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AN/USM-38

INSTALLATION
AND OPERATION

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS
AND
REMARKS

n. Turn the V MULTI-
PLIER switchto I
position.

o. Using the coaxial
cord, patch the V,
INPUT jack to the
~MARKER OUT jack
{if necessary adjust
the SWEEP S5TABI-
LITY until the sweep
irace appears}.

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

q. Switch ¢he V. MULTI-
Pi.lIER successively io
3, 10, 30, 100, and 3060

positions.

¢. Remove the Dummy
Load DA-113/U and

coaxial cord, and re-
store io positions in

cover.

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

The H.POS and V.
FOS ronteols can be
used as required for
positioning.

The vertical deflecs
tion sheould reduce
in size with esach
step.
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MAINTENANCE

1. PREVENTIVE MAINTENANCE

a. GENERAL - Preventive maintenance is maintenance per-
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 troubleshocting in
that its object is to prevent the occurrence of rrouble. The con-
struction of Oscilloscope AN/USM-38 is suchthatpreventive main-
{enance measwes are minimized. Y

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.

MOTE

THE ATTENTION OF MAINTENANCE PERSONMEL
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.
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b, FUSES AND INDICATOR LAMPS — All fuses and indicator
lamps are located on the front panel of Oscilloscope 05-57/USM-38.
Refer to Table 3-1 Routine Check Chart for checking indicator
lamp operation. Blown fuses are indicated by the complete failure
of the oscilloscope. Should the fuses continue to blow or the pi-

lot lamps fail to glow, the operator should turn the equipment over
to coginizant maintenance personnel.

WARNING

NEVER REPLACE A FUSE WITH ONE OF HIGHER
RATING UNLESS CONTINUED UPERATION OF THE
EQUIPMENT IS MORE IMPORTANT THAN PROBABLE
DAMAGE. IF A FUSE BURNS OUT IMMEDIATELY
AFTER REPLACEMENT ,DO NOT REPLACE IT A SE-
COND TIME UNTIL THE CAUSE HAS BEEN CORREC-

TELD.
TABLE 4-1
FUSE LOCATIONS
FUSE LOCATION o AMPS | VOLTS
F-101, 1. Physically located in oscillos- 2 250
F.102 cope front panel fuseholders. See

(5) on figure 3-1,

2, Elecurically located in primary
circuit of power rapsformer T-101.
See figure 4-16.

¢, REPLACING ELECTRON TUBES ~ To expose the electron
‘tubes in Oscilloscope 0S-57/USM-38 it is necessary to remove the
dust cover. Take out the four binding head screws located on the
back of the dust cover, and the 6 captive type screws in the front

panel (See figure 3-1). Grasp the handles and carefully slide the

oscilloscope out of the cover. When testing tubes, remove them on
a one at a time basis; that is,return a good tube to its original po-

sition before removing a doubtful tube for test. The location of all
electron tubes is shown in figure 4-1,
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WARNING

BE SURE POWER IS DISCONNECTED BEFORE AT-
TEMPTING TO REMOVE ANY TUBES. DANGEROUS
VOLTAGES EXIST AROUND ALL TUEBE SOCEETS.

d. REMOVE THE CATHODE RAY TUBL - Make sure that
power is removed from the oscilioscope. Remove the four G-32
round-head machine screws which fastenthe light hood to the front
panel. Carefully remove the light hood together with the rubber
gasket. The green filter and calibrated scale come off with the
assembly thus exposing the face of the crt. Remove the tube shields
and tubes for V105 and V127. Grasp the crt socket and carefully,
using a rocking motion, remove it from the tube base. Loosen the
6-32 machine screw clamping the crt shield to the tube base.
Grasp the face of the crt and carefully remove it thru the opening in
the front panel. _

e. REPLACING THE CATHODE RAY TUBE — Replacethe cet
through the opening in the front panel. Grasp the crt socker with
one hand, and with the other slowly rotate the crt until the base
key engages the socket. While holding the crt face, carefully press
the socket in place. After making sure that the calibrated scale is
aligned with the vertical and horizontal axis of the front panel, re-
place the light hood assembly andtighten its four mounting screws.
Using light pressure on the crt socket push the tube forward until
its face just touches the calibrated scale. Replace the tubes V105
and V127 and their shields. Turn on the oscilloscope and adjust
the sweep for a two and one-half inch horizontal trace (See Table
3-1). Using the V. POS control, check that the trace is parallel
with the horizontal calibrated scale; if not, note the approximate
angle and the direction of rotation required for correction. Remove
power from the oscilloscope. Turn the crt socket to correct the
angle for parallel: Turn on the oscilloscope and recheck. Repeat
this procedure until the sweep trace is parallel with the horizon-
tal scale. With power off, carefully tighten the No. 6-32machine
screw which clamps the tube base.
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Figure 4-1.

Location of Electron Tubes,

Oscilloscope 08-57/USM-38.
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3. ROUTINE CARE — The following routine should be performed
by the operator weekly. ,

a. Keep external surfaces clean. Using a clean dry cloth wipe
off any accumulation of dirt from the covers and front panel of the
oscilloscope.

b. Clean the surface of the test probes. Clean all cables and
check their fitrings for evidence of looseness, damage, and cor-
rosion. If necessary moisten the cloth with dry cleaning solvent
Specification P-5-661 Type II obtainable from GSSO.

