOTE

TO AVOID DAMAGING THE FLUORESCENT SCREEN
OF THE CATHODE RAY TUBE, MAINTAIN THE IN-
TENSITY OF THE LUMINOUS SPOT AT A LOW
LEVEL DURING THE INITIAL POSITIONING AND
FOCUSING ADJUSTMENTS.

3"”8 ORIGINAL
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c. Adjust the FOCUS control for the smallest size sharp spot
d. Adjust the ASTIGMATISM control for the roundest spot.

7. VERTICAL DEFLECTION CHANNEL CONTROLS

a. Signals for vertical deflection are applied atr the ¥V INPUT
jack. The signal may come direct from the source via one of the

" general purpose test cords supplied, or from one of the auxiliary

test probes, (Detailed description of cables and prods is gives in
Section 1).

b. The height of the image appearing onthe oscilloscope screen
is a function of the sensitivity of the vertical channel. Internally,
the sensitivity is controlled by a G-position step-attenvaror, V
MULTIPLIER, and, the V GAIN % control. The ¥V MULTIPLIER
varies the input semsitivity in coarse steps, while the V GAIN 7
control continuously varies the gain; filling in between the steps.
Externally, the overall gain of the vertical chanael may be reduced
i the ratio of 10 te 1 by means of the attenuator probe. The range
of permissible signal voltages for application at the V INPUT jack
(vertical channel) is given in detail in Section Z, under Technical
Characteristics. '

8. TO MEASURE YOLTAGE APPLIED TO VERTICAL NPUT -

The gain of the vertical channel can be standardized through the
use of a calibrated voltage from an interpal generator. This fea-
ture permits the direct measwement of the peak to peak voliage of
signals applied at the V INPUT receptacle. The step-by-step pro-
cedure is given below. | ‘

a. Using the V MULTIPLIER and V GAIN % panel coatrols,ad-
just the amplitude of the input signal for a vertical height of one
inch, peak to peak. The upper and lower horizontal lines inscrib-
ed on the screen scale are separated by an inch, and are useful
for this purpose. Do not readjust these controls during the remain-
der of the procedure.

b, Place the CAL OFF-ON switch to ON position. Two bory-
zoatal lines should appear on the screen; if a synchronized wave-
form appears advance the SWEEP STABILITY control for free-

running sweep.

ORIGINAL
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e, Adjuse the CAL, VOLTS contrel unal the horizental lines
are displaced one inch. The positioning conrol, ¥V POUS, may be
used if desired withour affecring the calibration procedure.

d. The peak to peak signal voliage 1s now indicated as the pro-
duct of the scale sewing of the CAL VOLTS contrel, times the
factor indicated by the pointer on the V MULTIPLIER scale. When
using the atienuaror probe at the V INPUT jack, an additional
multiplier of 10 must be used.

HOTE

TOOBTAIN THE RMS VALUE FOR SINE WAVE VOLT-
AGE MULTIPLY THE INDICATED VALUE (WHICH IS
PEAK TO PEAK) BY 0.354,

9. HORIZOWTAL CHANNEL SYHCHROMIZING CONTROLS

a. General — The heart of the sweep synchronizing circuits is
the gating-gencrator. This multivibrator has two modes of oper-
ation, dependent on the amount of grid bias. Wicth a relatively po-
sitive bias the output is periodic, or “free running’’; the repetition
frequency being determined by the values of RC combinations in
the circuit, With increasing negative bias a point is reached where
sustained oscillation siops and the multivibrator can be driven
through one cycle by the application of an input pulse for one-
shot”” operation. In practice the bias and thus the method of op-
eration 1s controlled by the position of the SWEEP STABILITY
control.

b. Because of the wide range of sync voliage that can be ap-
plied to the syac circuits, the sepsitivity control, SYNC SENS, is
provided to adjust the amplitude of the svnc signal injected into
the gating cirowts.

HOTE

THE NORMAL SYNCHRONIZING PROCEDURE IS TO
(1} SET THE SYNC SENS AND SWEEP STABILITY
CONTROLS CCW, (2) TURN UP THE SWEEP STABI-

2 1¢
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LITY UNTIL THE SWEEP APPEARS AND THEN

SLOWLY REVERSE 1T UNTIL THE SWEEP S5TOPS;

(37 ADVANCE THE SYNC SENS UNTIL  THE SWEEP

RETUKRNS., ,

c. The use of the SYNC SEL switch provides a high degree
of versatility in the operaition of the vscilloscope. The following
ieformation describes the operation of the oscilloscope for each
position of the SYNC SEL switch.,

(1) tEXT positton — In this position the syachronizing sig-
nal must be applied at the EXT SYNC panel jack, Synchroniza-
tion will occur on the rising porction of the sync sigoal regard-
less of its polarity. Mormally, however, itis desired 1o synchio
nize on the i%zadingpmti@m@fihe signal; therefore, this positon is
used for positive-going external sync signals.

