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WARNING

Cleaning solvent is toxic and flammable.
Use cleaning solvent in s well-ventilated area,
and svoid breathing fumes or contact with skin,
to minimize danger to health. Keep sway from
flamnes to svoid fire hazard.
Solvent flash point must not be

less than 100°F.

AIR UNDER PRESSURE
88 PSI AIR PRESSURE
is used in the operation of this valve.
DEATH
. of severe injury may result if personne! fai)
to observe safety precautions.

WARNING

AIR AND FLUID UNDER PRESSURE
188 PSI AIR AND FLUID PRESSURE
is used in testing this valve.
DEATH
or severe injury may result if personne; fail
10 observe safety precautions.
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CHAPTER 1

INTRODUCTION

SECTION 1.

GENERAL

1-1. PURPOSE

1-2.  This Depot Maintenance Work Requirement
(DMWR) is intended to provide overhaul instructions
for Electric Motor Operated Gates Shutoff Valves, Part
No. AV16B1294D, AV16B1296D, AV16B1667D, and
AV16B1700B (see Figure 1-1), Manufactured by ITT
General Controls, Aerospace Products, Burbank,
California 91502. :

1-3. SCOPE

1-4. This DMWR contains all information necessary to
impact and test the valves and their components to de-
termine their serviceability, and to disassemble, inspect
components, repair and/or replace defective compo-
nents, reassemble and return the valves to service after
such overhaul. Instructions for preparation for shipment
and storage are also provided. Where the requirements
of this DMWR conflict with any referenced docum-
nerts, the requirements of this DMWR shall apply.

1-5. MAINTENANCE FORMS AND RECORDS

1-6. Department of the Army forms and procedures
used for equipment maintenance will be those pre-
scribed by DA PAM 738-751 and in the contract.

1-7. REPORTING OF ERRORS

1-8. DEVIATIONS AND EXCEPTIONS

When any work segment as set forth in this DMWR can-
not be accomplished, or can be accomplished only in a
manner other than specified, the contractor shall submit
a Request for Action form, AMSAV-M Form 1379, fig-
ure 1-1.1 through the contracting officer to AMSAT-
I-MP with a copy to AMSAT-I-MDO. If the problem is
publications related or requires a change to a publicai-
ton, a DA Form 2028, figure 1-1.2, shall also accompa-
ny the Request for Action. The request for action shall
state the problems, the reason for urgency, and the fol-
lowing specifics:

a. Serial number (if applicable), part number, and
NSN of affected equipment.

b. Work elements which will not be completed or
which will not be accomplished as specified herein.

" ¢. Reason for nonaccomplishment or deviation.

d. Actiontaken to correct condition causing nonac-
complishment or deviation.

¢. Data relative to availability of parts required, if ap-
plicable )

f. Estimate man-hours

g. Instructions and inspection required to maintain
the integrity of the end items because of such omission
or deviation. -

Change 4 1-1
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OVERHAUL
DATA PLATE

DATE DECAL

PART NUMBER AV16B1294D

: OVERHAUL
IDENTIFICATION : ~ DATA PLATE
DATA PLATE -

()
RUBBER ASSEMBLY _ @
DATE DECAL .
PART NUMBER AV16B1296D
OVERHAUL

IDENTIFICATION DATA PLATE

RUBBER ASSEMBLY
DATE DECAL

PART NUMBER AV16B17008

Figure 1-1. Electric Motor Operated Gate Shutoff Valves, Part No. AV16B1294D, AV16B1296D,
AV16B1667D, and AV16B1700B.
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Section 11.

1-9. DESCRIPTION

1-10. The valve consists of a gate
valve, operated by an actustor assembly.

 The sctuator assembly includes s motor

assembly. The gate valve is a two-
position valve, vith two ports in the
valve body. When the valve gate (or
glide) is extended, the valve ports are
closed. When the slide is retracted,
the valve ports are open. The slide of
the valve is operated by the output
shaft of the actuator assembly on the
valve., The actuator output shaft ro-
tates to place the slide in the open or
closed position.

