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CHAPTER 1

INTRODUCTION

1-1. Scope

‘This manual describes Plug-In Digital Voltmeter
PL-1344/U (Hewlett-Packerd Model 5255A). It
includes installation and operation instructions,
and covers operator’s, organizational, direct
support. and genervel support maintenance.

1-2. Indexes of Publications

a. Refer to the latest issue of DA Pam 3104 to
determine whether there are new editions,
changes, or additionel publications pertaining to
this equipment.

b. Refer to the latest issue of DA Pam 310-7 to
determine if there sre current, applicable
modification work orders (MWO's) pertaining to
this equipment.

1-3. Forms and Records

a. Report of Maintenance and Unsatisfactory
Equipment. Use equipment forms and records in
"accordance with instruction in TM 38-750.

b. Report of Packeging and Handling
Deficiencies. Fill out and forward DD Form 6
{Report of Packaging and Handling Deficiencies)
as prescribed in AR 700-58/NAVSUP PUB
459/AFM 75-34/and MCO P4030.29, and DSAR
4145.8.

c. Discrepancy in Shipment Report (DISREP)
{SF 36Dn. Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as
prescribed in AR 55-38/NAVSUPINST
4610.33/AFM 75-18/MCO P4610.19A, and
DSAR 4500.15. ]

d. Reporting of Equipment Manuol Im-
provements. Reports of errors, omissions, and
recommendations for improving this manual by
the individual user is encouraged. Reports should
be submitied on DA Form 2028 (Recommended
Changes to Fublications) and forwarded direct to
Commander, U.S. Army Electronics Command,
ATTN: AMSEL-MA-CT, Fort Monmouth, NJ
07703.

1-4. Description

The PL-1344/U Plug-In Digital Voltmeter
(Hewlett-Packard Model 5265A) converts the HP
Models 5246/M, 5248L, or 5248L/M electronic
counters to an accurate dc digital voltmeter.
Three ranges, 10, 100, and 1,000 V are provided.
The accuracy of the digital voltmeter is +0.1

percent of the displayed reading plus + 0.01
percent of the full range value for operating
temperatures between 0° C and +50° C. Ac-
curacy is maintained for overrange voltages of :
percent on all ranges. The LOCAL-REMOTE
switch permits remote selection of the digital
voltmeter mode or operation from the voltmeter
controls. The polarity of the input dc voltage is
automatically sensed and displayed. The
PL-1344/U is a v&age-to-time interval con-
verter which uses a linear voltage ramp and
voltage coincidence circuits to define a time in-
terval. Since the ramp is linear with respect to
time. the time interval is directly proportional. to
input voltage, and is measured by counting a
10~-MHz signal from the counter time base. A 22-
pin printed eircuit extender board is supplied.

1-5. Technical
Voltage range

Characteristics

Six-digit presentation of
10.000, 100.000, and
1.000.00 valts full scale with
5% overrange capability.

On electronic counter.

DC volts with decima point
positioned by range switch:
automatic  polarity in-
dicator.

0.1% of reading above 1/10
full scae: +0.01% of full
scale below 1/10 full scale
(within 24 hours and 100C.
temperature change since
front panel calibration
adjustments and within 6
months of interna Zener
reference  cdlibration).

Interna calibration reference Zener diode.

Registration
Reads in

Accuracy (0 to 50°C)

Sample rate 5 per second to 1 per 5 seconds.
with  storage between
samples and Hold for
sampling on Command.

Range selection Manual.

Programming DVM mode or counter func-

tions may be selected
remotely (remote operation
requires H65-5245M or

H65-5245L ).
10.2 megohms to dc on all

ranges. .
AC rgection: 30 dB at 60 Hz,
increasing at 12 dB per

Input resistance

Input filter

octave. .

Response time: to a step
function input. less than 450
msec to achieve 99.95% of
final value.

1-1



decimal puint sve supplisd in
BCD form.
1-6. Items Comprising an Operablfa Equipmentv

. Erame Qev
6625-957-0511 Plug-In Digital Voltmeter ]
PL~1344/U (HP Model
8283A).
6625-922-3616 22 pin extender board. 1




CHAPTER 2

INSTALLATION

2-1. Unpacking

Unpeck the unstrument cerefully. Do mot
WMWMMMu&Qm—

hmmhd.w&mm‘

2-2. Storage and Reshipment
a. Bruvironment. Conditions during storage
and shipment should be as follows:
{1) Maximum temperatore 167° F (75° C).
(2} Minimum temperature -40° F (-40° C).
b. Pachaging. Use the best packsging methods
availeble to protect the imstrument during
shipment or storage. The following procedure is 8
general guide for packing emn instrument for
shipping:

(1) 1f possible, use the original container

designed for the imstrument. Otherwise, use 2
strong carton (350 Ib/sq inch bursting strength)
or wooden box to house the instrument.

{2) Wrap the instrument in heavy paper or
plastic before placing in the shipping container.

(3) Use plenty of pecking material around sl
sides of the instrument and protect the front panel
with cardboard strips.

{4) Seal the package with strong tepe or
metal bands. Mark with “Delicate Instrument.”
Z-3. “Instéallation
Use the following procedure to install the
PL-1344/U in the compartment provided at the
right side of the counter front panel:

¢. Remove the sc power from the counter by
rotating the SAMPLE RATE contvel fully
counterclockwise to POWER OFF.

&. Loosen the locking screw on the side of the
plug-in compartment by rurning it fully coun-
terclockwise.

¢. Remove the blank filler pane! or plug-in unit
installed.

d. Shde the PL~1344/U into the compartment.
Make certain the plug-in is properly aligned and
tighten the locking screw.

NOTE
When installing the PL-1344/U into
HP Model 5245L./M with serial prefix
335 or belew, or HP Model 52461 or
5248L/M with serial prefix 328 and
below, a modification kit must be in-
stalled.

Z-4.TCodling
The PL-1344/U is cooled by the ventilation of the
counter in which it is installed. Refer to the

operating and service manual of the counter for
cooling system maintenance instructions.

2-5; .Rower Regquirements

All voltages required to operate the PL-1344/U
are supplied by the circuits of the counter in which
the plug-in is installed.
2-6, Electrical Connections

The INPUT terminals on the front panel of the
plug-in provide the only connection for voitages
to be measured. All other connections are com-
pleted through the 50-pin jack at the rear of the
plug-in unit.
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CHAPTER 3

OPERATING INSTRUCTIONS

3-1. General
Eg. 31

The PL-1344/0 digitel voltmeter provides de
velinge meassmrement capebiities for Hewlst:-
Packard « tronie coanters. De voltages as high
as 1,080 volts can be measeved o one of the three
ranges (10, 100, 1,000). The VOLTS FULL
SCALE gwiteh seleets the ramge. LOCAL or
BEMOTE cpomtion i sclscted with the center
ved knob en the VOLTS FULL SCALE swilch.
Input de vollsge polorily is sotcmetically im-
dizated by the + o - Deom. The overramge
copabiity of the vollmeter in +5% of the fall
range voltsge.

