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Figure 1-1. Crystal Impedance Meter TS-683/TSM.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1. Scope

1-2.  Indexes of Publications

1-4.  Administrative Storage

1-5.  Destruction of Army Material

1-3.  Forms and Records

Section II.  DESCRIPTION AND DATA

1-6.  Purpose and Use 1-7.  Description
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1-8 .  D i f f erences  Between  Mode l s

1 - 9 .  T a b u l a t e d  d a t a

/U (prov ided  wi th

follows:

P o w e r  r e q u i r e m e n t s  . 115 V or 230 Vac, 50-1000 Hz,
30W.

Frequency range . Four bands: 10 to 20 MHz, 18
to 60 MHz, 55 to 75 MHz. 65
to 140 MHz.

Res i s tance  ca l ibra t ion Twelve calibrating resistors
with values of 10, 22, 30, 40,
51, 60, 68, 82, 91, 100, 120,
and 150 ohms and a 100-ohm
variable calibrating resistor
are used.

Number  of  tubes 4 .
W e i g h t :  4 6  l b s .

1-10. Items Comprisin an Operable  Equipment

The  i t ems  compri s ing  an  operab le  TS-683(* ) /TSM

are found in table 1-2.

Table 1-1. Differences Between Models

Component
Telephone jack J4.
Crystal Socket Adapter UG-

603/U.
Spare fuseholder E23.
Fuseholder E2.
Meter shunt control R16.
Power cord W1.

Rf output
Rf output

jack J
plug.

1.

TS-683/TSM
Not furnished.
Not furnished.

Not furnished.
‘Located on rear chassis.
1,000 ohms.
Cord CX-112/U assembly.

Socket SO-239.
Plug PL-259.

TS-663A/TSM and
TS-663B/TSM

Located on rear chassis.
Located in spare parts box.

Located on front panel.
Located on front panel.
2,500 ohms.
Used with Connector Plug U-

120/U.
Receptacle UG-568/U.
Plug UG-573/U.

1-2



TM 11-6625-456-14

1-3



CHAPTER 2

TM 11-6625-456-14

Section I.
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Figure 2-1.  Crystal Impedance Meter TS-683(*)/TSM, packing diagram.

2-2.  Checking Unpacked Equipment

2-3.   Serv ice Upon Receip t  o f  Used or  Re

2-2
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Section II.
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CHAPTER 3

Section I.

3-1. General

ON.

3-2. Operator/Crew Controls

before switch S1

Figure 3-1. Crystal Impedance Meter TS-683/TSM, front panel view.

Table 3-1. Operator Controls and Indicators

Control, indicator, connector Function
0V VOLTA ANGE-OVER
S2 (at rear of
switch S1

Pilot lamp E1

3-1
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Section II.

3-3. Starting Procedure

 determine t h e

3-2
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pin and ground. Subtract the smaller reading from
the larger to obtain the voltage drop across the

Figure 3-3. Differential voltmeter, simplified schematic diagram.

(10) If the measured voltage (9) above is the
same as the specified or computed voltage (8) above,
the drive level is properly adjusted. If the measured
voltage is not the same as the specified or computed
voltage, proceed as follows:

(a) To decrease the measured voltage, turn
the SCREEN VOLTAGE adjust control coun-
terclockwise: to increase the measured voltage, turn
the SCREEN VOLTAGE adjust control clockwise.

(b) Repeat the voltage measurement (9)
above.

(c) Check the measured voltage against the
specified or computed voltage. If necessary, repeat
steps (a) and (b ) above until the measured voltage
equals the specified or computed voltage.

NOT
Do not change the setting of the SCREEN
VOLTAGE adjust control after the
level has been set. If the SCR
VOLTAGE adjust control is distu
readjust the drive level.

Figure 3-2. Resistor holders.

3-3
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(4) Connect if cable assembly W5 between if
J1 (rear) and Electronic Counter

current reading as close as

TUNING control

g resistor for the

nce meter for the frequency noted in step (4)

th the crystal unit and the calibrating

With the crystal unit in the crystal socket,

te a calibrating resistor in the

istor that gives
that of the crystal

this reading. Designate this

(12) Calculate the equivalent resistance of the
crystal unit by means of the following formula:

R = R1 + (Ih - I xtal) (Rh - R1 )

I h -  - I1

where:
R =
R I =

R h =

I x t a l  =

I 1       =

I h =

Example:

equivalent resistance of crystal unit
resistance value of lower calibrating
resistor
resistance value of higher calibrating
resistor
grid current meter reading for crystal
unit (in microamperes)
grid current meter reading for RI (in
microamperes)
grid current meter reading for R (in
microamperes)