1-11. The sctuator includes a two-page
gear train. The gear train reduces the
rotational speed of the output shaft of
the motor to a usable power level. The
output shaft of the motor i{s serrated,
engages an idler gear in the actu-

ator housing assembly. The idler gear
rides on an oilite bushing on an idler
shaft that is swaged into the actuator
housing. The pinion gear of the idler
gear engages the outputl shaft of the

of the idler gear engages the output
shaft of the motor. The spur gear

of the idler gear drives the pinion
gear of an input gear. The input

gear rides on a center pin (shaft)

that is installed through the cen-

ter of the two planetary gear assem~
blies in the gear train. The spur

gear of the input gear drives three
planet gears. Tne three planet pgears
drive against a ring gear in

the gear housing assembly of the ac-
tuator. This set of planet gears,

when rotating, turn the input

planetary assembly in the gear

housing ring gear. The spur gear

on the bottom of input planetary

drives three more planet gears om the
on the output planetary gear assembly.
The last three planet gears also rotate
i{n the ring gear of the gear housing
assently, causing the output planetary .
to rotate. The effective outputl

DESCRIPTION AND DATA

rotational speed of the motor

15 reduced to approximately 60
rpm at the output planetary of

of the actustor. The output shaft
of the actustor is operated by the
output planetary through a cluteh
ring. The clutch ring will slip
vhen shaft forces of over 70 pound-
inches are encountered; othervise,
the clutch ring and output plane-
tary operates as a one-piece unit.

1-12. The output shaft of the ac-
tuator engages with a slot in an
arn in the gate valve body. A rol-
ler on the opposite end of the arm
engages in a slot in the valve
slide. Rotation of the sctuator
output shaft rotates the arm, ex-~
tending or withdrawing the and
slide in the valve body.

1-13. The slide rides in a groove
i{n the valve body. Two seal rings,
one on either side of the slide,
provide sealing. The seal rings
are carried in individual seal
ring shells, and contained in two
port retainers. Port springs be-
hind the seal rings provide seal
ring pressure sgainst the slide.
Packings on each port retainer

on each port retainer provide .
flange or mounting leakage pro-
tection.

/
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ELECTRICAL

¢ A o . CONNECTOR
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no.
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oW
ARMATURE «¢ Fl WMOTOR
v ELo ASSEMBLY

RED ORANGE
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22
e
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NOTE: ACTUATOR SHOWN IN FULL CUUNTERCLOCKWISE
POSITION (VALVE CLOSED): POWER STILL APPLIED
AT CONNECTOR PIN B (RH SWITCH 82 ACTUATOR).

(2915-300-1-2)
- Figure 1-2. Efectrical Schematic, Part No. AV1681294D, AV1681296D, and AV 16817008
\“’* ' 1.14. DIFFERENCES BETWEEN MODELS voltage (in-transit signal) will be automatically removed from
pin C of the electrical connector. '

1-15. Valves, Part No. AV16B1294D, AV16B1296D, and
AV16B1700B, are operated electrically as follows (see fig- 1-16. Valve, Part No. AV16B1667D, is operated electrically

ure 1-2): as follows (see figure 1-3): .

a. With operating voltage applied 1o pins A (positive) a. With operating voltage spplied to pins A (positive)
and D (negative), the valve operates to the open position. and E (negative), the valve operates to the open position.
When the valve reaches full open, the motor will be auto- When the valve reaches full open, the motor will be suto-
matically deenergized, and pin A will be disconnected from matically deenergized, and pin A will be connected to pin C.
the actuator motor.
b. With operating voltage connected to pins B (positive)
b. With operating voltage connected to pins B (positive) and E (pegative), the valve operates to the closed position.
and D (negative), the valve operates t0 the closed position. When the valve reaches full closed, the motor will be auto-
When the valve reaches full closed, the motor will be auto- matically deenergized, and pin B will be connected to pin D.
matically deenergized, and pin D will be disconnected from
the actuator motor. ¢. The connection of pin A to pin C in step 3 provides
nvdwhdiaﬁon.‘l‘heeonnecﬁonofymnwpmbm
c. Whenever the actuator motor is energized, s signal step b provides 3 valve-closed indication. When operating
voltage will appear at pin C of the electrical connector.  voltage is removed from pin A of B, as applicable, the voli-
When the valve reaches the extreme closed or open position sgesatpinCor D will also be removed, removing the valve
selected, the internal limit switch will actuate, and the signal position indicating voluge.

13




" DMWR 55-2915-300

ELECTRICAL
¢ A 3 0 D | CONNECTOR
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g £ ] §| &
] = s [
> o ©
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"
PLATE
ey € ASSEMSLY
am uo. |
coW) ne.
»
g g £
a 3

Q3=

NOTE: ACTUATOR SHOWN IN FULL
POSITION

COUNTERCLOCK! ..
(VALVE CLOSED) POWER STILL APPLIED

AT CONNECTOR PIN B (Ri SWITCH 52 ACTUATED)

Figure 1-3. Electrical Schematic, Part No. AV 16816670

1-17. An indicator arm or override arm on the valve ac-
turator indicates valve position. The override arm (on
Part No. AV16B1294D, AV16B1667D) may be used to
manually operate the valve.