Table 31 Contrels end Fudizators

Hame dasipnation Ponssion
erPUT | ] becupts de valiages o the
range o € to 1,000 velte.
VOLYES PULL
SCALE 2  Selscis comvect ramge foz the
switel input 4: vollsges.
LOCAL-REMOTE 8  Peovides Gz local cperstion
switeh from the inctrument o
renole operation for remde
progremming of the voli-

ZERO ADSUST 4

CAL €069 ]

justment.
Polazlty lndiesters €& Autematically indicate

polarity of input de voltage.

Figure 3-1. Controls and indicalions

3-2. Operating Procedure
(6g. 3-9

The vumbers in figeres 3-2 vefew to staps
in the opevating procedere.

e Use the bllowing procedare fur o de veliage
messurement with the PL-1344/U. Do net exceed

the & pereent ovesrange speciication.

(1} Apply power to the ecunter sud wolt-
meter by toming the SAMPLE BATE contvel
cdiockwize to midpesitien. Allow a I0-minmie
CRITHEP.

(2) Set the SENSITIVITY owilch to a
position other then CHECE.

(3} Set the TIME BASE switch to e position
other than EXT, or .01 2o (6248L/0M).

(4) Set the FUNCTION owiteh to REMOTE
OR TIME INTERVAL.

(5} Set the VOLTS FULL SCALE switeh to
1000.

(6) Set the LOCAL-REMOTE ewilch to
LOCAL.

{7) Set the ZERO contrel for display of
000000.00 and observe that the polarity indicaboes
alternately fiash. Short the INPUT terminels.

(8) Set the VOLTS PULL SCALE ewiteh to
CAL 8,000, and adjust the CAL 8,000 control for
& 0008.6000 display, +5 counts. Remove the short.

{8) Set the VOLTS FULL SCALE ewilch to
1000 and epply de voltage at the INPUT tes-
minals. (If the display indicates between 100 volis
and 10 volia, switch the volimeter to the 160
range. If the display indicates less than 10 volts,
switeh the voltmeter to the 10 range.) Observe the
voltage magnitude on the counter display and the
indicators v @ fod by the

|, VOGN Y SR YOI | T

common connector is chassis ground.



TM 11-6625-2441-14

4

589 6

Figure 3-2. Steps in operating procedure

b. If the <usived vesdings in <l7), (8), and (9)
sbove are not obtained, refer wv ‘he associated
troubleshooting procedure in ctapter 5. After the
trouble has been remedied, perform the procedure
given in a zbove.

3-3. Remote Operation (Special)

For those counters with the remote feature with
the counter and voltmeter in the remote con-
dition, the voltmeter can he turned on by con-
necting pin 25 to pin 26, and conuecting pin 30 tc
pin 31 at the lower 36 pin connector on the res~
penel of the counter.

3-4. Calibration

For maximum operating accuracy, check ZERO
and CAL 8.000 and set, if necessary. Set the
VOLTS FULL SCALE switch to 1000 and adjust
the ZERO control for 000000.00 and alternately
flashing polarity indicators. Set the VOLTS
FULL SCALE switch to CAL 8.000 and adjust
the front panel screwdriver adjustment for
G008.0000, *5 counts on the counter display.

NOTE
The internal reference must be

recalibrated every 6 months.

{
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CHAPTER 4
PRINCIPLES OF OPERATION

4-1. Introduction

@ The PL~-1344/U provides measurements of
&w&sgmmﬁmvﬂuwhwmmtdmthe
compartment provided in Model 5245L/M,
ML. or 5248L/M Electromic Counters. The
pleg-in digital voltmeter permits measurements
on one of three voitage ranges (10, 100, 1,000
volta), provides manval selection of loeal or
remote programming, and esutomatically im-
dicates polarity of the applied input dc voltage.
Pigure 4-1 is & simplified block diagram of the
PL-1344/U.

b. The PL-1344/U generates two pulses
related to the input de voltage. These pulses are
applied to the Counter circuits to control the
count and digital display. The pulses act as start
and stop pulses to open and close the Counter
main gate. While the gate is held open by the
PL~1344/U circuits, the counter binaries totalize
the Counter 10-MHz pulses. The display
corresponds to the input de voltage level. Figure
4-2 illustrates the timing sequence for the ditigal
voltmeter.

c. The polarity of the imput voltage is
automatically indicated. The polarity indicated is
determined by the order in which the two pulses
are generated. If the input voltage is positive, the
pulse from the ground comparator circuits is
generated last and the -+ indicator lights. 1f the

input voltage is negative, the pulse from the input
comparator circuits is generated last and the -

[ 1 PPN ey | T
iBGICalor ugnts.

4-2. Generd Description

The input de voltage is fed through sttemusto~
assembly Al to the digital voltmeter VOLTS
FULL SCALE switch. From the sriteh the at-
tendusated Jdc¢ is applied to input comperator
assembly A4 via master board assembly A3. The
comparator circuits compare the altenuated input
de voltage with the negative-going ramp voltage
generated by the circuits of ramp generator
assembly A6. When the ramp voltage reaches the
same level as the input de voltage, the mput
comparator generates & pulse. The output of razmp
assembly A6 is applied not only to the imput
comparator, but elso to the ground comperstor
circuits (assembly AB). When the ramp voltage
passes zero reference (ground), the ground
comparator circuits generate & pulse. These two
pulses (input comparator and ground comparator)
are applied to the polarity sensor and also to the
gate flip-flop in the counter gate control
assembly. During the interval between the two
comparator pulses, the Counter assemblies
totalize the counter 10-MHz pulses and present
this information to the display circuits for the
readout.

N e e = & -4

Figure 4-1. Simplified block diagram.
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4-3. Attenvarer Al

The attenustor cireuits (fig. FO-3) reduce the
input signsal for the range selected and prevenmt
wadmdmgt&emtmmmx The amount of
attencation ipserte contvelied by the VOLTS
FULL SCALE mwh Auanmm: resistance,
capacitor £1C1 snd comparator input capacitance
form an re filter for ac rejection. Ac signals are
rejected 30 dB or more st 60 He.