¢. Check front panel screws, pilot lamp assemblies, control
knobs and switches for tightness.

CAUTION

TIGHTEN SCREWS, NUTS, AND OTHER FITTINGS
CAKEFULLY; FITTINGS TIGHTENED BEYOND THE
PRESSURE FOR WHICH THEY WERE DESIGNED
WILL BE DAMAGED OR BROKEN.

‘d. See that the fuse holders and fuses are clean, free from cor-
rosion, and have the proper spring tension.

e. Check that the oscilloscope set is complete (See Table 1-1)
and that all components are clean, serviceable, and stowed in their
proper position.

4. CLEANING THE CALIBRATED SCALE AND THE CATHODE
RAY TUBE FACE - To insure maximum light outpur and line de-
finition of the cathode ray tube, both the calibrated filter scale
and the face of the tube must be kept free from the dust which
tends to collect on charged surfaces.

a. Clean the face of the tube with a clean moist cloth; be sure
to dry the tube face thoroughly.

b. The calibrated scale may be cleaned with scap and water,
or any mild detergent. Do not use solvesnts, cils, or paint thinner,

5. LUBRICATION — Lubrication of the oscilloscope is not re-
quired.

6. RETROPICALIZATION — Oscilloscope Set AN/USM-38 has
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been moistureproofed and fungiproofed at assembly. No further
ireatment is required unless parts are replaced. Refer to Speci-
fication JAN-T-152 for the procedures to be used in retropical-
ization following part replacement.

7. RUSTPROOFING — Should the finish on the case become bad-
ly scarred or damaged, corrosion can be prevented by touching up
bared surfaces. Use No.000 sandpaper to clean the surfacedown

‘to the bare metal; obtain a bright smooth finish. Apply paint with

a small brush. Paint used will be as authorized and consistent
with existing regulations.

2. LOCALIZATION OF TROUBLE — The first step in a logical

wwoubleshooting procedure is to determine. that a trouble definitely -

exists. For example, the absence of a luminous dot or trace on the
screen, with any setting of the INTENSITY control, may be due
simply to the improper setcing of either or both of the H POS and
V POS controls, causing the spot to be positioned completely off-
screen. The technican must be thoroughly familiar with information
contained in Section III — INSTALLATION AND OPERATION.
Reference to the block diagram figure 4-22 will show the relation-
ship of the various signal channels. Localization of actual troub-
les in the oscilloscope is simplified by the fact that most cir-
cuits affect the display on the ‘cathode ray tube. Some examples
of self-checking in the oscilloscope are:

a. VERTICAL AMPLIFIER — Assume that the oscilloscope is

operating and is connected, at the V INPUT jack, to an external
equipment whose output signal voltage is to be viewed. Further
assume that no vertical deflection can be had regardless of the

seitings of the V. MULTIPLIER or the V. GAIN % panel controls. .

The following checks can be made to localize the trouble quickly.

(1) Reference to the Block Diagram figure 4-22 will show
that the vertical amplifiers can be checked by placing the CAL
switch to ON position. The appearance on the screen of two par-
allel lines gives indication of the functioning of the vertical ampli-
fier circuits, _

(2) Set the MARKERS U SEC switch for discernible time in-
rerval marker dots. Patch a test cable (other than the one in use)

ORIGINAL
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between the ¥V INPUT jack and the MARKER OUT jack, if down-
ward vertical deflection of the sweep now resulis, the indicarion
is that the difficulty exists external to the oscilloscope. Possible
troubles would include (a) a short circuit in the cable connecting
the input signal and (b) a defect within the equipment under test.
' (3) In the event that in (1) above no indicarion of vertical
deflection was observed, apply a suitable signal to the V. DiR-
ECT direct connection to the vertical deflection plates. If de-
flection is noted, trouble has been localized internal to the os-

cilloscope in the vertical channel after the vertical step-aticou-
ator. ’

b. OTHER CIRCUITS - Other internal circuits of the oscillos-
cope may be checked using methods similar to that given in a a-
bove, Refer to Table 3-1, Routine Check Chart, for detailed methods.

§

9. LOCATION OF ELECTROMN TUBES — The name and location

of each electron tube is given in Figure 4-1.

10. TROUBLESHOOTING (See Table 4-2)

a. TEST EQUIPMENT REQUIRED — The following test equip-

ment is required for carrying out the tests outlined in this secrion.

(1) A pulse oscilloscope such as Oscilloscope AN/USM-32,
AN/USM-24, or TS-239A/U.

(2) A multimeter capable of measuring up to 1000 volis AC

or DC, with an accuracy of 5 per cent. It must have an iaput re-

sistance of 20,000 ohms per volt on DC and 1000 chms per volt on

AC and be capable of measuring resistances with an accuracy of
S percent up to 10 megohms; Multimeters AN/PS\:infi or TS-352/U
are recommended.

(3) A sine wave generator with a range from 50 to 200,000
cycles with an accuracy of 1 percent such as Audio Oscillator
AN/USM-30 or TS-382/U.

(4) A sine wave generator, such as Signal Geénerator Set
AN/URM-25, capable of producing frequencies of 0.2.to 15 mega-

- cycles per second with an accuracy of 1 per cent.

(5) A square wave generator, such as AN/USM-27 capable

- of producing accurately shaped, flat-topped waves.