1-18. TABULATED DATA
1-19. REFER TO TABLE 1-1.
1-20. DATA PLATES

Equipment data plates used on this valve are the iden-
tification plate and the overhaul plate. Figure 1-1 shows
the location of these data plates.

a. IDENTIFICATION DATA PLATES (FIGURE 1-4).
The identification data plate must contain, as a mini-
mum, the manufacture’s name and part number, the con-
tact number, serial number, modification data (as appli-
cable), and the specification number (or customer part
number). It shall also contain the fluid type, maximum
pressure, voltage requirement, power usage and size.

b. OVERHAUL DATA PLATES (FIGURE 1-6.). The
overhaul data contains the date and the place of over-
haul. It is installed at the first overhaul, and replaced at

1-4 Change 4

cach overhaul thereafter and must contain the over-
haul’s agency’s name orcade symbol, a quality control
stamp from the agency or an inspector’s initials, the
word "overhauled,” and the date the valve was over-
hauled. Overhaul data plates shall be fabricated from
adhesive-backed, photo sensitive aluminum sticker
(item 22, table 2-2 consumable materials) or scotchcal
vinyl (item 23), 0.005 inch thick or equivalent. In accor-
dance with figure 1-6.

¢. RUBBER ASSEMBLY DATE DECAL (FIGURE
1-6). The rubber assembly data decal contains the date
on which all rubber parts in the motor operated gate
valve have been replaced and the words ” rubber assy
date.” Rubber assembly date decal shall be fabricated
for adhesive backed scotchcal vinyl (item 24) or equiva-
lent, in accordance with figure 1-6. Stenciling shall
employ silk screen process or indelible ink stamping.
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Table 1-1. Table of Leading Particulars

COVER WITK
RED PAINT

NT 8O, 73768
waLVE SnUTOSS GATL
SLECTRIC MOTOR OPIRATED

Type Fluid ......c0-- Fuel per Military Specification Operating Time «.........-. 1/2 second minimum to
MIL-F-5572, MIL-F-5616, 1 second maximum at 28 $1 volts
MIL-)-5624, and MIL-H-3136 dc at +70°F (#21.19C)at
operating pressure
‘Temperatures:
FIUG. oovnevrenennnsoonase ~65°F 10 +135°F Port Connections:
. (~53.99C 10 +57.2°C) Part No. AV16B1294D ....... Per MS33786-12:16
AMDIENL - o v eveencnoannceene —65°F to +160°F Part No. AV16B1296D .......... Per MS33786-20
(-539°C 10+71.1°C) Part No. AVI6B166TD .........- Per MS33786-16
Part No. AV16BI700B .......... Per MS33786-16
Operating Pressure ....occooveccee ... 01060 psig ) »
Electrical Connector:
P:oofrxesme..........................lSSpsig Part No. AV16B1294D ... ... .PetMSB%‘BCMSlP
Part No. AV16B1296D . . . . Per AND100066C14S2P
Thermal Relief Valve Data: Part No. AV16B1667D ... .... Pa MS3102R14S5P
Part No. AV16B1700B ...... Per MS33678R14S2P
Line (psig) Body (psig)
VOMBEE -ccvcucovcorsncssasnocs 18 to 30 wolts dc
Cracking |Reseat | Cracking Reseat (28 wolts dc
Part No. |Max |Min | Max | Min Max| Min Current Dnain ..... tevesasesanse 2 gmperes, runnng
AV16B1294Dj 135 |105 105 |135]10S 105 Weight:
AV16B1296D] 135 105 | 3105 | 135]105 105 Part No. AV16B1294D and
AV16B1667D| 120 90| -80 | 150} — 125 AV16BI1667TD . .ccccvvee 1.56 pounds (esﬁmlteﬂ)
AV16B1700B| 95| - 65 |1351105| 105 Part No. AV16B1296D ... 1.68 pounds (estimated)
' Part No. AV16B1700B . . .. 1.60 pounds (estimated)
(S TITT GENERAL CONTROLS
um ALROSPALE PRODUC TS

CATALOG NO. | CUSTOMER PARTNO. | TYPESIZE | SPEC DATA
AVISB1294D "

AVIEB12960 4"

AVISBISETD 205-080-812-3 * 1050008123
AV18817008 L

12915:300-1-4)