4-4. VOLTS FULL SCALE end LOCAL-RE-
MOTE Switch (P/O A2]

¢ The VOLTS FULL SCALE switch (fig.
FO-3) provides three ranges {10, 100, and 1.900

the input comparator circuits. The switch also
controls the Counter display decimal lights. When
the switeh is set to CAL 8.000, the decirnal point
sglected indicates the 1G-volt range. Diode CR1
isolates the Counter decimal point contrel circuits
from the voltmeter decimal point contrel circuits.
When the Counter FUNCTION switch is not at
REMOTE-TIME INT, the Counter decimal point
control circuits control the decimal point, end the
plug-in circuits are isolated.

b. The LOCAL-REMOTE switch controls the
-i6 volts ensbling and the +170 volts for the
decimal point neons in the Counter display end
the polarity neons in the digital voltmeter. In the
LOCAL position, the -15 volts enabling is sup-
plied from the Counter via pin 16 of plug-in jack
J6, through the LOCAL-REMOTE switch, to pin
19 of input assembly A4, ground assembly AS5.
and ramp assembly A6. The +170 volts is
supplied from the Counter via pin 10 of J6 and the
LOCAL-REMOTE switch A2S1 to the Counter
decimal point neon and pin 4 of A5 and AG6. When
the LOCAL-REMOTE switch is at REMOTE,
the -15 volt-enabling and +178.volt circuits are
completed by switches at the remote location.
4-5. poster Board Assembly A3
The master board printed circuit assembly (fig.
FO-3) contains the three 22-pin connectors for
assemblies A4, A5, snd A6, 50-pin plug P8
(mates with Counter jack J6), and terminals for
external wiring. It provides the necessary printed
circuit interconnections. Components mounted on
this board provide filtering for the lines to and
from the Counter.

4-6, Remp Generator and Start Output As-
sembly A6

Ramp generator assembly A6 (fig. FO-6 includes
the timing multivibrator, ramp generator, start
amplifier, holdoff multivibrator, and calibration
reference voltage circuits. These circuits receive

4-2

wmpmr circuits and Wm ‘them into t&ﬁ»
generation of the main ramp, -6.6-volt ramp, and
Counter start pulses. An output called the timmg
control is also generated to control the Counter
circuits which admit information from the plug-in
unit for counting and display. Adf:vm
output fron. A8 provides a reference voltage for
caiibration of the digital voltmeter.
a. Timing Multivibrator.

{1) The timing multivibrator {Q1, §2, §3,
fig. FO-6) is a free-running multivibrator (Q1,
Q2) with a class B ocutput {Q2. Q3). It controls the
ramp start, the Counter 10~-MHz gate, the ground
trigger. the input trigger, and the holdoff
multivibrator. The timing multivibrator operstes
st approximately 7 Hz per second; thus, & dec
voltage comphrison can be made seven times each
second. The Counter SAMPLE RATE control
determines the number of times exch second the
digital voltmeter information is accepted by the
Counter circuits.

{2} The timing multivibrator begins the
input de voltsge comparison (sempling cycle)
when it switches to the Qi off and Q2 on state.
The negative transition at Q2 collector forwsrd-
biases CR3, reverse-biases CR4, causes ramp
capacitor C1 to charge negatively, and ramp
generation begins. This same negative signal at
Q2 collector is coupled through 19 and CR1 and
turns on the 10-MHz counted frequency gate in
the Counter until the timing multivibrator
changes state. Diode CR1 isolates the timing
multivibrator from the Counter circuits when the
Counter is not being used for dc voltage
mezsurements. The negative signal at Q2
collector is also applied to the base circuit of A6Q7
{holdoff multivibrator) and to the ground and
input irigger circuits to reset the comparator
trigger transistors.

b. Ramp Generator.

(1) The ramp generator circuit (fig. FO-6)
generates the negetive-slope main ramp. Tran-
sistors Q4, Q5, Q6, Q10, and their associated
components comprise the ramp generator. The
main ramp is controlled by the state of transistors
Q2 and Q3 in the timing multivibrator and starts
when the timing multivibrator switches to the Q2
conducting state. Diode CR3 is forward-biased
a1d CR4 becomes reverse-biased. This effectively
switches the positive constant current (+170
volts through R36) from ramp capacitor Ci to -15
volts enabling through Q2. The negative constant
current through CR6, R41, RZ, R3, and R4
charges ramp capacitor C1 and begins the ramp
generation. Transistors Q4, Q5, and Q6 comprise




bwm&, aﬁmw Ci W&am st -m

mﬁ@hmw@wmm mmpwtya

m md W Q10 acts as a
in linearity of the ramp
GLEnk € '.‘.“,‘F“" CB@. C«'kh 3 m

MF ami ﬂm Mp Slope (AGR4L) wm mﬁ

or mwﬁmﬁ m@'ﬂwm vmm W emwml

ace voll - 72 source must be accurate to .01 %
or Mﬁz@ Breakdown dinde CRE also establishes
the level of & secons ramp at & level of 6.6 volts
lower than the main ramp voltage. The main ramp
is supplied to both the input and ground com-
perator coincidence dicdes and the -€.6-volt ramp
} to only the input comparster coin-

¢. Start Amplifier. Pulses from the start OR
gate on assembly AS are amplified and inverted
by the start smplifier and supplied to the Counter
via pin 21 of J6. These pulses are the start pulses
and they cause the Counter gate to be opened and
allow the Ccunter circuits to start totalizing the
10-MHz counted frequency. The LC combinstion
of L1, L2, and L3 und C12 through C15 acts as a
delay line to delay the start pulse about 0.5
microsecond to correspond with the stop pulse
delay . Start pulses are also supplied to the holdoff
multivibrator. The input signal to start amplifier
Q9 is the algebraic sum of the delayed positive
start OR gate pulses and the negative dif-
ferentiated square wave from stop AND gate
amplifier A4Q9 and A4Q10. When the two start
OR gate pulses occur withia about 0.5
microsecond of each other, the stop AND gate
pulse keeps Q9 biased off and prevents a start
output to the Counter.

d. Holdeff Multivibrator.

{1} Holdoff multivibrator (@7 and @8, fig.
FO-6) insures that start pulses initiated by the
timing multivibrator will trigger the Counter
eircuite only if the Counter is not triggered during
the time of the negative main ramp. When there is
ro input de voltage to the digital voltmeter, the
timing muitivibrator triggers the holdoff
multivibrator and a start pulse is sent (¢ the
Counter only after the 10-MHz Counter
frequency has been gated off. The readout display
then indicates zero.

m @8 m&.
M & mmw w&m from the ‘WM

{8 A start pulse from stast a
turns on Q8 and Q7 turss off. This comple
cyele until the timing multivibrator hemm
ancther comparison cycle.