{(6) Tube Tester TV-3/U series or equivalent.
(7) Electronic Multimeter ME-74/1J, ME-6/U series or equi-
valeat. :
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(8) Wheatstone Bridge capable of measuring from 1 ohm to
I megohm with an accuracy of 0.2 percent. Resistance Bridge
ZM-4/U is sauisfactory.

b. LOCATION OF MAINTENANCE INFORMATION - A chart
of troubles and their probable causes is given in paragraph 12. ln-
structions are given in paragraph 13 for obtaining access to the in-
side of the oscilloscope for trouble correction or the removal of a
subassembly. Included in this section are paragraphs indicating
methods of testing and adjusting the special cizrcuits contained in
the oscilloscope. Diagrams showing printed wiring, normal wave-
forms, voltages and resistances from tube pins and critical points
are shown in figure 4-4 theu 4-20. This informaticon should be used

for checking operation and locating faults within the circuits.Par-

agraph 11 gives detailed informartion on special techniques re-
quired to properly service printed wiring, and should be consulted
before attempting any repair or replacement of parts. lilustrations
showing the interior of the oscilloscope and subassemblies are in-
cluded in figures 4-1 thru 4-17. The main schematic diagram figure
4-23% and the block diagram figure 4-22 are essential guides to cir-
cuit analysis and troubleshooting.

11. MAINTENANCE AND REPAIR OF PRINTED WIRING CIR-
CuITs.

a. GENERAL — A printed wiring circuit consists basically of
a laminated plastic board having a thin sheet of copper boaded to
one side. In forming the wiring a photo-etching process is used to
remove unwanted parts of the copper while the wiring design re-
mains intact. Component paris are mounted by extending their
leads through holes pierced in the board. The leads are cur and
crimped, and the complete assembly is then dipped into melted
solder to make all connections simultaneously. The copper sheet
wiring also picks up a coating of solder which increases its cur-
rent carrying capacity. Finally, a coating of synthetic varnish is
applied to both sides of the board to prevent leakage or other ef-
fects of moisture and dust.

b. TROUBLESHOOTING ~ Troubleshooting printed wiring cir-
cuits differ only slightly from troubleshooting conventional wiring.
Circuit tracing of the printed board is generally easier. Test points
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are easily located. Due 1o the translucency of the board marerial
the outline of componeat parts, mounted on the reverse side of the
wiring, may be seen by placing a 60 watt lamp behind the board.
Measurements can be taken on either side of the board; be sure,
however, to pierce through the varnish coat and make firm contacs
to the metal beneath. '

c. REMOVING COMPONENT PARTS - No special tools o
skills are required to service printed wiring. To prevent damage to
the printed wiring board during maintenance operations, avoid ex-
cessive pressure, overheating, and excessive solder deposits.
When it is necessary to replace a component part use the following
procedure:

(1) Using diagonal cutters, cut the wire leads clbose to the
board on the component side. (

(2) Apply a 30 watt soldering ironto the joint on the printed
wiring side until solder melts. Avoid excessive heating.

(3) Using long-nose pliers, quickly grasp the crimped end of
the wire lead (on the printed wiring side) and carefully remove
wire from hole. Clean off any varnish remaining on the joint and
clear the mounting hole. \

d. REPLACING COMPONENT PARTS — When replacing com-
ponent parts use the exact replacement part wherever possible.
Measure and bend the wire leads of the replacement part to pass
through the mounting holes. Place the body of the part in conitact
with the board. Cut off excessive lead length abour 1/8 inch from
the board. With long-nose pliers, bend the ends of the wires toward
the printed wiring. Carefully solder the connections. Again avoid
excessive heating. After soldering, scrape off flux and damaged
varnish. Reapply moisture-proofing varnish with a swmall brush.
(See Paragraph 0).

12. TROUBLE ANALYSIS CHART (Table 4-2) — This chart pre-
sents a logical procedure for localizing an abnormal condition en-
countered while using the oscilloscope. The location and cor-
rection of the actual trouble generally requires tests to be made
inside the oscilloscope; however, much time can be saved by us-
ing the chart to narrow down possible causes. The troubles list-
ed are of the more common kind and serve merely as a guide in lo-
cating those not listed.
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13. DISASSEMBLY AND ASSEMBLY PROCEDURE (See figure 4-1)
4. GENERAL — The uitized cosstruction of Oscilloscope
(JS-57/USM-38 permits easy removal of subassemblies. Before un-
soldering printed wiring refer to paragraph 11. Afrer unsoldering,
tag each wire and its corresponding terminal.
6. DUST COVER
(1) Remove four No. 8-32 screws from the back panel of the
cover.
(2) Loosen, but do not remove the six captive screws spac-
ed around the edges of the front panel.
(3) Place the equipment panel-side-up; grasp the crash han-
dles and lift out the oscilloscope.
¢. DISPLAY CHANNEL SUBASSEMBLY — The Display chan-
nel contains component parts and printed wiring for the circuitry
of V105, V106, V108 and V127. It is mounted vertically at the rear
of the oscilloscope frame.
(1) Remove the socket from the crt V107.
{2) Remove knobs from the panel controls FOCUS and IN-
TENSITY.
(3) On outer side of the printed wiring board, unsolder all
wires leading to other circuits,

(4) Remove four No. 6-32 screws, one in each corner, which
fasten the printed wiring board to the oscilloscope frame.