(2} —EXT position — In this position the svachronlzing sig-
nal must be applied at the EXT SYNC panel jack., Synchroniza-
tion will occur on the {alling portion of the syac signal; therefore
this position is wsed primarily for pegative-going external sync
signals to obtain leading edge lock,

{33 +INT position — This position of the SYNC SEL switch
is used when a signal is applied ar the V. INPUT panel jack only.
A fraction of the undelayed vertical signal is fed 1o the internal
sweep synclronizing circuits. Synchronization occurs on the ris-
g portion of the signal; therefore, this position is generally
chosen when the input signal at the V INPUT jack is positive go-
ing.

{4) —INT position — This position of the SYNC SEL switch
15 used when a sigual is applied to the vertical channel only (ai
the V INPUT panel jack)., A fraction of the usdelayed vertical sig-
nal is fed to the ioternal sweep synchronizing circuirs, Synchroni-
zation occurs on the falling portion of the signal; therefore, this
position 1s chosen when a pegative-going signal is applied at the
V INPUT jack.
an internal trigger pulse generator 1s activated. The repetition rate
of thetrigger pulse is conuolled by the TRIGGER RATE CPS con-
trol; R182. The outpur of the wigger generator is applied to the

ORIGINAL ~13
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internal sweep sync circuics and, as positive-going pulses, 10 the
+TRIGGER OUT pagel jack, J111, simultaneocusly. This arrange-
ment allows the cutput signal of exrernal equipment and the inter-
nal sweep circnits of the oscilloscope to be triggered in syanchro-
nism,

10. NORMAL SWEEP CONTROLS

a. There are four pacel adjustments controlling the operation
of the normal (un-expanded sweep). These are labeled: SWEEP
STABILITY; H. GAIN; SWEEP RANGE U SEC/IN; and SWEEP
SPEED.

b. To obtain a sweep deflection suitable for initial adjustment,
rotate the SWEEP STABILITY control clockwise until the sweep
gate gemerator begins self-oscillation, The time base {sweep) is
calibrated in microseconds per inch based on a sweep width of
2Y; inches. Using the H POS and H GAIN controls, adjust the sweep
trace to begin at the first division inscribed at the left of the hori-
zontal scale, and extend to the last division at the right. This is
the standard sweep width. Use the INTENSITY control to adjust
the brightness of the wace. The FOCUS and ASTIGMATISM con-
trols may be adjusted ro produce the sharpest trace for a given
brightness. The sweep speed is switched in coarse steps of 10K,
1K, 100, 10 and 1 microseconds per inch by the SWEEP RANGE U
SEC/IN switch. The sweep speed is varied continuously between
switch positions by means of the SWEEP SPEED control. In the
extreme clock wise position of the SWEEP SPEED control the sweep
speed is approximately that indicated by the SWEEP RANGE U
SEC/IN switch. In the extreme counterclockwise position, the
sweep speed is approximately ten times the setting of the SWEEP
RANGE U SEC/IN switch.

11. EXPANDED SWEEP CONTROLS

a. General — The oscilloscope contains an expanded sweep gen-
erator that is useful in observing closely a particular portion ofa
waveform. This sweep generator expands to full screen deflection
and delays any 10% segment of the normal sweep.

3-12 ORIGINAL
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b. The expanded sweep is selected by first adjusting the nor-
mal sweep for a width of 2Y5 inches; then rotating the SWEEP EXP
control clockwise. The actuating switch is connected mechani-
cally to the control. It is OFF in the complerely counterclockwise
position. The segment of the normal sweep to be expanded is plac-
ed on the screen by rotating the SWEEP EXP control until the
sweep is delayed encugh to allow its apprarance. The start of the
normal sweep appears ai the counterclockwise side of the control.

¢y The expanded sweep is normally used in the 10K, 1K, 100,
and 10 U SEC/IN positions of the SWEEP RANGE switch. Sweep
expansion can be used in the 1 U SEC/IN position; however, the
degree of linearity will be lessened.