Figure 14. identification Plate, Part No. 15562E
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0.31

1.86 034
~—vrop PLCS 085
- 0% — " o7 ] aling .g-gi ' 120
TP
i la- 064 5
0.86
e/ . 006 RTYP
z e e A
1.80
wll y== N S i
ase l | —rmeT— SErrRTCERETY
L) 0s2 \ /@ VRS u | oI —
| | 1.18 - - \\ 043 RTYP
1 0.090 -o L- :;;g -l :;g 4 4PLACES L 0.12
236 lt— 0875 '-I g#
0.030 —¢~1 »‘_ 124 030 TYP BLOCK
U 12 2pLCs 0109 010
133 1.40 o2
- 140 > T A o v
o 187l e
_ APPROX. APPROX. 012 pa 0.06
:: 0.14 0.08
k CLEAR2PLCS TYP
4.68 >
| e 0.625
30125
NOTES: T
1. MAKE DIMENSIONS ARE IN INCHES. . o1
2. MAKE FROM ALU,MINUM ALLOY STOCK. FERERAL SPECIFICATION
QQ-A-250:1, 0 008 INCH THICK R(EMNIMUM) TO 0.012 INCH THICK (MAXIMUM)
3. CLEAR LETTER AND BLOCKS. * "— « AND BACKGROUN
SIMILAR TO FEDERAL STANDARD NO. 595, COLOR SAMPLE 21136 OVER HAULED
4. LETTER HEIGHTS 0.036 INCH MINIMUM TO 0.056 INCH MAXIMUM.
5. DATA PLATE SHALL CONFORM TO MILITARY SPECIFICATION MIL-P 8906.
BLACK LETTERING

APPROXIMATE 0-1 INCH HIGH

ON WHITE BACKGROUND

1-6 Change 4

Figure 1-5. Overall Data Plate.
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RUBBER

ASSY DATE

WHITE LETTERING
APPROX 0.1 INCH HIGH
ON RED BACKGROUND

Figure 106. Rubber Assembly Date Decal.

Change 4 1-7/(1-8 biank)

£
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CHAPTER 2
TECHNICAL REQUIREMENTS
SECTION L. FACILITIES, TOOLS, AND EQUIPMENT

2-1. FACILITIES

2-2. Facilities required to perform the tests described in
this manual include the following:

a. A teststand capable of supplying test fluid, Feder-
al Specification P-D-680, or equivalent, at pressures
from O to 188 psig. The test stand shall include pressure
gages to read pressures within the stated pressure range
with an accuracy of £:0.5%.

b. An air pressure source capable of supplying air at
pressures to 188 psig. The supply source shall include
a pressure gage to read supply pressure with an accuracy
of £ 5%. :

Section II.

2-7. QUALITY OF MATERIAL

2-8. Parts and materials used for replacement, repair, or
modification will comply with applicable drawings and
specifications unless otherwise specified.

2-9. TIME SCHEDULE GUIDE

2-10. (NOT APPLICABLE.)

2-11. WEAR LIMITS, FITS, AND TOLERANCES

2-12. Wear limits, fits, and tolerances specified
throughout this manual will be complied with unless
otherwise stated in the contract/work directive.

2-13. REPAIR PARTS

2-14. Repair parts required for overhaul, repair, or mod-
ification of the equipment are listed in Appendix B.

2-15. MODIFICATIONS

c. A water tank of approximately 5 gallons capacity,
of overall dimensions suitable for water submersion
tests of the valve.

2-3. TOOLS AND EQUIPMENT

2-4. Special tools, inspection, test equipment and con-
summable materials required for the procedures de-
scribed in this manual are listed in tables 2-1 and 2-2.

2-5. FABRICATED TOOLS AND EQUIPMENT

2-6. Instructions and illustrations of tools and equip-
ment that are considered necessary to the performance
of the operation described in this DMWR and that must
be locally fabricated are shown in table 2-3.

STANDARDS

2-16. All MWO and Eﬂgihecdng Orders (EO) required
for application to the item as specified by the contract/
work directive will be applied.

2-17. FLIGHT SAFETY PARTS PROGRAM

2-18. This DMWR is not impacted by the Flight Safety
Parts Program. .