{5) On the inner side of the printed wiring board, unsolder
wires leading to other circuits.

d. VERTICAL CHANNEL SUBASSEMBLY — The Vertical
Channe! Subassembly contains component parts and printed wir-
ing for circuits connected with tubes V101, V102, V103 and V104,
It is mounted vertically on the upper left side of the oscilloscope
frame. : _
(1) At the terminal board, located near V104, unsolder the
black wire leading to the Display Channel.

(2) Unsolder all connections on the CF PROBE jack JiCl.

(3) Remove two No. 6-32 screws fromthe bracket supporting
the behind-the-panel adjustment CAL LOW FREQ RESPONSE R117.
Push the contrel bracket down far enough to clear the frame.

(4) Remove knobs from CAL OFF-ON, V MULTIPLIER, and
V GAIN % panel controls.

ORIGINAL 4-13
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(5} Remove three No. 6-32 screws fastening the control

mounting bracker to the front panel. These screws are accessible

at the front panel, one on each side of the V MULTIPLIER switch

and one at the side of the V GAIN % control.

(6) Remove three No. 6-32 screws fastening each long edge
of the printed wiring board to the frame (6 screws total).

(7) Caretully push the board away from the front panel until
the control shafts clear the front panel. Pull the board outward un-
til the frame is cleared.

(8) Unsclder the remaining wires connecting to the oscillos-

cope. : :
e. HORIZONTAL CHANNEL SUBASSEMBLY - This subas-
sembly contains the component parts and printed wiring associ-
ated with tubes V121 thru V126. It is mounted vertically on the
~upper right side of the oscilloscope frame.

(1) Remove the knobs from the H. GAIN, SWEEP EXP,
SWEEP SPEED, SWEEP RANGE U SEC/IN controls.

(2) Remove two No. 6-32 screws, fastening the subassembly

to the front panel; one screw is located at SWEEP RANGE U SEC/.

IN control, the other is beside SWEEP SPEED coatrol.

(3) Remove the two No. 6-32 screws fastening the upper
long edge of the printed wiring board to the frame.

(4) Remove the three No. 6-32 screws fastening the lower
long edge of the printed wiring board to the frame.

(3) Carefully pull the subassembly outward far ‘enough to
clear the frame.

(6) Unsolder wires leading to other oscilloscope circuits.

f. SYNC AMPLIFIER SUBASSEMBLY ~ This subassembly

contains the component parts and wiring associated with V119,
Sync Preampl; V120, Sync Ampl. It is located directly behind the
front panel at the lower right of the oscilloscope frame.

(1) Remove the knobs from SWEEP STABILITY and SYNC
SENS controls.

(2} Take out the No. 632 screw, located on the underside

of the power supply chassis at the power transformer mounting

bracket, which fastens the subassembly to the chassis,
(3) Remove two screws, one at the side of the SWEEP STA-
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BILITY contrel and one at the SYNC SENS control, holdiag the
subassembly to the front panel.

(4) Move the subassembly toward the back of the oscillos-
cope until control shafts clear the front panel; then pull outward
until.the oscilloscope frame is cleared. Unsolder the wiring lead-
ing to other circuits.

g. TRIGGER AND MARKER GENERATOR SUBASSEMBLY -
The Trigger and Marker Subassembly containsthe component paris
and wiring associated with the tubes V1135, Trigger Generator;
V116, Marker Gate; V117, Marker Gen; V118, Marker Ampl. It is
located directly behind the front panel in the lower left section of
the oscilloscope frame.

(1) Remove the knobs from the MARKERS U SEC switch
and TRIGGER RATE CPS control. |

(2) Remove one No. 6-32 screw, fastening the subassembly
to the power supply chassis, from the underside of the chassis.
This screw is located in a small cut-out in the power transformer
mounting bracket. ' '

(3) From the front panel, remove three No. 6-32 screws loc-
ated one each at the ~-MARKER OUT jack, +TRIGGER OUT jack,
and MARKER U SEC switch respectively.

(4) Unsolder the coaxial wire (inner conductor) from its ter-
minal post at (C154). Remove the small screw retaining the solder
lug for the outer shield; thus freeing the cable without unsolder-
ing the shield.

(5) Move the subassembly toward the rear of the oscillos-
cope until the contro!l shafts clear the front panel.

(6) Unsolder atthe feed through terminals, wires connecting
to other circuits,

k. POWER SUPPLY SUBASSEMBLY - All component parts
mounted on the power supply chassis can be easily removed with
the exception of the power transformer T101 which can be removed
as follows: '

(1) Loosen the Allen set-screws in the shaft couplings at
the controls INTENSITY, FOCUS, and SWEEP EXP. Push the phe-
nolic extension shafts toward the front panel far enough to clear
the power transformer.

(2) Free the Horizontal Channel Subassembly in the manner
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described in subparagraph e above; but do not unsolder any wiring.
(3) Remove tube V118, Marker Amplifier, from the Trigger
and Marker Generator Subassembly.
(4) Remove the crt V107 (See paragraph 2) and its tube
shield. |

CAUTION

HANDLE THE CRT TUBE SHIELD CAREFULLY.
AVOID VIBRATION AND ANY FORM OF MECHANI-
CAL SHOCK.