(3} When no input de voltage i
the digital voltmeter, the holdsff mwm
operates as follows:

{dd A negutive pulse from the tiz
multivibrator turms on Q7 as in (2) sbove.

(8 The holdoff multivibeator is MM
by the timing multivibrator at the beginning
the positive ramp slope interval, mmm
pulses have arrived at the holdsff multivibeator
during the negative main ramp Wu&

~ (d The  square wave cutput of the |

results and the Counter gate binary will be turasd
on for a few microseconds. However, the timing
multivibrator has already caused the Coumter-
10 Mﬂzﬁuqnmcymhegmm¢m€m

gate will be open for a few microseconds, but the
Mmbhuwiﬂmmmlmmy wmmmd
will remain at zero. This zero count is transferred
tothedmphymdthe(!mmmdlmmam

e. Calibrate Reference Voltage. The calibrate
reference voltage provides a self-check reference
accurate to +0.06% for calibrating the dﬁm&k
voltmeter. This calibration voltage is dervied
from breakdown diode CR5 and the precision
divider consisting of R7, R8, R9, R12, end Ri4.
Breakdown diode CR15, transistor Q11, and R17
act as a shunt regulator to control the constant
current through R7 and prevent 20-volt supply
changes from affecting the calibration voltage.
When VOLTS FULL SCALE switch S2 is at CAL
8.000, the calibration voltage is supplied to input
comparator assembly A4. REF 8.000 potenm-
tiometer R12 adjusts the internal calibration
voltage.

NOTE

REF 8.000 control R1I2 should be ad-
justed only when an external voltage
reference accurate to *0.01% is
available.
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VOLTMETER INPUT
g

OV {(INPUT SHORIED)

10ME NOT COUNTED

= s R N R B
v oy BRER T W W - R N =
'l S B W R R =
6 aa - = -
— ki

T
|

10MC COUNTED)

1OHE COUNTED

Figure 4-2. Timing sequence for positive, nagative, and 0-volt input.
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4-7. Ground Comparator and Polarity Sensor A5

a. General.

(1) Assembly A5 (fig. FO-5) contains the
circuits for the ground comparator diode pair,
ground amplifier, ground trigger, polarity sensor,
and the start OR gate. These circuits receive the
main ramp from assembly A6 and pulses from the
input trigger (A4Q6 and A4Q7 The ground
comparator circuit2 also generate start pulses
which are supplied to start amplifier A6Q9, the
square wave to stop amplifier A4Q9 and A4Q10,
and control the digital voltmeter + and - in-
dicators. As discussed in paragraph 4-1c, the
polarity of the input dc voltage determines
whether the ground or input comparison pulse is
generated last.

(2) The ground comparator circuits generate
the ground comparison pulse while comparing the
main negative slope ramp voltage with ground
(zero). The diode pair (CR1A and CR1B) is the
heart of this comparing action. At the start of the
comparison cycle, the main ramp is applied to
CR1 anode. Current is supplied through R4 to
CR1A from the time the ramp starts until the
diode pair is reverse-biased at the end of the
ground voltage comparison. When the main ramp
voltage reaches the level of the ground reference,
diode CR1B conducts and alows the ramp to be
coupled through C2 to the ground amplifier. The
ramp is then amplified by Q1, Q2, and Q3 and
results in a positive pulse at Q3 collector. This
pulse turns off ground trigger Q4 and Q5 turns
on. Square wave B at Q5 collector is applied
through R24 and CR2 to the common cathode of
diode pair CR1A and CR1B to reverse-bias this
pair. Square wave B is aso applied through CR5
and C22 to start OR gate diode CR9. The square
wave from input trigger A4Q7 at pin 14 is applied
to start OR gate diode CR10 through C16. The
OR gate output is applied via pin 20 to start
amplifier A6Q9 which provides the start signal to
the Counter. Square wave A at Q4 collector is
applied via pin 11 to input amplifier A4Q5.

b. Polarity Sensor. The polarity sensor (fig.
FO-5) controls the circuits which permit a
polarity indicator to light. The + and - indicators
(DS1 and DS2) are controlled by the output of the
polarity sensor differential amplifier Q6 and Q7.
The trigger circuit receives two pulses and is
switched only during the negative slope interval
of the main ramp. Since the complete timing cycle
(from ramp start to ramp start) is longer than the
ramp negative slope interval, the integrated
outputs of the polarity trigger transistors will
provide two unbalanced inputs to the differential

™ 11-6625-2641-14

amplifier. This permits the differential amplifier
to distinguish between the two different states of
the polarity trigger and thus cause the correct
polarity neon to light.

c. Polarity Trigger. During the negative slope
interval of the main ramp, Q8 receives a positive
from the input trigger and Q9 receives a positive
pulse from the ground trigger. These positive
pulses turn off the transistor to which they are
applied and this causes the opposite trigger
transistor to turn on. The state of the polarity
trigger after the last voltage comparison pulse is
thus determined by the last pulse received from
the comparator trigger transistors.

d. Differential Amplifier. Transistors Q6 and
Q7 operate as a differentia amplifier to enable the
correct polarity neon on the digital voltmeter
front panel. When a positive input dc voltage is
being measured, the positive pulse from the
ground trigger arrives last at Q9 base. This
causes Q9 to turn off and apply a more negative
voltage to the base of differential amplifier
transistor Q6. Voltage at the collector of Q6
becomes more positive and the + indicator is
enabled. When the input dc voltage is negative,
the operation is similar and Q7 enables the - in-
dicator.

e. Zero Input Dc Voltage. When the input dc
voltage is zero (no input), ground and input
comparator trigger circuits generate comparison
pulses at the same time. These pulses are applied
to the base circuits of polarity trigger transistors
Q8 and Q9. The polarity trigger acts as a binary
and changes state once for each pair of pulses.
Therefore, during each ramp decay or voltage
comparison cycle, the polarity trigger changes
state and differential amplifier Q6 and Q7
alternately enables + and - indicators DS1 and
DS2. These indicators alternately flash when the
digital voltmeter is correctly calibrated and the
input is zero.

f. Minus 35-Volt Circuit. Minus 35 volts is
generated by voltage divider R49 and R50 in
series with 130 volts from the Counter. This -35
volts is supplied to the junction of the polarity
indicators and to the recharge circuit of input
comparator A4.