Change 4 2-1
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Table 2-1. Special Tools, Inspection and Test Equipment

) REFERENCE
NOMENCLATURE FSN OR PART NO. PARAGRAPH OF USE
Cylinder, Graduated Laboratory 6640-415-7000 Para 3-61,step g
Drilling Machine, Upright 3413.529-0809 Para 3-30, 3-31
End Play, Rotor, Multi-Purpose 4920-601-1144 Para 340, steph & i
Fluorescent Inspection Kit; or 6635-566-5198 Table 3-1;
Fluorescent Penetrant Inspection Unit 6635641-2661 Para 3-31,steph
Kit, Magnetic Inspection; or 6635.566-5197 Table 3-1
Magnetic inspection Unit Stationary 4940-869-0444
6635-530-1130
Multimeter 6625-5530142 Teble 3-1,Fig. 3-5,36
6625-933-2406
6130-504-0327
Power Supply 6130-504-0347 Para 340, step 1,
' 6625-841.8917 Para 345,sepa kb,
Pars 346, Pans 3-58
Press, Arbor, Hand Operated 3444-243-2654 Para 3-19, step j,
Para 340, step b
Driver, Vessel Impact (Goodkin Hardware Corpornation, Part or Type No. 250CN Para 3-21,step b
3669 7th Avenue, Los Angeles, California 90007) }
Stopwatch, 1-second markings 6645-2504680 Table 3-1; Para 346,
Para 3-64,stepe &g
Test Stand, Fuel Components 4920-874-0876 Para 3-56
Test Set, Insulation Breakdown 6625-7659079 Table 3-1; Para 346,
66256489931 step h, Para 3-62 and
6625-366-1494 363
6625-540-8761
Tester, Spring: or 4920-567-3050 Table 3-1; Para 340,
Gage, Spring Testing 4933-122-110) step g4
4933-122-1100
Gage, Depth, Dial Indicating §210-921-5036 -
Gage, Depth, Dial Indicator (Surface Finish) $210-116-3485 Table 3-1
Multimeter, Simpson 270RS; or 66258974051
Multimeter, AN/PSM-6B; or 66259574374
Multimeter, AN/PSM4A & 4B 6625-643-1668
Ohmmeter, Portable 6625-648-8685
Ohmmeter, Insulation Resistance; or 6625-246-5880
Tester, Insulation 6625-342-4268
6625-366-1447
Megohmmeter 6625-473-6365

2-2
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Table 2-2. Consummable Materials

ITEM SPECIFICATION OR
NO. NOMENCLATURE SOURCE
1 Thinner, Lac‘quer MIL-L-19357
2 Fluid, Preservative MIL-H-6083
3 Bags, Plastic PPP-B-26
4 ~ Solvent, Cleaning P-D-680
5 Solder QQ-S-571, Composition Sn63
6 Varnish, Insulating MIL-V-1137, Type M, Grade CB
7 Solder QQ-S-571, Composition Sn10
8 Grease MIL-L-15719
9 Grease MIL-G-23827B
10 Grease, No. 630AA
11 Lockwire MS20995NC20
12 Tape, Insulating MIL-I-15126A
13 Lockwire MS20995NC32
14 Protective Covers 1/4 x 1/4 x 4 inch cardboard
15 Tape, Masking UU-T416
16 Ink, Black, permanent TT-I1-558
17 Lacquer, Clear TT-L-58
18 Desiccant MIL-D-3464, Class 1
19 Polyurethane Foam MIL-P-26514, Type 1
20 Box, Fiberboard PPP-B-636, Type SF, Grade V2
21 - Aluminum, 1100 to 3/2 hard, QQ-A-250/1
: 0.008 to 0.012 thick
22 Aluminum, Sticker photo 6750-00-485-9914
23 Vinyl, Scotchcal 6750-00-297-3944
P/N 8015 (34360)
24 Plastic, Vinyl 9330-00-264-7629
material Scotcheal

Change 4



Table 2-3. Fabricated Tools and Tes1 Equipment

REFERENCE OR
NOMENCLATURE PART NO. MATERIAL REQUIRED
Motor Assembly Too} Skeich A below Too! Steel
Motor Housing Support Sketch B below Refer 10 Skeich B.
Port Adapier — AV16B1294D, Sketch C Aluminum Plae.
AV16B1296D, and AV16B1667D
Port Adapter — AV16B1700B Sketch D Aluminum Piate.

Fabrication Instructions: Fabricate per sketches below. All dimensions given are in inches unless otherwise noted.

e 4 SO0 INCHES -—-’

0318
£ | mex

SETSCREWS
HAS RECUIRED

TO RETAIN
RODS (2!

c\

212¢

INCHES
0.112 INCH :
DIAMETER i
RODE 12

= 1015 INCHES =
(ON CENTERS

-——-154T0156 -
! INCHES
" GNSIDE DIAWETER.