(5) Unsolder all wires from each terminal lug on the under-
side of the power transformer.

(6) Remove the four nuts mounting the power transformer.

(7) Carefully remove the power transformer by raising it out
vertically through the top of the oscillescope frame.

4. YERTICAL CHANNEL CHECKS AND ADJUSTMENTS

. SENSITIVITY - The minimum signal required at the V IN-
PUT jack to produce a one inch deflection on the crt tube screen
is a measure of the sensitivity of the Vertical Channel. In Oscil-
loscope 0S-57/USM-38 the vertical amplifier must have a gain of
approximately 175. The average deflection of the 3WP1 crt used
is approximately 50 volts per inch. With the Vertical Channel ia
its most sensitive condition, the maximum permissable sine wave
signal input to produce one inch deflection is 0.1 volts rms. To
check the sensitivity set the V MULTIPLIER to | position, and
the V GAIN % completely clockwise. Apply a 1000 cps signal to
the V INPUT jack. Adjust the input voltage, measured with a vole-
meter such as Electronic Multimeter ME-6/U series, for a deflect-
ion of one inch. The voltage required should not exceed 0.1 volts
rms. When the sensitivity is low, check the tubes in the vertical
amplifier by substituting known good tubes. Be sure to return the
original tube when trial shows it is not defective. If tube changing
does not restore the sensitivity, then the tube socket voltages and
resistances should be checked (See figure 4-6).

b, FREQUENCY RESPONSE — The normal gain-frequency char-
acteristic of the Vertical Channel is shown by the curve in Figure
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7-3. The frequency respense can be checked by applying sine fre-
quencies between 10 cps and 6 mcs to the V INPUT jack. Adjust
the V GAIN % to obtain standard 1 inch deflection, with a 1 volt
1000 cps sine wave input. Vary the frequency in steps on both
sides of 1000 cps and record the input voltage required to main-
vain the 1 inch deflection. When the relative values are expressed
in db the result should not depart from the curve of figure 2-3 by
more than 3 db. This process is long and tedious and is not re-
guired if test equipment is available to perform the following
square-wave (ests.

c. LOW FREQUENCY SQUARE WAVE RESPONSE - The low
frequency response of the vertical amplifier can be quickly check-
ed by using the internally generated 60 cps calibration voltage.
Turn the CAL switch on and adjust the sweep controls for se-
veral cycles of the cal voltage square wave. When the low fre-
quency response is correct the top of the image will be flat and
parallel with the reference lines of the screen (See A of figure
4-33. if not, then the low frequency respomnse is too great or too
small as indicated by the shape of the image. If it is tilted, as
shown by B of figure 4-3, so thar deflection increases during each
half cycle and reaches maximum atthe end, it means that the low
frequency response is too large (over-compensation) and that the
resistance of the behind-the-panel adjustment CAL 1LOW FREQ
RESPONSE RI17 must be decreased by rotating it clockwise. If
the image appears as shown in C of figure 4-3, with the deflection
reaching maximum ai the beginning of each half cycle and then di-
minishes, it means that the low frequency response is too small
{under-compensation) and the resistance of R117 must be increased
by coumterclockwise rotation.

d., HIGH FREQUENCY RESPONSE -~ To check the high fre-
quency response of the vertical amplifier, set the V MULTIPLIER
to 1 position; V GAIN % to maximum clockwise position; SWEEP
STABILITY completely CCW; INTENSITY advanced until a spot
becomes visible. Using ©f cables furnished, connectSignal Gen-
erator Set AN/URM'ZﬁD, or equivalent, at RF OUTPUT X MULT
jack to one end of the 50 ohm shunt, Impedance Adapter MX-1487/
LIRM-25D. Connect the other end of MX-1487/URM-25D to the V
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A
CORRECT
B
OVER-COMPENSATED
C
UNDER-COMPENSATED
B , .

Figure 4.3, Waveforms for Adjustment of Vertical
Attenvator Compensation Capocitors.

INPUT jack J102 of AN/USM-38. Set the frequency of AN/URM-25D

" to 200 kilocycles at an output level of 70,000 microvolts. Using the

V POS control, set the peak of the deflection to a convenient hori-
zontal reference line on the CRT scale. Without further touching
any of the oscilloscope controls, change the frequency and ourput
level of the AN/URM-25D to 6.0 megacycles aad 10€,000 micro-

~ volts respectively. The peak of the deflection should now retun

to the reference line. There is but one adjustment for correcting
high frequency response; this is the slugtuned peaking ceil L101
(5ee figure 4-2) which is adjusted at the factory and does not aor-
mally require readjustment. If the high frequency response is in-
correct replace tubes V101, V104 and check capacitors C117,CL21
before attempting adjustment of L101.
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TABLE 4.3

PRELIMINARY CONTROL SETTINGS
FOR

VOLTAGE, RESISTANCE, AND WAVEFORM CHARTS.

NOTE

SET THE PANEL CONTROLS OF OSCILLOSCOPE
AN/USM-38 AS LISTED IN THIS TABLE BEFORE
TAKING VOLTAGE, RESISTANCE, AND WAVE-

FORMS MEASUREMENT.