12. TRIGGER PULSE GENERATOR C\ONTR@LS

a. General — The oscilloscope contains a variable frequency

- trigger pulse generator for the purpose of supplying a series of

steep-fronted irigger pulses simultaneously to the internal sweep
circuits of the oscilloscope, and to external equipments requiring
an input pulse for operation or synchronization.

b. The output terminal for the trigger generator is a type BNC
jack labelled +TRIG OUT, located on the oscilloscope front pan-
el. The generator is activated by placing the SYNC SEL selector
switch in TRIG position. The repetition rate of the output puise

is variable from 40 to 5000 cps withthe TRIGGER RATE CPS pan-
el control. '

13. MARKER GENERATOR CONTROLS

a. General — The marker generator function of the oscilloscope
provides synchronized markers of known time interval for use in
measwuring the duration of waveforms appearing on the oscilloscope
screen. These markers are applied to the Z axis of the crt and ap-
pear as bright dots evenly spaced along the sweep trace.(See figure
3-2).

b. The marker generator circuits can be actuated regardless of
the sweep speed selected, or of the type of sweep synchronization,
Time intervals of 100, 10 and 1 microseconds can be chosen by
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Figure 3-2. Measuring Pulse Duration with Timing Markers.
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ACGESS PLATEN

Figure 3-3. Location of Direct Connections to Deflection Plates.
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placing the MARKER U SEC switch in the corresponding position,
The markers applied to the crt are applied simultaneously to the
panel jack marked ~MARKER OUT, where they are available for
application to external equipments. In the Z AXIS position, this
switch serves to disable the marker generator circuits and to dis-
connect them from the crt. This switching allows external signals
to be applied to the Z AXIS INPUT panel jack. The INTENSITY

control can be used to adjust the contrast between the marker dots
and the sweep trace.

14, Z AXIS INPUT CONNECTIONS

a. General — Facilities have been provided in the oscilloscope
which permit the application of voltages, (such as marker signals,
gating pulses, blanking pulses and sine waves) from an external
source to modulate the intensity of the electron beam (Z AXIS) of
the crt. The Z axis input is applied to the cathode circuit of the
crt; therefore, signals of negative-going polarity increase the in-
tensity (brighten) of the beam, while positive-going signals de-
crease the intensity (blank).

b. The Z axis inpuwt function is selected by placing the MAR-
KER U SEC switch in the position labelled Z AXIS. This discon-
nects the marker generator circuits from the ~MARKER OUT; Z
AXIS INPUT jack, so that only the latter function applies. The

contrast between the applied signal and the sweep trace cam be
varied with the INTENSITY control.

15. DIRECT CONNECTION TO DEFLECTION PLATES
(See figure 3-3)

a. A removable plate, located at the back of the oscilloscope
dust cover, provides access to the tip jack terminals connecting
directly to the horizontal and vertical deflection plates of the crt.
The direct connection circuits have internal dc blocking capaci-
tors; therefore no external capacitors need be used when making
connections. Limits of the total voleage that may be applied to
the direct deflection circuits are listed in the Reference Data,
paragraph 3.
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b. Removing the cover plate exposes tip jack terminals J112
labelled ""H’" and J105 labelled *'V'!Associated with each of these
terminals is a plug-in shorting jumper having an insulated handle.
The corresponding jumper must be removed when making connec-
tion to either set (H. DIRECT and V. DIRECT of deflection
plates; in order to isolate the now unnecessary deflection amplifier
stage. Connection, to either set of deflection plates, is made be-
tween the corresponding jack J105 or J112 and chassis ground.
Both the H POS and V PUS controls remain active and allow the
display on the screen to be positioned horizontally and vertically.
The direct connections are so polarized that when apositive-going
signal is applied to the vertical plates it causes a downward de-
flection, and when applied to the horizontal plates causes the beam
to deflect to the operators right. Negative-going signals have the
opposite effect.

NOTE

THE ATTENTION OF THE OPERATOR 1S DIRECTED
TO FURTHER INFORMATION ON THE USE OF

PULSE SYNCHROSCOPES APPEARING IN NAVSHIPS
91828 (SERIES) — HANDBOOK OF TEST METHODS
AND PRACTICES.

TABLE 3-1.