4-8. Input Comparator and Stop Output A4
Assembly A4 (fig. FO-4) contains the circuits for
the input comparator diode pair, input amplifier,
input trigger, recharge circuit, and the stop AND
gate amplifier. These circuits receive the input dc
voltage from J1, the main ramp, and the -6.6-volt
ramp from ramp generator A6Q4 through A6Q6,
A6Q10, the ground square wave from A5Q5, and
act on these signals to generate an output square

4-5
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wawve_ This anmarm wewve ta ennnliod tm the mofon e

sensor and start OR gete ocn assembly A5, start
amplifier on zssembly A6, and to the Counter
gaote hinery throngh pin 22 of J6.
a InpltAupbﬁa

{1) The input amplifier circnits generate the
input palee while compaering the input de voltage
with the main negative slope ramp voitage
(begins at +12 valts and ends st -12 volts). Diocde
peir CR3A and CRSB is the heart of this com-
pering action. At the start of the cycle (deter-
mined by the timing multivibrator), the main
ramp is applied to the anode of CR3A. A second
ramp, identical with the slope of the first but 6.6
volts lower, scpplics a constant current through
R31 to CR3 cathode from the time the main ramp
starts until CR3 is reverse-binsed at the end of the
input voltage eomparison. The input de voltage is
applied through R1 and R2 to the anode of CR3B.
When the main ramp voltage reaches the level of
the input de woltage, diode CR3B conducts and
allows the main ramp to be coupled through C3 to
the input amplifier. The ramp is then amplified by
Q2 through Q5, and a positive pulse results at Q6
collector. This pulse turns off input trigger
tramsistor Q6, and Q7 turmms on. The resulting
pogitive-going tramsistion of Q7 collector is
suppliod via dicde CR13 to the polarity sensor and
the start OR gate on assembly A5 and also
through R51 to stop AND gate amplifier Q9.

(2} Transistors @1 and Q2 are connected as a

A emmmiinl] omemliflen med ot o A _2____®_
kS B Gl il Gl PABIEGE GIves Gl G ]Im w

and pulses on the input de voltage frose
theinpntmpﬁl‘m-.whuedﬂnew
armnlifter ta dwwen fonmeme o hiokh meocs el
AL PSR S 4 L4 — B GSEER L) ..‘l.w

divider network. Both networks heve idemties!

frequency amd voltsge properties emd reccive
equal signole from the nnnt. The mstweslre ame

Lo - e AT S RGP S

dnvenﬁumthe]md:ondnlmd(!l. For ae
signals, the base circuit of Q1 is driven through
R3, C2, and R7 in parallel with R6. The base of @2
is driven through R2, C3, and R18 in series with
R17.

b. Recharge Circuit.

(1) The recharge circuit (fig. 4-3), acts to
restore the charge removed from the imput cirenit
during input comparison pulse generation which
maintains a high input impedance. The simplified
circuit of figure 4-3 illustrates the eguivalent
circuit for the recharge action. Capacitor C17 is
the recharge capacitor, and C3, together with
stray circuit capecity is the capacitence to be
charged

(2) When the timing multivibrator starts the
comperison cycle, Ci7 is charged to 3 volts,
recharge amplifier @8 is off, and capacitor C3 is
charged. As shown in figure 4-3, C17 is connected
between -15 and -12 volts. When the main ramp
voltage reaches the level of the input dc voltage,
diode CR3B conducts, C3 discharges through
CR3B and initistes a negative pulse at @2 base.
The output of the input amplifier at Q6 collector is

P - - . J;—%uu AMPUFER mmj_ o T ":rmz
WPUT OC ), AP ARR A d AL ar & -5 AUD
- 2 - o
—j 2 Qs
mI718
-8By -35v ,i -1Sv 1 3 T
P RSt R32
R34 R36 gree
v -
v\ e B as
LAY RALP — IL_—K Ral sTop
‘”‘l CRss *m D" GATE
Re2 AYPLIFER STO0P
::W o *m Ao W o T &HL:
~8.6V RAMP ——anf: a0 T —i— 2801
Q8 vl Lo,
RECHARGE c23-28 oUTRUT
% oaLav counTER
+13v A
rrou J' £L6825-2641-14-Ti+6
TRIGSER

Figure 4-3. Recharge circuits, schematicdi agram.



e Stop “AND™ Gate A-phﬁa' Stop AND
pte amplifier Q9 and Q10 (fig. 4-3) is a tram-
Estorized AND gate which closes the Counter
pate afier both comparators have fired. A stop
iquare wave cutput results when both Q9 and Q10
woduct. @9 is ensbied by the positive-going
mput trigger sguare wave from Q7 collector. @10
s ensbled by the positive-going ground trigger
guare wave from ASQ6 collector. Simce both @9
md Q0 are in series, current through both
wansistors cccurs only when both are enabled.
Fherefore, the stop output occurs only when the
wseond or last positive-going square wave enables
he second transistor. The stop pulse is applied
hrough C27 to the base circuit of start amplifier
WGQ9 to hold it off during the stop pulse. The
top squsre wave at pin 18 is supplied to the
Jounter via pin 22 of J6 and causes the gate flip-
lop to close the Counter gate. (Note that the stop
alse to the Counter passes through the delay line
ongisting of L1, L2, and L3, and C23 through
726. This delsy corresponds to the start pulse
lelay.) This gate closing terminates the totalzing
ection of the Counter hinaries and the displayed
ount corresponds to the digital voltmeter input
le voltage.

4-9. Ow

a. Positive Ouervoltage.

(1) The PL~1344/U accuracy is maintained
wr input dc voitages 5 percent greater than the
mnge selected. For input dc voltages which are
rore than § percent over the range selected, the
orrect polerity is indicated and the Counter
isplay number is greater than the range value.
'or example, when the 10V range is selected and

T™ 11-6625-2641-14

overvoltage comdition, capaecitor
discharges through disdes A4CR9 and A4CRIB,
and cepacitor A4CS after the timing muliivibrator
hamthmplmgeyeh ‘This resulis in an
input comperison pulse 1 millisecond after the

13)DndeAACR9|sﬁu-wndbuaedbythe
input dec voltage through A4RI, A4R2, and
A4CR3B. This pemits A4C18 to supply a
negative pulse through A4CR9, A4CR3B, and
A4C3 to the input smplifier. This regative pulse
results from Q8 being turped off by the input
trigger at the beginning of the sampling cycle.
The sequemce discussed inm (2) above results.
Resistor A4R32 isolates the A4Ci8, A4CR9O
junction from the +13-volt supply. Resistors
A2R1 and A4R32 attenuate the input de voltages

to protect the voltmeter circuits.

b. Negatwe Overvoltage. Whm a negative
overvoltage is applied, the - indicator
lights and the Counter display numbu- is grester
than the range selected. The ground comparison
pulse is gemerated in the normal mamner. The
input comparison pulse is generasted when the
timing multivibrator changes states afier the
negative ramp slope interval and causes the input
trigger to change states. Resistor A4R34 isolates
A4CRb5, A4R33 junction from the -15-volt supply.
Resistors AZR1 and A4R34 attenuste the input de
voltage to protect the voltmeter circuits.