Voltages were measured with a 20,000 ochm per volt meter except-

ing those marked with an asterisk which were measured with a

vacuum-tube voltmeter. Waveforms were taken on a pulse-type os-

cilloscope.
PAMNEL PANEL
CONTROL SETTING _ CONTROL SETTING
C AL switch OFF MABRKERS U SEC i00
V.MULTIPLIER 1 VvV POS Counter=
clockwise
YV GAIN % Clockwise SYNC SEL +EXT
INTENSITY Counter- H POSs Clockwise
clockwise
FOCUS Counter- SWEEP EANGE 10K
clockwise
TRIGGER Counter= SWEEP SPEED Counter=
RATE CPS clockwise clockwise
CAL VOLTS Counters H GAIN Counter=
clockwise clockwise
SWEEP EXF Clockwise SYNC S5EHNS Counter=
clockwise
ASTIGMATISM Clockwise SWEEP Counter-
STABILITY clockwise
ORIGINAL
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Figure 4-4. Vertical Channel Subassembly, Printed Wiring.
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Figure 4-5. Vertical Channei Subassembly, Parts Location.
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e. V MULTIPLIER — The checks of the V MULTIPLIER are
for attenuation accuracy and for correct frequency compensation.
To check the attenuation, set the V MULTIPLIER wo 1 position;

e T T

e
] |
SESE ¥ w | : . .
SuixE wd Y apply a 1000 cps sine wave to the V INPUT jack. Using 2 volie
BT L @0 Z,..Jq i ] . ) ) :
o T §§m$%§ : meter, Electronic Multimeter ME-GA/U or equivalent, measure the
o - ¥ . . . . . - .
-t = gAv input voltage required for one inch deflection and record. Switch
, % Z :
i

successively to each attenuator step and record voltage required
h to maintain one inch deflection. The voltage required to returs to
one inch deflecrion should be in proportion to the degree of at-
i tenuation indicated. To check for correct frequency compensation
h apply a 2000 cycle square wave to the V INPUT jack and adjust
‘ the sweep for an image of several cycles. Set the V MULTIPLIEER
i successively to 3, 10, 30, 100, and 300 positions and observe the
| waveform at each position. Figure 4-3A shows the waveform for

45K
GF 0.0 PP AT 2000CP8 AT YONPUT (4102}

AL WAVEFORM AMPLITUDES ARE PEAK TO PEAK -
FOR WAVEFORMS, SET V. MULTIPLIER (S108) AT

i POSITION AND V.GaINIRIZE! FULLY CW
SEE TABLE 4-4. FOR OTHER CONTROL SETTINGS

I /f’v\f
MOTES
WAVEFORMS ARE BASED UPON AN INFUT SIGNAL

correct frequency compensation. If the waveform is as shown in
Figure 4-3B or C the attenuator step is either over or under com-
pensated and the trimmer capacitor associated withthe step needs
3 0 adjusting. Figure 4-2 shows the physical location of the trimmer

capacitor adjustments. _ ~

b ATTENUATOR PROBE CHECK — After the V. MULTIPLIER
; ' checks, outlined in the preceding paragraph, have been satisfac-
I torily completed the Astenuator Probe MX-1817/USM-38 may be
‘ similarly checked for square-wave response. Refer to Figure 43

Resistance and Waveform Chart,

%3 justing, with an insulated screwdriver, the trimmer capacitor lo-

VIOl
CatH FOLL
84HE

| cated inside the probe barrel.

~f CALIBRATED VOLTAGE -~ To check the accuracy eof the
i internally generated cal voltage, set the V. MULTIPLIER 10 1 po-
| sition, CAL switch to ON, and the CAL VOLTS control to 1.0; ad-
/ just the V GAIN % for a deflection of one inch. Set the frequency
! of an audio oscillator, such as T3-382A/U, to 1000 cps aed con-
: nect it to the V INPUT jack. Connect a volimeter, Electronic Mul-
J timeter ME-GA/U or equal, across the output of the andio oscil-
c e lator. Without disturbing the other oscilloscope controls, turn the
' CAL switch ro OFF. Adjust the level of the input voltage for a de-
[ b flection of 1 inch. This rms input volrage mulsiplied by 2.83 should
| equal 1; that is, the CAL VOLTS setting, within 5%. Repeat the

Ei for correct waveshape. The waveshape can be corrected by ad-
|

|

i

Figure 4.6. Vertical Channel Subassembly, Voltage,
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Figure 4-7. Marker-Trigger Subassembly, Parts Location,
Top View.

5

RIBI RiB0  RITS Ci48  TRIOG

Figure 4-8. Marker-Trigger Subossembly, Parts Locotion,
Botiom View,
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check for CAL VOLTS setting of 0.5. If the calibration is faulty,
make the following elecerical adjusiments in the calibration vole-
age circuit, First, the CAL VOLTS conirol koob mustbe positioned
on the shaft of R154 as follows: With the AC power  switched off,
measure the resistance from the top of CAL VOL'TS R154 toground
and note it, Remove the kaob from the CAL VOLTS control and ro-
tate irs shaft until the resistance from its arm terminal o ground is
one-half of the total resistance previously noted. Without disturb-
ing the setting, replace and tighten the knob with s pointes in
line with the 0.5 panel calibration mask. For the second elecirical
adjustment, set the output of the aundio oscillator for 9.18 volts
rms, Place the CAL switch to OFF; CAL YVOLTAGE 10 0.5V
MULTIPLIER to 1; adjust V GAIN % conwol for a deflection of
one inch. Without disturbing any other panel control settings, twn
the CAL switch to ON and adjust CAL SET potentiometer K155
(See figure 4-2) for calibrating voliage deflection of one inch, Re-
check the calibration using the method given in the beginning of
this paragraph.