050 'I’DD.E
INCH RRDIUS
SKETCH A= MOTOR ASSEMBLY TOOL

=T

s}\_/;

1.78 70 2.00
INCHES
OUTSIDE DIAMETER!

INUM, STEEL. BAKELITE, MARDWOOD. OR
%%ﬂ EOUIVALENT MATERIAL.

po

MAKE FROM:

* §KETCH B — MOTOR ROUSING SUPPORT

{2915-300-T2.3-1) .

[ 8]
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Table 2-3. Fabricated Tools and Test Equipment — Continued

L)
ab—
] —t-:- y; A
-
(MIN)
H D —_ Al
o gy
14 INCH ) -)
LA : oo
WASHER - } .-
WREQ) =
1/4 20 ?
NUT '
@ REQ! -
NOTES
1. MAKE PORT ADAPTERS FROM 18/32 INCH MINIMUM PORT ADAPTER
THICK ALUMINUM PLATE DETAIL
2 USE PACKINGS (2 FIG 3.1 OR 3.2 WHEN INSTALLING
PORT ADAPTERS ON BOTH PORTS OF VALVE
3 WS24427 TYPE FITTING SHALL BE FLUSH OR BELOW
SURFACE OF PORT ADAPTER TO PREVENT FITTING
FROM PRCTRUDING INTO VALVE PORT
4 SUPPORT EXTENSION REQUIRED ON ONE PORT
ADAPTER
SKETCH C — PORT ADAPTER,
PART NO. AV16B12684D,
AV18B1206D, AND AV16B1667D

)A ADAFTER

VALVE DIMENSION A
PART NO. (WNCHES)

AVIE8 12940 1.312 $0.005
AVIES1296D 1856 0.005
AV 18670 1312 £0.005

ME4S7 TYPE
FITTING TO MATE
WiTH TEST FLUID
PRESSURE SOURCE
2 PLACES)

r—--—- A - MHOLES FOR
l 1/4 20 BOLTS
E é 4 PLACES.

(2915-300-T2-3-2)

2:5
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putram: ma

Tsbie 2-3. Fabricated Tools and Test Equipment — Continued

e
e
f MEMAE) TvPE
S BITTING TC
;o IAT!'MY« -
kone® POUR 518 T
SOURCE DIAMETER MO ES
; @ PLACES 1312
! N pormacmns §8 OD6 .
WCHES
/ . ; ;
/ it i
/ e \ i i
131 \v*A A
#0.005 | — e P
. WNCHES N - i i P}
= . : NCHES
. 1 ! Lasial
i P ;
. .. . '™
Val - '/ ~ T~ ]
varit k. a
Tt — . . :
' i . :
k/’ \". N A /‘ \\:__
e ' : .
POBS ATAFVER - e o e ——t
— \(/
\ PORT ADAPTES =
~. - WASHEF L
\\. 8 REC DETAI
BOLTS TO MATCH
vk ¥ ﬁ“féﬁ.. VE
U Ut sers arsevger i Som s v bt 4 , VALV
P teice TR AN IITINTR MR LY S00Y (8 REQ)
b3 USEPACKINGE - Bl 37 mi~in INSTALLING ¥IE°
| ADAVTERS N BT w BCET VAaLVE
T3 MS26AET TVRE T TTiNLS. BE F US= DF BE. OV,
SURFALL Ot SIBRELVENTY S.TTinG,
RO FRTYE . T PLT
ERE X1 SRl 3 SRt LI Ut 8L
ALERSTEF
{ SKETCH D - PORT ADASTER,
| PART NO. AV16B1700E
%
(2815300 T2-3-3!
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CHAPTER 3
MAINTENANCE

Section |. PRESHOP ANALYSIS, UNPACKING, AND CLEANING

31. DIAGNOSTIC DISASSEMBLY

3-2. Diagnostic disassembly instructions are provided as 2
guide to examination of an incoming valve for the use of
the overhau! facility in preparing estimates of work and
parts required for performing depot maintenance on the
valve. All quality standards specified in this manual shall be
sdhered to during such work.

3-3. UNPACKING

3-4. Nospecia! unpacking procedures are required.

3s. PHY.SK:AL CHECK

e

3-6. Physically check all tags and forms attached to the
valve 1o determine the reason for removal from service and
other discrepancies. Also. determine what open items of
work or delaved discrepancies. including any TM's, or
MWO's, are not accomphished. The contractor will disassem-
ble the valve in order to perform a complete evaluation of
the components or subassemblies to determine the repair,
modification. and replacemenis required 1o overhaul the
valve as specified in thus DMWR.