4-7



T™M 11-6625-2641-14

CHAPTER 5

GENERAL MAINTENANCE CHECKS, TROUBLESHOOTING AND
ADJUSTMENTS

Section |.

5-1. General

This section includes procedures for making in-
‘cabinet performance checks that can be made with
the PL-1344/U ingtalled in Model 5243L or 5245L
Electronic Counters. The waveforms, block, and
schematic diagrams in figures 5-2 and FO-2
through FO-6 give additional information.

5-2. Tools and Equipment

a. Special Tools. The tools required are listed
in table 5-1.

Table 5-1. Tools Required
Toal FSN

Tool Kit. Electronic Equip- 5180-605-0079

ment TK-100/G

b. Test Equipment. The test equipment
required for general support maintenance is listed
in table 5-2. The listed equipment or suitable
equivalents will be used in the testing procedures.
Table 5-3 lists additional equipment.

Table 5-2, Test Equipment Required
Equipment FSN $ 'ﬁ?ggﬁqug
Digital Readout, 6625-044-3228 1 TM 11-6625-700-10
Electronic

Counter
AN/USM-207A
DC Voltmeter HP 1
412A
Test Sec. Electrical 6625-669-0747 1
Meter
TS-682/GSM1
Oscilloscope, 6625-133-1196 1 TM 11-6625-555-15
AN/USM-182A
Digital  Recorder, 1
HP-562A
Multimeter 6625-553-0142 1 TM 11-6625-366-15
TS-352B/U
Table 5-3. Additional Equipment Required
Equipment FSN %t()i/

Extender Cable, HP-1050B
Test Lead, black Pomona 24-B  4931-739-4433 1
black
Tes Lead, red Pomona 24-B red 662-957-9299
xtend & board, 5060-0630
0:1 probe, HP AC-21A
utput cable assembly HP
11055F
glatte assembly. HP 562A-16C 1

— s

PERFORMANCE CHECKS

5-3. In-Cabinet Performance

The following performance checks (para 5-4
through' 5-9)° verify proper operation of dl circuits
in the PL-1344/U and can be used as follows:

a. As part of an incoming inspection check of
instrument specifications.

b. Periodically to anticipate troubles and
insure reliability of the PL-1344/U.

c. As part of a troubleshooting procedure to
isolate trouble.

d. After any repairs or adjustments before
returning the instrument to regular service. If any
of the in-cabinet performance checks indicate
unsatisfactory operation, refer to paragraph 5-10
and tables 5-5 (troubleshooting) and 5-7 (ad-
justments).

5-4. Voltmeter Zero

a. Turn off the ac line vVoltage with the Counter
SAMPLE RATE control and install the
PL-1344/U in the compartment provided in the
right side of the Counter.

b. Tighten the plug-in locking screws to insure
electrical contact and turn on the ac line voltage
with the Counter SAMPLE RATE control.

c. Set the Counter controls as follows:

(1) FUNCTION..........cveenn, TIME INT.
(2) SENSITIVITY ............ not in CHECK .

d. Set the voltmeter controls as follows:

(1) VOLTS FULL SCALE switch.. . ... ... 10.
(2) LOCAL-REMOTE switch . . . . . .. LOCAL.

e. Allow 10 minutes warmup time before at-
tempting adjustments.

f. If, after the lo-minute warmup, the Counter
display is not 0000.0000 and the voltmeter + and

indicators are not alternately flashing, adjust
the voltmeter ZERO control for this display. (A
change in the display of greater than +1 mv after
warmup and adjustment can indicate a faulty
ground comparator diode or input comparator
diode A4CR3)

5-5. CAL 8.000

a. Set the voltmeter VOLTS FULL SCALE
switch to CAL 8.000.

b. Adjust the CAL 8.000 control for a
0008.0000 display on the Counter. (The voltmeter
+ indicator should be lit .)

5 -
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5-6. Linearity and Ramp Rage

The following steps outline a procedure for
checking the accuracy of PL—1344/U. Check the
Counter display against the precision dc source
voltages listed in table 5-4. All Counter readings
should be within the voltage tolerances listed.
Proceed as follows:

a. Perform the voltmeter zero check in
paragraph 5-4.

b. Perform the CAL 8.000 check in paragraph
5-5.

c. Set the VOLTS FULL SCALE switch to 10.

d. From the precision dc source, apply voltages
to INPUT as specified in table 5-4 for the 10-volt
range. The Counter display should agree with the
input dc voltage, plus or minus the variations
listed.

e. Set the VOLTS FULL SCALE switch to
100.

f. Apply 100 volts to the INPUT terminals.
The Counter display should be 00100.000, plus or
minus 0.110 volt.

g. Set the VOLTS FULL SCALE switch to
1000.

h. Apply 1,000 volts to the INPUT terminals.
The Counter display should be 001000.00, plus or
minus 1.10 volt.

Table 5-4. Input Voltage and Permissible Error

Linearity check Range check
{10V rerge)

Applied Permissible Appilsd Permissidle
voltege error Range voltage error

*iyolts *volts Fyolts 2voltz
0.0050  0.0010 10 10.0000 0.0110
0.0300 0.0010 100 100.000 0.110
0.1000 0.0011 1000 1000.00 1.10
05000  0.0015

1.0000  0.0020
3.0000 0.0040
5.0000 0.0060
[0.0000 0.0110

5-7. Overrange and Overvoltage Checks

a. Set the Counter controls as follows:
(1) FUNCTION..............eeee. TIME INT.
(2) SENSITIVITY............ notin CHECK.
(3) SAMPLE RATE ..... full ccw (power on).
{4) STORAGE (rear panel) switch ....... ON.

b. Set the voltmeter switch as follows:

(1) VOLTS FULL SCALE switch.......... 10.
(2) LOCAL-REMOTE switch. ... ... LOCAL.

c. Allow the Counter and plug-in to warm up
for 10 minutes.

d. Apply +10.500 volts to the INPUT ter-
minals fromthe precision dc vo ltage source. The
Counter dispiay should indicate 0010.500 plus or
minus .011 volt. The voltmeter + indicator

5-2

should be lit.

e. Repeat d above for -10.500 volts plus or
minus .011 volt. The voltmeter - indicator should
be lit. This completes the overrange check.

f. For the overvoltage check, apply +20 volts
to the INPUT terminals with the voltmeter set to
10.

g. The Counter display should indicate be-
tween 0012.0000 and 0013.0000 with the volt-
meter + indicator lit.