gz, TRIGGER GENERATOR — Trigger Generator checks are
for repetition rate range, and peak voltage output. To measure the
outpur voltage, use the 10 to 1 attenuator probe MX-1817/U5M-38
to connect the tTRIG OUT jack to the V INPUT jack. Set the
SYNC SEL to TRIG position. Adjust the sweep conirols for an
image of several pulses. Using the CAL VOLTS circuir, measwe
the peak voltage of the trigger pulses. The peak voliage should be
greater than 60 volts for any reperition rate. To check the repe-
tition rate range, connect the TTRIG OUT jack to a frequency
counter such as Hewlett-Packard model 524A; or use the following
alrernate procedure: Connect the paich cord between TYTRIG andV
INPUT jacks. Connect the sutput of the andio oscillator to the H.
direci connections of the crt (remove the shorting plug P101). Tum
the SYNC SENS and SWEEP STABILITY controls completely cow.
Check that the SYNC SEL is in TRIG position. bet the output am-
plitude of the audio oscillater for a horizontal deflection of about
2% inches. Turn the TRIGGER CPS control completely cow. Set
the INTENSITY control for maximum brightness, Adjust the audio
oscillator frequency for a display having a single wrigger pulse oa
the sweep. (NOTE: A single pulse can be observed with sub-har-

ORIGINAL



& Section NAVSHIPS 92671 AN/USM-38
Puoragraph 149 MAINTENANCE

monics of the actual repetition rate; therefore, to avoid error, mom-
entarily setr the audio oscillator to half irs indicared frequency; if
the correct [ium‘iamemau frequency was chosen two trigger pulses
will appear on the sweep). The indicated frequency should be 40
cycles or less. Turn the TRIGGER RATE CPS control completely
clockwise andrepear the check. The indicated frequency should be
5000 or more. Hf the frequency range is incorrect, check the Trigger
Generator tube V115, check capacitor C146; make voltage and re-
sistance checks at the socket of V115 (See figure 4-9).

fi. MARKER GENERATOR - Marker Generator checks are for
stability, time interval accuracy, and for brightness. To check the
stability, set the MARKERS U SEC switch to 100 position. Adjust
the sweep controls for a normal trace showing several markers.
Connect atest oscilloscope, such as T5-239A/U o the MARKERS
OUT jack J108 and adjusc for a display of several marker cycles.
Turnthe SWEEP STABILITY control of Oscilloscope 05-57/USM-38
until the sweep stops. The ouiput from — MARKER OUT jack, ob-
served on the test oscilloscope, should cease. Repeat the check
for the 10 and 1 position of MARKERS U SEC switch. Instability
is indicated if outpur is present at the — MARKER OUT jack with
no sweep. If instability is present for any setting of MARKERS U
SEC switch, turn the MARKER STABILITY R184 adjustment (See
figure 4-2) slightly past the point where self oscillation stops.
To check the time 1rerval of the markers, place the MARKERS U
SEC switch to 1 position. Adjust the sweep circuits for a display
of 30 to 50 markers. Connect the output of an RF Signal Generator
Set AN/URM-25 to the V INPUT jack and set the outpur voltage
for a vertical deflection of approximately one inch. Vary the out-
put frequency of the signal generator until a straight line of mar-

kers appear; that is, one marker for each vertical cycle. The equi-

valent frequency indicated by the signal generator should be one
megacycle within 5 percent. Normal sweep synchronizing proce-
dure can be used for this check. Repeat the check for the 10 and
100 positions of MARKER U SEC switch. For these positions the
corresponding frequencies for accurate time intervals are 100 kc
and 10 kc respectively, also within 5 percent. Ifthe time intervals
are incorrect, first adjust the 1 microsecond position. Set the out-
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put frequency of the signal generaror to one megacycie. Turn the
1 U SEC CAL trimmer capacitor C153 (See figure 4-2) until the
1 for I pattern, described above, appears. Switch MARKER U SEC
switch to 10 position. Set the signal generator to 100 kc and ad-
just 10 U SEC CAL trimmer capacitor C151 for correct pattern. Sei
the signal generatoi to 10kc; adjust the variable resistor R265, 100
U SEC CAL, for the 1 to l-pattern. To check the brightness of the
marker pulses, connect the Cathode Follower Probe to the V iMN-
PUT jack and contact the — MARKER OUT terminal. Using the
CAL VOLTS function, measure the output amplitude which should
be at least 2.5 volts peak-to-peak for any setting of the MARKEKR
U SEC switch. If the amplitude is below normal check the Mar-
ker Generator tube V117, and the Marker Ampl, V118.