R I
= 10 ohms

R h = 22 ohms
I x t a l = 100 uA
I i = 73uA
I h = 128 uA

R R= ( I , -  Ix t a l)  ( Rh -  RI )

I h - -  I1

(128 - 100) (22 - 10)
R = 10 +

(128 - 73)

R = 10 + (28) (12) 336
= 1 0 + -

55 55

R = 16.11 ohms

(13) With the crystal unit inserted in the crystal
socket, measure the operating frequency of the
crystal unit on the electronic counter.

b. Measurement Using Four Fixed Resistors.
(1) Adjust the drive level (para 3-3b).

NOTE
Readjust the drive level each time the
crystal type or frequency is changed.
(2) Perform the procedures given in a (2)

through (8) above.
(3) With the crystal unit in the crystal socket,

adjust the METER SHUNT control for a midscale
meter reading: observe and note this reading.

3-4
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four tors from t box  of

3-5.  Measurement of Equivalent Resistance of

the resistors, one at a time, into the
note the grid current

meter readings against
the resistance values on linear graph paper.

the grid current meter
rystal unit in the crystal

Read the equivalent resistance for
current from the

With the crystal unit inserted in the crystal
measure the operating frequency of the

unit on the electronic counter.
urement Using Variable Resistor:

N

3-6. Using Impedance Meter as Go-No-Go Gage,
Series-resonant Operation

The variable resistor may be used only for
measurement of equivalent resistance of
crystal unit9 below 50 MHz.
(1) Adjust the drive level (para 3-3b).
(2) Plug the crystal unit into the crystal socket.
(3) Adjust the frequency tuning control for a

maximum grid current meter reading. If necessary,
adjust the METER SHUNT control for a midscale
reading. Note the grid current meter reading.

(4) Connect if cable assembly W5 between if
output jack J1 (rear) and Electronic Counter
AN/USM-207. Obtain an approximate measurement
of the crystal frequency on the electronic counter.

(5) Replace the crystal unit with the variable
resistor; adjust the variable resistor control knob to
obtain the same meter reading as that obtained in (3)
above. Adjust the frequency tuning dial of the
impedance meter for the same frequency noted in
step (4) above.

(6) Replace the variable resistor with the
crystal unit and note any difference in frequency.
Note the grid current meter reading.

(7) Substitute the variable resistor for the
crystal unit; adjust the variable resistor control knob
to obtain the same meter reading as that obtained in
(6) above. Adjust the frequency tuning dial on the
impedance meter for the same frequency reading as
in step (4) above.

(8) Repeat the procedures given in (6) and (7)
until the frequencies indicated on the elec-

counter and the grid current meter reading are
the same for both the crystal unit and the variable
resistor.

(9) re the resistance across the terminals
resistor. The measured resistance is

equivalent resistance of the crystal unit under

unit into the adapter. When substituting resistors

The go-no-go method
inherently inaccurate.
as a production test for ra
of crystal units. Results
accurate measurements

crystal units in any
must be of the same

each time the crystal type or frequency is
changed.

a. Adjust the drive level in one of the foll
ways:

(1) If the drive level and the calibration
resistance are specified for the
type and frequency, adjust the
forming the procedure given in

(2) If the drive level is s
calibration resistance is not s
follows:

(a ) Determine the tentative equivalent
resistance of a number of crystal units from the
group to be tested; follow the procedure
paragraph 3-4.

(b ) Compute the
values (step (a) ) by add
ance values measured and divid
values used.

(C) Select a calibrating resistor as close as
possible to the average value.

3-5
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control of the
is the same as

control to obtain

m the crystal socket.

3-7.  Using Impedance Meter as a Go-No-Go Gage,

ance meter as a

3-9. Crystal Parameters, General
a. Piezoelectric Effect. When an electrical stress

is applied to a cut quartz crystal in the direction of
one of the major axes, a mechanical stress is
produced at right angles to this axis. Conversely, a
mechanical stress along a major axis will cause
electrical changes to appear on the faces of the
crystal perpendicular to the stress axis. The polarity
of the electrical stress and the direction of the
corresponding mechanical force are interrelated: a
reversal in one causes a reversal in the other. This
relationship between electrical stress and mechanical
force is termed the piezoelectric effect and provides a
means of relating mechanical vibrations to electrical
circuits.

b. Resonance. An alternating voltage applied
across a quartz crystal will cause the crystal to
vibrate; if the frequency of the applied alternating
volta approximates a frequency at which
mechanical resonance can exist in the crystal, the
amplitude of the vibrations will be very large. Any
crystal has several such resonant frequencies that
depend on the crystal dimensions, the type of
oscillation involved. and the orientation of the plate
cut from the natural crystal.

c. Properties of Piezoelectric Resonator. A good
lectric resonator ssesses the following

properties: a low-temperature co-efficient of
resonant frequency, a high piezoelectric activity

ce index), and a frequency spectrum
only one resonant frequency in the

istor for the crystal unit and
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Section III.