A. Repeat g above for -20-volt input.

i. The Counter display should indicate between
0018.0000 and 0024.0000 with the voltmeter -
indicator lit.

5-8. Remote Operation
a. Set the Counter controls as follows:

(1) FUNCTION ................... TIMEINT.
(2) SENSITIVITY............ not in CHECK.
(3) SAMPLE RATE..... full ccw (poweron).
(4) STORAGE (rear panel switch) ....... ON.
b. Set the voltmeter controls as follows:

(1) VOLTS FULL SCALE switch. ... ... CAL

8.000.
(2) LOCAL-REMOTE switch . . . . REMOTE.

c. Observe that:
(1) The Counter GATE light does not flash.
(2) The Counter decimal lights are off.
(3) The voltmeter polarity lights are off.
d. Connect the Counter REMOTE CONTROL
jack (rear panel) pins as follows:
(1) Connect a jumper between pins 25 and
26.
(2) Connect a jumper between pins 30 and
31.
e. Observe that:
(1) The Counter GATE light flashes.
(2) The voltmeter + indicator is lit.
(3) The Counter display is 0008.0000.

5-9. Recorder Output

a. With the ac power off, install the
PL-1344/U in the HP Model 5243L, or 5245L
Electronic Counter.

b. Use the 562A-16C 50-conductor cable and
connect the RECORDER jack (Counter rear
panel) to the Digital Recorder input.

c. Set the Counter FUNCTION switch to
TIME INT and the SENSITIVITY switch not in
C HECK.

d. Turn on the power to the Counter and
Digital Recorder.

e Set the voltmeter switches to LOCAL and
10. Apply +10.000 volts to the voltmeter INPUT
from the precision dc source. Observe that the
voltmeter + indicator is lit. The Counter display



is 0010.0000, and the Recorder printout is 4

0100000. (The 4 indicates that the decimal point
ould be positioned four places from the right for
e correct number.)

- f. Repeat e above with -10.000-volt input.
bserve that the voltmeter - indicator is lit. The
ounter display is 0010.0000 and the Recorder

Section 1.

5-10. Generd

able 6—5 (troubleshooting) and table 5-6 (Dc
oltages) are included to assist in evaluating
roblems that may be encountered. The
discussion of an item does not indicate frequency
f repair, but rather is additional information.

CAUTION
Accidental short circuits between
adjacent points will damage

semiconductors in both the voltmeter

TM11-6625-2641-14

printout is 4 -0100000. (The minus sign is added
to the Recorder printout and indicates a negative
input dc voltage.)

&. Repeat e above. Observe that the Recorder
printout indicates the correct polarity of the input
dc voltage.

TROUBLESHOOTING

and Counter circuits. Always remove
the ac pewer when replacing com-
ponents.

5-11. Trouble Isolation

Isolate circuit troubles to a defective stage or
component using table 5-56 (troubleshooting) in
the order listed and also perform waveform and
voltage measurements. Table 5-7 lists the ad-
justments for the various circuits.

Table 5-5. Troubleshooting

mptom: Voltmeter plug-in does not operate with input de voltage.

eck:

a. Counter controls: FUNCTION switch to TIME INT; SENSITIVITY switch not in CHECK; SAMPLE RATE

meximum ccw {power on).

b. Voltmeter controls: LOCAL-REMOTE switch to LOCAL.

ymptom: Counter GATE light does not flash, incorrect or zero display for any input dc voltage.

eck:

hresent, check A6Q1, A6Q2, and associated components.

Dc voltages).

oltages per table 56 (Dc voltages).

epends upon the amplitude of the input voltage.

a. A6 test point 1 (timing MV waveform). If timing MV is inoperative, remove A6Q3 and install a 4,700-ohm resistor
tween A6Q3 emitter and collector holes on the board. If a square wave is now present, replace A6Q3. If no square wave is

5. A6 test point 2 (main ramp waveform). Observe ramp linearity, amplitude, and period.
¢. A4 test point 1 (input amplifier pulse). Observe negative pulse. If no pulse, adjust the voltage at A4R16, A4R18, and
4R22 junction to +0.9 volt by adding a resistor between this junction and +13 or -15 volts. Measure dc voliages per table 5-8

d. A4 test point 2 (input trigger square wave). Cbserve square wave.
e. A5 test point 1 (ground amplifier pulse). Observe negative pulse. If no pulse, adjust the voltage at the junction of
5R10, A5R13, and A5R15 to -0.14 volt by adding a resistor between this junction and +13 volts or -15 voits. Measure dc

f. A5 test point 2 (ground trigger square wave). Observe square wave.
g. A5 test point 3 (start OR gate). With input dc voltage to the PL—1344/U, observe two positive pulses whose separatica

h. AB test point 3 (start pulse). Observe the positive start pulse to the Counter.

i. A4 test point 6 {Counter stop). Observe a square wave whose negative trailinm%e stops the Counter.
ymptom: Counter display will not indicate zero, GATE Tight stops flashing when the Counter indicates zero. The Counter
display sltermates between zero and correct reading.

heck: Holdoff MV (A6Q7, A6Q8). Observe waveforms at A6 test points 1, 3, 4, and 5.

Table 5-6. DC Voltages

Ad input comparator AS ground comparator
Checkpoint M d voltage Checkpoi Mo d voitag
Base Q4 -0.40 to -0.45 Base Q2 .0.31 to -0.35
Base Q5 .0.73 to -0.77 Base Q3 -0.55 to -0.65
Test point 1 -9.5 to -10.5 Test point 1 -11.5 to -12.8

Section I11. ADJUSTMENTS

Ad input comperetor A8 ground comparetor
Y e 2 A d )’ Ch, iy s L. " ¥’
se Q2 +0.85 to +0.95
jase Q1 +0.85 to +0.95
ase Q3 -0.22 to -0.25 Base Q1 -0.12 to -0.15
5-12. General

e following adjustment procedures should be
srformed only when it has been definitely
blished that the voltmeter is out of ad-

justment as determined by symptoms during
operation or by the in-cabinet performance
checks. Refer to paragraph 5-10 and table 5-5 for
troubleshooting information. With power off and

5-3



™ 11-6625-2641-14

before any adjustments are made, connect the
voltmeter to the Counter with the 50-conductor
cable (10506B). Set the voltmeter switches to 10
end LOCAL. Set the Counter FUNCTION switch
to TIME INT and the SENSITIVITY switch not
in CHECK. Turn the SAMPLE RATE control to
POWER ON and allow the Counter and voltmeter
to warm up for at least 10 minutes before any
adjustments are attempted.