ROUTINE AND OPERATOR’S CHECK CHART
(See figure 3-1)

WHAT TO CHECK HOW TO CHECK PRECAUTIONS
AND
REMARKS
1. Preliminary Before connecting the See that all cables
power cable CX-3304/U | and connectors are
to the POWER recept- in good condition,
acle, make the follow- Check thar all test
ing settings. prods and accessory
‘| items are secured in
place in the cover.
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WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS
AMD
REMARKS

ORIGINAL

a. POWER switch
(2) to HEATER ON
position.

b. H.POS control
(25) fully clock-

wise.

¢, Turn the follow-
ing controls fully
counterclockwise.

(1) SWEEP RANGE
U SEC/IN (20)

(2) SWEEP SPEED
(21)

(3) H.GAIN (22)

(4) SWEEP STABI-

LITY (19)

(5) SYNC SENS
{18)

(6) SWEEP EXP
(23)

(7} SYNC SEL (17)

(8) INTENSITY
(15)

(9) CAL VOLTS
(12)

(10) MARKERS U
SEC (28)

(11) TRIGGER
RATE (27)

(12) CAL (9

(13) V.MULTI
PLIER (8)

(14) V.GAIN %
(10)

d. Center
ASTIGMATISM
(13)

FOCUS (14), V.
POS (1.

Mark should point to
10K

Mark should point to
OFF

Mark should point o
TEXT :

?}dark should point to

Mask should point 1o

4 AXIS

Mark should point to
46

Mark should point to
OFF

Mark should point o
300

 Mark should point i0

20
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2. Power Supply

3. Cathode ray
Tube

4. Vertical
Channel

3-18

a. Counect the
power cable
CX-3304/U to
Jack y1906,
POWER (1}, and
to a source of

115V ac

b. FPlace the
power switch
(2) to POWER
ON positicn.

c. Allow the os-
cilloscope to
warm up for about
1 minute.

a, Advance the
INTENSITY con-
trol clockwise,

b. Using the H,
POS and V.POS
controls, posit-
ion the spot to
the extreme left
cepter of the
screen,

c. Adjust the
FOCUS and the
ASTIGMATISM
controls to pro-
duce the small-
est round spot
51Ze,

a, Make the fol-
lowing controls
settings

(1) SWEEP RANGE
/U SEC to 100 po-
sition,

(2) H. GAIN center.

b.Turn the CAL
switch to ON po-
sition.

¢. Advance the
SWEEP STABI-
LITY control.

 Adjust for a spot
- of medium bright=

The HEATER ON
indicator lamp (1)
should glow. If not,
check the 2 amp
front-panel fuses (5}

The POWER ON
red indicator
lamp should lighe,

eSS,

The positioning
controls should
move the spot
smoothly over
the useable area
of the screen.

Both controls
should have an
effect on focus-
ing. There should
be no halo arcuad
the spot.

A point should be
reached where the
sweep will start

and the base line

ORIGINAL
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5. Trigger and

Sync Circuits

ORIGINAL

d. Using the INTENSI-
TY control reduce the

brightness of the sweep.

e. Advance the CAL
VOLTS control.

f. Using the CAL

YOLTS control ree

duce the base line
separation to the
width of one minor
division on the ver-
tical scale (approx-
imately 0.1 inch),

g. Advance ¥V GAIN
% contzol clock-
wise,

To check the trigger
circuiis place the
following controls
in the position in-
dicated. '

a. CAL switch to
OFF.

b. V GAIN to 60.

c. TRIGGER RATE
to 5000,

d. SYNC SEL to
TRIG.

e, SYNC SENS cow,

f. SWEEP STABI-
LITY 1o fully cow,

g. SWEEP RANGE U/
IN e 10,

will extend part way
across the screea.

The baze line should
divide into twe paral-
l2] hortzontal lines
the distance between
which grows larger
as CAL VOLTS con-
trol 1s advanced.
Some unsynchronized
interlacing lines nor-
mally appear between
the divided lines,

Sweep smoothly se-
paraies to Approxi-
mately 0.5 inch high,
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Using the furnished
coaxial cord, patch the
+TRIGGER OUT jack
{26) to the V INPUT
jack. Make the following
sefiings.

{1) Advance SWEEP
STABILITY uniil the
base line appears, Re-
verse rotation until
sweep disappears and
then advance SYNC
SENS control enzil
baseline reappears.

(2) Simultancously
rotate SWEEP SPEED
and TRIGGER RATE
CPS controls in 100,
1¥, and 10K positions
of SWELP RANGE U
SEC/IN switch,

. Turn SYNC SENS
completely cow.

d., Remove the patch
cord,

6. Time interval When performing the

markers and succeeding checks
Sweep Range cbserve the follow-
control. ing segquence,

a. SWEEP RANGE U
SEC/IN to 1.

b. Center SWEEP
SPEED, INTENSITY,
and H. GAIN comrols.

c. Turn SWEEP
STABILITY and SYNC
SENS completely cow.