3-12. Operation in Arctic Climates

n.

m e n t  m a y  b e

f sand and dust
and mechanical

intervala shall be

3-8
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Section I.

4-1. Common Tools and Equipment 4-2. Special Tools and Equipment

Section II.

4-3. General

ive amounts of oil or
contacts, with a solvent.

e. Use carbon tetrachlo

lubrication information.

4-1
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Figure 4-1. Crystal Impedance Meter TS-683(*)/TSM, lubrication points.

4-4. Lubrication Under Unusual Conditions

a.  Arct ic  Regions. Lubricants  that  are
satisfactory at moderate temperatures stiffen and
solidify at subzero temperatures; as a result, moving
parts bind or become inoperative. When preparing
equipment for low-temperature operation,
thoroughly remove lubricants used for moderate
temperatures. Even  smal l  amounts  o f  such
lubricants, if allowed to remain, may impair the
operation of moving parts. Be sure to use the
lubricant specified for lo perature operation.

b. Tropical Regions. temperatures and
moisture due to rain or nsation may cause
lubricants which are normally satisfactory to flow
from moving parts and other surfaces. These bearing
surfaces will wear exce nd hinges, fasteners,
and other parts will be or destroyed by rust
and corrosion. Inspec e equipment daily and
lubricate it as required to insure efficient operation;
use lubricants that are suitable for high tem-

Table 4-1.

Table 4-2.

ions. Dust and sand infiltrating the
in the lubricants that will

oving parts of the
the lubricants to

ions similar

Parts lubricated
Teeth of all gears, both oscillator

units.
Bearings of both tuning knob and

indicating dial shafts.
Two end bearings of low frequency

(LIA and LIB) tuning indicator
shaft.

Threaded portion of low frequency
tuning shaft.

4 - 2
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icing, and
he occurre

Table 4-3. Operator/Crew Preventive Maintenance Checks and Services

0.8

COMPLETENESS
See that the equipment and components are complete. Refer to table 1-2.

EXTERIOR SURFACES
Clean the exterior surfaces, including the panel and meter glass. Check meter glass for
cracks. Refer to para 4-9 for cleaning procedures.

CONNECTORS
Check the tightness of all connectors.

CONTROLS AND INDICATORS
While making the operating checks (sequence Nos. 5 through 20) observe that the
mechanical action of each knob. dial, and switch, is smooth and free of binding and ex-
cessive looseness. Also check the meter for sticking or bent pointer.

VOLTAGE CHANGE-OVER SWITCH S2
Place in proper position for power supply voltage.

LINE CORD
Plug into ac outlet. Check for fit and security.

SCREEN VOLTAGE CONTROL R17
Set fully counterclockwise.

METER SHUNT CONTROL R16
Set fully clockwise.

RF OUTPUT CABLE ASSEMBLY
Connect from jack J1 at rear of chassis to frequency measuring equipment.

ON/OFF SWITCH S1
t to ON.

RANGE SWITCH S5
to low frequency range.

0.1
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onthly
Time required: 1.1

Table 4-4. Organizational Preventive Maintenance Checks and Services

LUBRICATION
Check and renew lubricants as specified in paragraphs 4-3 and 4-4.

PLUCKOUT ITEMS
ting of pluckout items. Make certain the tube clamps grip tube bases tightly.

good contact.

corrosion.
power transformer. There should be no evidence of dirt or

RESISTORS AND CAPACITORS
Inspect the resistors and capacitors for cracks, blistering, or other defects.

INSULATORS
Inspect insulators. bushings. and sleeves for cracks, chipping, and excessive wear.

INTERIOR
Clean interior of chassis and cabinet.

PUBLICATIONS
See that all publications are complete. serviceable, and current.