NOTE

A walve removed from stock for modification(s)
only shall be disssembled by the contractor
only 10 the extent required to sccomplish the
modification(s).

37. EVALUATION OF REPAIR, MODIFICATION, OR
REPLACEMENT REQUIREMENT

38. Test the valve as instructed in paragraph 3-56. 1f mal-
functions are observed, refer to table 3. If faults ate found
in the actuator, remove from the valve (paragrapb 3-18 or
3-19, and tent per ph 347. Refer to table 3-3 for
actuator fault dsolation data. If faults are found in the
motor, remove from the actuator (paragraph 3-20), and test
per panagraph 346. Refer to uble 3-2 for motor fault isols-
tion data.

3.9. TEMPORARY PRESERVATION. Apply a Eght film
of preservative fluid (item 2, table 2-2) to any bare metal
surfaces exposed during preliminary disassembly. Place dis-
assembled parts in a plastic bag (item 3, table 2-2) or other
protective enclosure to prevent corrosion of unfiniched
surfaces.

Section |l. DISASSEMBLY OF END ITEM

3-10. GENERAL

3.11. The selector valve consists of three major subagsem-
blies' (1) the gate vaive, (2) the actuator assembly, and (3)
the motor assemb!y . The evaluauon of repair, modification,
and replacemen: requirements (paragraph 3-8) included
tesung the complete valve assembly. After the actuator as-
sembly is removed from the gate valve, test in accordance
with paragaph 3-47. Afte: the motor assembly is removed
from the actuator assembly, test in accordance with para-
graph 346.

3-12. DISASSEMBLY OF END ITEM INTO MAJOR SUB-
ASSEMBLIES

3.13. Remove actua:o: assembly from gate valve as instruc-
ted 1n paragraph. 3-18 or 3-19. Remove motor assembly from

actustor assembly as instructed in paragraph 3-19. Remove
any dint and other foreign matter from the removed sub-
assemblies by wiping with a clean cloth. Moisten cloth with
cleaning solvent (item 4, wable 2-2) to remove stubborn
materials. Do not immerse assemblies in solvent.

3-14. INSPECTION OF DISASSEMBLED END ITEM
3-15. Visually inspect disassembled components of end item

for obvious damage. Inspect visible components pes instruc-
tions in table 3-1.

31
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Takic 3.1, Oveshaul Inspection Procedures
T— - - o --~r——~ - —
. I o]
R : } i
. LB . ME}Hoo | METHOD ! A | ]
NOMENCLATURE; FiG. | THARACTER- | MALOR OF MINOR OF Q INSPECTION
OF ITEM NO. 18TICS DEFECT | INSPECTION |DEFECT{INSPECTION | L REQUISITE J
Retaner (1, fig Weas through | Bare meta. 1 Visual Anodx coaurig ROt wom 1
313012, modi: “saung. | visible. ! through to bare metal
ST Damag: 1o Rougt o | Drmmenvicial Smooth 10 32 mizroinch, w0 -
packing and damag. corosion visible ) o
fing groove:. oV
ge te Rough o7 | Dymexsiona! Smooth tc 15 microiad.
foce tha® damaged.
sowarés da.if
of valve.
Seal 2 Shet Weay throu: | Bare metst | Visasd Nickel plating 80t worn Shamigh )
. fxx- '.l-&, plating. visible. 0 base metal
S.fg 3 Distortinn Out of Dwnensic - Maximum out-ofround G005
round. : imch on diameten.
Beg’ Ning id, fig Wear 21 Excess wers | Demensing , Not worn below 0.115 imd
3], -3¢ fig damagc or damag:. H thick. Seal must be free of 2
2 { ! ; defocts and irvegularities.
Belle-iic Spnng ; Wear thnwgh | Bare e Vs Anodx costing not wor»
6. 6 1,33 modic coadbng. | nipkie. { : through 1o bare metal
8 6y 32) | ]
Erc e '8 ! Wea uupr [ Buemews  is’ Anodic cosung not worT.
ﬁé N 3. : mody coatng | madie through 1o bare metal.
g - : H .
Neeiis Beans, ! Damaze: Loose o: ! Visua! - Roller shall be free or shafl and
Assy (11 £ ' sssemt;. damaged | abie to rotate without suckmp
31,33 335, | ! or catctung Rives shall be ught
fg 37 ' t nam.
Weg: thicug™ | Pare metal § Vuca H Anodic costung or. arm ¢hall net
ancdic roanng | visidle. i be worn through 1o bare mela
Worr rolier Wom or D ~cione, i OD smooth 10 32 micromch:
dameged : " motwerm below 0.3725 ok
TR 14 Surfs:e Excess wzas' Dimenuce.. ! Sealing surface gnooth 10 ¢
»roa % 10 darag: marks ‘ . i miroinck
Disore. Bertor Drrenwsnd | ¢ Sealing faces parallel withe s
damagec | {  0.002 inch peranck —
Wear thiosgt  [Baremetn | vena : Anodi: costing po” worT
anodic ceating. (visibie ! i i i throug). t¢ bare mele
! Tazeas damage.i Crosses e f ! ¢ Cican an2 undsmaged
thicad: I i ! i
%o st Exce:: Dimensav o ! : 1D for output shals of szmastor
bore, wea H not worr. over 0.4360 inck.
| smooth t¢ 32 micrownch
Crschs Crckad o | Flusres.s s Pes MIL-1686¢ No defecn:
¢ : body broke:; penetrs: : permassidic
; ' Otyr Clogeed o | Visua No obstrucuons or foreig”
; bot: ra TO1709¢7 Mter ir. Passages. no:
! H for therra ! corrodes
3 ‘ gelie’ vair . i i
b . . | Threas Crosses E Vit Clear. 81.2 undamages
i damrap: tresd: i
Inpas Goa ;o Danage: n't : RN : Mot chippe o broker.
¢ i et foke - ! ;
HE A LR Exzce ! Donengona 0.7226 10 (7254 inch (measure
i Ve | gearine wes: ! , i over 0.02" inch duamerer wires).
H L3 H i i
! : | i
i & Wea o Exce | Bunenpony 0.2743 10 ©.2760 inch (sneasure
PR lewen bove s, ' : over 0.630 inch daameter wmres)
g bojaeet t .
i i .
i
1
i : i :
H 1