5-13. Zero and Recharge Checks

The zero and recharge adjustments outlined below
shouid always be performed before any other
adjustments are attempted.

a. Voltmeter Zero. Adjust voltmeter zero with
R1 (ZERO) and A5R3 (Zero Set). If the display
cannot be zeroed and the controls are at the end of
their ranges, check the -15 volts dc from the
Counter.

(1} Allow the Countier and voltmeter to warm
up for at least 10 minutes.

{2) Connect a short circuit across the
voltmeter INPUT terminals.

(3) Set ZERO control R1 to the mechanical
center of its range.

(4) Adjust Zero Set control A5R3 for a
Counter display of 0000.0000. The voltmeter
polarity indicators should be flashing alternately.

b. Recharge Circuit.

(1) Aliow the Counter and voltmeter to warm
up for at least 10 minutes.

(2) Disconnect the wire and plug from jack
A4J1 on input comparator assembly A4.

(3) Set the Model 412A dc voltmeter to the
1-mv range and connect the dc probe to input jack
A4J1.

(4) Adjust Recharge control A4R12 for a
Model 412A indication of less than *0.02 mv.

NOTE
When Recharge control A4R12 will not
adjust the voltage to less than (.02 mv,
the probable source of trouble is either
diode A6CR3 or AGCR4 leaky. Check
these diodes as follows:
{1) Set the voltmeter switch to
REMOTE.
{2) Disconnect the wire and plug from
Ad4J1.
(3) Connect A6 test point 2 (main ramp
voltage) to A4 test point 7 ( +13 volts).
{4) Set the Model 412A DC Voltmeter
to the 1-mv range and connect the dc
probe to A4J1. The voltage should be
less than *0.2 mv. A voltage more
positive than +0.2 mv indicates a leaky
A6CR3, and a voltage more negative

than -0.2 mv indicates a leaky A6CR4.
If neither diode is at fault, refer to
paragraph 4-8b.

Table 5-7. Adjustments

Pare
Problem Chech or adjust rof
Voltmeter ZERO control out of R1 and A5R3....... 5 13a
range.
Voltmeter CAL 8.000 control R3 and A6R12...... 514

out of range.
Voltmeter 100 or 1000 range 100 range: A1R7.... 5 15a
high or low. 1000 range: AI1RS... 5 15b
5-14. Romp Slope, Ref 8.000 and CAL 8.000

These controls should be adjusted every 6 months
to insure voltmeter accuracy. The controls

~ interact; adjust in the following sequence:

a. Allow the Counter and voltmeter to warm up
for at least 10 minutes.

b. Remove the short circuit from the voltmeter
INPUT terminals.

¢. Connect the wire and plug to jack A4J1
(removed in paragraph 5-13 b(2)).

d. Apply +10.000 volts to the voltmeter
INPUT terminals from the precision dc source.

e. Set Kamp Slope A6R41 for a display of
0010.0000 on the Counter.

f. Set the voltmeter VOLTS FULL SCALE
switch to CAL 8.000 and adjust Ref 8.000 A6R12
for 008.0000 display on the Counter.

g. Return the voltmeter switch to 10V and
adjust Ramp Slope for a 0010.0000 display.
Repeat fabove and this subparagraph until the
Counter displays are correct. CAL 8.000 control
R3 can be used for minor adiustments to correct
the 0008.0000 display aftc f above and this
subparagraph have been repeated several times.
(If e and f above are extremely difficult, shield
A6Q4 and AG6CR6 (inside plastic tubing on ramp
board) from external temperature variations.)

5-15. Attenuator
a. 100V Range.

(1) Allow the Counter and voltmeter to warm
up for at least 10 minutes.

(2) Perform the ZERO and CAL 8.000 ad-
justments outlined in paragraphs 5-4 and 5-5.

{3) Set the voltmeter switches to 100 and
LOCAL.

(4) Apply +100.00 volts to the voltmeter
INPUT.

(5) If the Counter display is not 00100.000,
adjust attenuator 100V ADJ potentiometer A1R7
for this display.

b. 1000V Range.

(1) Allow the Counter and voltmetcr to w
up for at least 10 minutes.

(2) Perform the ZERO and CAL 8.000 ad-

5-4
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justments outlined in paragraphs 5-4 and 5-5. INPUT.
(3) Set the voltmeter switches to 1000 and (5) If the Counter display is not 001000.00,
LOCAL. adjust attenuator 1000V ADJ potentiometer

(4) Apply +1000.0 volts to the voltmeter A1RS8 for this display.
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CHAPTER 6

OPERATOR'S MAINTENANCE INSTRUCTIONS

6-1. Scope OF Operator's Maintenance
The maintenance duties assigned to the operator
of Plug-In Digital Voltmeter PL-1344/U are
isted below, with a reference to the paragraphs
sovering the specific maintenance function.

a. Operator’'s daily preventive maintenance
thecks and services (para 6-4 and 6-5).

b. Cleaning (para 6-6).

6-2. Items Required for Maintenance
Only the following items are required for main-
‘enance:

a. Trichloroethane (FSN 6810-664-0273).

b. Cleaning cloth (FSN 8305-267-3015).

WARNING

The fumes of trichloroethane are toxic.
Provide thorough ventilation whenever
used. DO NOT use near ar: open flame.
Trichloroethane is not flammable, but
.exposure of the fumes to an open flame
converts the fumes to highly toxic,
dangerous gases.

6-3. Preventive Maintenance
Preventive maintenance is the systematic care,
servicing, and inspection of equipment to prevent
the occurrence of trouble, to reduce downtime,
and to assure that the equipment is serviceable.
a Systematic Care. The procedures given in

paragraphs 6-5 and 6-6 cover routine systematic
care and cleaning essential to proper upkeep and
operation of the equipment.

b. Preventive Maintenance Checks and Serv-
ices. The preventive maintenance checks and
services chart (para 6-5) outlines functions to be
performed at spe