MODIFICATIONS
Check DA
URGENT

310-7. and insure that all applicable MWO:s have been applied. ALL

scheduled.
l s must be applied immediately. ALL ROUTINE MWO’s must be

SPARE PARTS
Inspect all spare parts for general condition and method or storage. There should be no
evidence of overstock, and all sho s must be noted on valid requisitions.

0.1

0.1

0.1

0.1
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Table 4-5.

Corrective action

Replace fuse.a
b. Check continuity of line cord

and plug.

a
b.

c. Replace pilot light.
d. Check setting of switch.

Check and replace.

Check and replace.

Check and replace.
No. 19 of

Check and replace.

Section V.

4-9. Cleaning

4-5
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5-1. Block Diagram.
(fig. 5-1)

EL6625-456-14-TM-8

Figure 5-1. Crystal Impedance Meter TS-683(*)/TSM, block
diagram.

stal unit and load

the exact series-resonant or an
may be unknown: this information, however, is not

circuit of the crystal impedance
to appropriate frequency measuring
tuned to the approximate

frequency; then, by te adjustment of the
value of the substitution resistance and of the circuit
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L2A and L2B. Out&t jack J1 is
to the plate tuning circuits of the two.

oscillators through coupling capacitors Cl5 and C16.
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Figure 5-2. Low frequency oscillator circuit, TS-683/TSM, simplified schematie diagram.
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Figure 5-3. Low frequency oscillator, TS-683A/TSM and TS-683B/TSM, simplified schematic diagram.
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Figure 5-4. High frequency oscillator circuit, TS-683/TSM, simplified schematic diagram.

f  t h e low and
connected to ground to

reduce the likelihood of output-input circuit
through the tube.

c. The higher freque illator
covering the bands 65-75 65-140
from the lower frequency os tor as follows: a two-
section, spiral-type, variable inductance tuner is
used. Because of the frequency bands cove
inductance of tuner coils L2A and L2B
siderabley less than the lower frequency coils.

oscillator.

5-5
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the plate (pin 5) of V4 constant. If the line voltage
drops becuase of outside causes, leas current will be
drawn by tube V4, the voltage across R14 will be
smaller, and the voltage at the plate (pin 5) of tube
V4 will be constant.

c. The screen grid of the oscillator tube in use is
supplied with dc (direct-current) voltage controlled
by potentiometer R17 (SCREEN VOLTAGE)
connected across voltage regulator tube V4. This
screen grid voltage controls the amplitude of
oscillations. Pilot lamp El is operated from the 6.3-
volt winding of the secondary of transformer T1. The
0.003 WF (microfarad) capacitor, C18, bypasses rf
current from the input ac power line to ground. The
500-pF capacitor, C14, prevents rf currents of the
plate circuit from flowing in the power supply cir-
cuit.

5-3  Power Supply

EL6625-456-l4-TM-12

Figure 5-5. TS683(*)/TSM power supply. simplified schematic diagram.

5 - 6
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CHAPTER 6

Section I.

Table 6-1.

6-1.    Voltage and Resistance Measurements

V3
V3
T1
V1

Vl
Vl

V2

V2
V2

6
10
1

5
6

1

5
6

6-2.  Dc Resistance of Transformers and Coils V3
C17A
C17B

V4
Vl

Vl
Vl

V2

V2
V2

6-3.  Tools and Test Equipment

6-1
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Figure 6-1. Component terminal voltage and resistance diagram.

Section II.

6-4. General

6 - 2
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. . . . . . . . . . . . . . . . . . . . . . . . . 320 ohms

Table 6-3. Troubleshooting

6-2,

Probable cause

6-3, and 6-4.

a. Check
Corrective action

at source and meter.

b. Check and replace.
c. Check and replace.
d. Check and replace.
e. Check and replace.

f. Check and replace.
a. set correctly.

6-3
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VOLTAGE control

Adjust locknuts to requirements
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Figure 6-2. TS-683/TSM panel and chassis assembly, dust cover removed, top view.
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Figure 6-3. TS683/TSM panel and chassis assembly, cover plate removed, bottom view.

Figure 6-4. IS-683A/TSM and TS-663B/TSM panel and chassis assembly, cover plate removed, bottom view.
6-6
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Section III.
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6-9. Replacement of Parts

I-

size may

(7) The crystal im
disassembled to the

6-10. Alignment
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e n t  o f  l o w frequency tuning

Section IV.