- lowest up rate.

3-20

Two positive-going
trigger-pulses should
be visible on the
trace.

Trigger pulses will
e continuously ob-
served down te the

Mote: Because of
the extremely short
duration of the trig-
ger pulses, they
will be barely visi-
ble at the lower re-
petition rates.
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7. Sweep speed
control.

8. Expanded
sweep check.

9, V. MULTI"
PLIER

ORIGINAL

d. MARKERS U SEC to

1 position.

e. Slowly advance

SWEEP STABILITY.

f. Adjust INTENSITY

control

g. Set MARKER U
SEC and SWEEP RANGE
U SEC/IN each to 10 |

position.

h. Place MARKERS U
SEC switch and
SWEEP RANGE U
SEC/IN each to 100
position.

i. Turn the SWEEP
SPEED control fully
clockwise and the
SWEEP RANGE U SEC
/IN to 1 K position’

j. Rotate SWEEP
SPEED control.

k. Adjust the SWEEP
SPEED control for
marker spacing of one
minor divison on the

- horizontal scale; ad-

just the H. GAIN for
full 2% inch deflect-

ion; turn on the.
SWEEP EXP coatrol,

1. Return SWEEP RANGE
U SEC/IN and MARKERS
U SEC switches each to
100 position.

m. Insert the Dummy Load

DA-113/U iato the CF
PROBE jack (6) and
tighten.

A point should be

AIsmoothly with coun-

reached where the
sweep trace, with
evenly spaced

intensified marker
dots, will appear.

Adjust for clearly
defined markers,

Sweep should show
evenly spaced,
clearly defined,
intensity markers.

Sweep should show
evenly spacedy clear-
iy defined, intensity
markers.

Sweep should show
evenly spaced cleas-
ly defined markers.

Spacing between time
inferval markers
should decrease

terclockwise rotat-
ion.

The distance between
the markers should
increase to approxi-
maiely 9 minor di-
vislons
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n, Turn the V MULTI-
PLIER switch to 1
position.

o. Using the coaxial
cord, patch the V.
INPUT jack to the
~MARKER OUT jack
{if necessary adjust
the SWEEP STABI-
LITY until the sweep
trace appears).

p- Using the V.GAIN
% adjust the negative
pulse for a vertical
deflection of ten min-
or scale divisions,

q. Switch the V.MULTI-
PLIER surcessively to
3, 10, 30, 100, and 300

positions.

f. Remove the Dummy
Load DA-113/U and
cpaxial cord, and fe-
store to positions in
COVEr.

The sweep trace
should show nega-
tive going pulses
(disregard any
smaller positives |
going pulses which
may also be ob-
served).

The H.POS and V.,

POS controls can be
used as required for
positioning.

The vertical deflec-
tion should reduce
in size with each
step.
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MAIMTENANCE

1. PREVENTIVE MAINTENANCE

a. GENERAL - Preventive maintenance is maintenance pes-
formed on equipment (usually when the equipment is not in use)
to keep it in good working order, and to reduce interruptions in
service. Preventive maintenance differs from troubleshooting in
that its object is to prevent the occurrence of trouble. The con-
struction of Oscilloscope AN/USM-38 is such thatpreventive main-
tepance measwes are minimized. '

b. ROUTINE MAINTENANCE AND OPERATORS CHECK
CHART - Periodic checking of the equipment to determine that
it is in proper working order should be performed in accordance
with the step-by-step procedure given in Table 3-1 ROUTINE
CHECK CHART. The procedure is to be performed weekly or as
specified by the officer-in-charge.

NGTE

THE ATTENTION OF MAINTENANCE PERSONNEL
IS INVITED TO THE REQUIREMENTS OF CHAPTER
67 OF THE BUREAU OF SHIPS MANUAL OF THE
LATEST ISSUE.

2, EMERGENCY MAINTENANCE

a. GENERAL — Replacement of fuses, pilot lamps, and elec-
tron tubes is the only emergency maintenance possible during the
operation of the oscilloscope set.

NOTICE TO OPERATORS

DO NOT PERFORM ANY OF THE FOLLOWING E-
MERGENCY MAINTENANCE PROCEDURES WITH-
OUT PROPER AUTHORIZATION.

ORIGINAL