i SYNC CHECKS - Simultaneously\ apply a 2000 cycle square
wave to the V INPUT and EXT SYNC jacks. Twn the SYNC 5EL
switch to +EXT. Adjust the vertical controls for a deflection of
one-half inch. Adjust the sweep controls in the normal way for a
synchronized display of several cycles. The sweep should start
with the rising edge of a square wave. Turn the SYNC SEL switch
to —EXT. The sweep should now start withthe falling portion of a
square wave. (Synchronization should be achieved in the ‘above
checks with square wave voltage aslow as 0.05 volt peak). Repear
these checks in the tINT and —INT position of the SYNC SEL
switch. Synchronization should be effected on any signal producing
a total vertical deflection of 0.1 inch. Remove patch cables. Turn
the SYNC SEL switch to TRIG position. Patch the +TRIG OUT
jack to the V INPUT jack. Set the TRIGGER RATE CPS to 2000
cps. Normal adjustment of the SYNC SENS and SWEEP STABILITY
should allow sweep synchronization of the trigger pulses.

j. SWEEP SPEED — To check sweep speeds a Signal Generator
such as AN/URM-25D, and an Audio Oscillator such asTS-382A/U
are required. Connect the test signal to the V INPUT jack. Adjust
the sweep circuit for normal synchronized operation. Perform the
checks indicated in the following table:
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SWEEP RANGE SWEEP FREQUENCY OF] CYCLES
U SEC/IN SPEED GENERATOR HORMALLY
POSITION OR APPEARING
OSCILLATOR ON
SCREEN
1 Max 1,2 Me 3 ot less
1 Min 200 ke 4 or more
10 Max 133 ke 4 or less
10 Min 20 ke 4 or more
100 Max 13.3 ke 4 or jess
100 Min Z ke 4 or more
1K Max .33 K¢ 4 or less
1K Min 200 cycles 4 or more
10K Max 133 cycles 4 or less
10K Min 20 cycles 4 or more

If the 1 microsecond per inch sweep speed is incorrect; adjust
the trimmer capacitor C173 (See figure 4-2) for the correct speed
given in the above table. If all sweep speeds are incorrect, and
the error is in one direction, check the resistance value of R227,
and R228A section of the SWEEP SPEED control. Check tubes
V121 and V122. If any one speed is incorrect check the associat-
ed coupling capacitor, C168 thru C171, located on the SWEEP
RANGE U SEC/IN switch.

k. SWEEP LINEARITY — The check for sweep linearity can
be made after each step of the SWEEP SPEED CHECKS in the
preceding paragraph. Set the frequency of the audio oscillaror for
a display of roughly 50 cycles. Count the number of cycles in the
center half-inch of the twe and one-half inch trace. Then count
the number of cycles on the most non-linear portion of the trace.
The time represented by the center half inch should be within
10% of that of the most non-linear portion of the sweep. If not,
check tubes V121, V122, V123, V124, V127. Check the wave-
shape and amplitude of the negative gate pulse atpinl of V124,

[. EXPANDED SWEEP CHECK ~ To check the sweep ex-
pansion circuit, set the sweep range U SEC/IN switch to 100
position. Turn the MARKERS U SEC to 10 position. Adjust the

4-28 ORIGINAL

SRR

e ol N aorpa

AMN/USM-38 NAYSHIPS 92671 Section 4
MAINTEMANCE Paragroph 141

positioning and sweep controls for a free-running sweep having
markers spaced one for each minor division on the horizontal scale
Center the SWEEP EXP control. The spacing between markers
should increase by a factor of ¢ or more.

m. SWEEP BIAS - Set SWEEP STABILITY and SYNC SENS
conirols fully cew. The sweep bias,measured with a vacuum tube
volimeter such as TS-505/U, should benegative 0.5 volits approxi-
mately, This voliage is adjustable by means of the SWEEP BIAS
SET, R242, (See figure 4-2).

) ;
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I;INFIT_JYJF
Y
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B 1; It
HOTEDS 21_ +, preceemad?
# MEASURED WITH YTYHE saTs ﬂ“'—*"'”‘mg SAVES HARNERS

¢ VaRIES WITH SETTiNG OF migs
SET SYHC SEL 1$108) a7 TAW POBTT ION

TuRM TRIG RATE CPE{RIN) COW Poi 8y AP
YOLTASE AND RESITANCE MEASURE- 110 |
HENTS, CF FOR W, . SRS
- TRaafemgig EXPRADED) {HARNERT EXPANDED)
etrimas o GTHER SaRTR. JURCTION 2% CIST ARD REDS

Figure 4-9. Marker-Trigger Subassembly, Voltage,
Resistance and Waveform Chart.
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Figure 4-10. Sync Amplifier Subassembly, Parts Location,
' Top View,
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Figure 4-11. Sync Amplifier Subassembly, Parts Locatien,
Bottom View.
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Figure 4-12. Sync Amplifier Subassembly, Voltage,
Resistance and Waveform Chait.
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Figure 4-13, Sweep Generator Subassembly, Printed Wiring.
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Figure 4-14. Sweep Generotor Subassembly, Ports Locotion.
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Figure 4-15. Sweep Generator Subassembly, Yoltoge,
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Figure 4-16. Display Channel Subassembly, Printed Wiring.
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Figure 4-17. Display Chonnel Subassembly, Ports Locotion.
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Figure 4-18. Display Channel Subassembly, Vofﬁjge
Resistance and Waveform Chart.
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Figure 4-19. Power Supply, Top View.
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Figure 4-20. Power Supply, Bottom View.
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Figure 4-21. Power Supply, V@ﬁ‘age, Resistance and
Waveform Chart,
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