6-11. General t its performance

6-12. Modification Work Orders

6-4 through 6-7) are
modifications have

Pam 310-7.
6-13. Physical Test and Inspections
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Table 6-4. Physical tests and Inspections

abrasives.

b screws, bolts, and nuts will be
tight. None missing.

c. No
missing parts.

a. Controls will rotate freely without
binding or excessive s.

b .  S t o p s  w i l l  o p e r a t e properly
without evidence of d

b .  T e s t  C o n n e c t i o n s  a n d  c o n d i t i o n s .

o l low the  p ures in table 6-5.

Table 6-5. Oscillation Amplitude Test

I. Turn on TS-683(*)/TSM and 30-

reading for residual grid
current.

calibrating resistors in

(Mhz)
10-20
18-
55-65
65-75
60-l

100-1

Calibrating
Resistor
(ohms)

100
100
100
80

100

a None

b. Less than 15 mA.

a None

b. None

c. Meter shall be at least 30
mA over the residual grid current
(step lb above).

6 - 9
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6-15. Auxiliary Components Test b. Test Connections Conditions. Connect the
6-5.
rocedures shown in

table 6-6.

6 - 1 0
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CALIBRATING RESISTORS VARIABLE CALIBRATING RESISTOR ADAPTER VR-2 ANTIRESONANT ADAPTER AR- I
EL6625-456-14TM-17

Figure 6-5. Auxiliary component test connections.

6 - 1 1
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Table 6-6.

TS-352B/U:
FUNCTION: OHMS

switch: Rxl.

ZM-61/U:
Power: ON.

a. Turn on ZM-4B/U and allow 30-minute

of calibrating resistors
listed:

10  ohm 22  ohm
30 ohms
51 ohms
68 ohms
82 ohms
9 1  o h m s
100 ohms
120 ohms
150 ohms

Check resistance of calibrating resistors listed:
40 ohms

of variable calibrating resistor
adapter VR-2.

a Allow ZM-61/U to warmup for 15 minutes.
b. Connect a pair of 0.050 inch diameter leads

(preferably an HC-13/U crystal base with
long pins) to tets binding posts of bridge.

c. Balance bridge.
d .  P lace  shor t  (or  shor ted  crys ta l  socket )

across pin8 of AR-l.
e .  P l a c e  A R - l  o n  t h e  0 . 0 5 0  i n c h  l e a d s

protruding from bridge, making sure that
internal capacitor of AR-1 is connected to
HI post.

f. Measure capacitance of AR-l. If not within
to lerance ,  proceed  to  s teps  g  through
i below.

g .  Remove back of  AR-1 and fabr ica te  a
temporary back with a hole just over the
capacitor.

h. Install temporary back on AR-1 and adjust
capacitor with an insulated screwdriver until
measured  capac i tance  across  socke t  i s
within tolerance.

i. Reinstall original back on AR-l.

b. All values shall be as listed ±5%.

Resistance shall vary smoothly
from zero to 100 ohms.

32 ±0.2 pF.

6 - 1 6 .  F r e q u e n c y  C h e c k s

a  T e s t  E q u i p m e n t  a n d  M a t e r i a l s .

( 1 )  D i g i t a l  R e a d o u t  E l e c t r o n i c  C o u n t e r

( 2 )  V a r i a b l e  T r a n s f o r m e r  C N - 1 6 A / U .

b .  T e s t  C o n n e c t i o n s  a n d  c o n d i t i o n s .  c o n n e c t  t h e

e q u i p m e n t  a s  s h o w n  i n  f i g u r e  G - 6 .

c .  P r o c e d u r e .  F o l l o w  t h e  p r o c e d u r e  i n  t a b l e  6 - 7 .

6-12
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Figure 6-6. Frequency check test connections.
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Table 6-7.

6-14
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Figure FO-1. Color code markings for MIL-STD resistors, capacitors. and inductors.
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EL6625-456-14-TM-19

Figure FO-2. Schematic diagram, Crystal Impedance Meter TS-683(*)/TSM.
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MAINTENANCE ALLOCATION

Section I.  INTRODUCTION

C-1. General

c-2.  Maintenance Function

C-3.  Column Entries
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C-4. Tool and Test Equipment Requirements
(Table 1).

C-2
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00

c 0

0.1)
0.5
Cl.2

F H

1.5
1.0

0.5
0.5

1.5
2.0

C-3
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TABLE 6-6.

.1

2

3

4

5

6

7

H,D

H,D

H,D

H,D

H,D

H,D

0

6625-00-911-6368

6625-00-144-3070

6625-00-553-0142

6625-00-500-0937

5950-00-235-2086

5180-00-605-0079

C-4
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