2
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REF
LTR
OR
NOMENCLATUREIFIG.| CHARACTER-
OF ITEM NO. ISTICS
14ler Gear Damaged 1eeth.
4, fig. 3-4)
o Wear to spur
;2 gear teeth.
IFJ Weas t0
i§. | pmion geas
34 | toeth.
Screws (6, Thread
fig 34) damage.
Electrical Thread
Connector (8, damage.
fis- 34) Sealing sur-
face damage.
L ]
Pin damage.
Screws (12, Thread
fig 34) damage
Connector Wear through
Adaptor (13, anodi: coaung.
fig. 34
Thsead
damage
Damage tc
sealing
surfaces.
Screws (18, Thread
fig 34, damage
Switch Plate Broker wires,
Assembly (1€, crackec or
.34 bumed
wnsulauor..
Loose switches.
Fsg Defectrve
3 swaches
Limit Switch Wear through
Plate Assembly anodic costng.
(16, fig. 34) ’
Screws (17, Threal
fig. 3-4) darmage.

METHOD

MAJOR

DEFECT
Chipped or | Visual
broken.
Excess wear.] Dimensional
Excess wear Dimensional
Crossed Visual
threads.
Cromed Visual
threads.
Excessive Visual
scratches
and nicks.
Loose or Visual
broker.
Crossed Visual
threads.
Bare me1al | Visua)
wvigibie.
Crossed Visual
threads.
Nicked or | Visual
scntched.
Crossed Visuad)
threads.
Broken or | Visual
damaged.
Loose o7 Visual
muang.
Inopenative | Electrical .
o1 defecuve. .
Terminals | Veud
damaged.
Bare meta! | Visual
visible.
Crossed Visua)
threads

MINOR

OF
INSPECTION | DEFECT

“METHOD

OF
INSPECTION

A
8 INSPECTION

REQUISITE
Teeth clesn and undamaged.

ovez 0.030 inch
F wires; thall be 0.2743
t0 0.2760 inch.

Surface that mates with conpec-
tor adsptor (12, fig 34) or
actustor bousing (23) must be
free of scratches, aicks, stamp-

no evidence of electrical o2
heat damage.

an and undamaged.

odic costing shall not be
nol‘:e womn through to bare

14) fiat within 0.001§
1-tnch.

can and undamaged.

ed and orange lead wires to
tacts of limit switches sacure

amage; not less than 4.75 inches
ong each.

#mit switches sscure to limit

wch plate with tubular fivets.
ock pes fig 3-7.

and free of corrosion; not
0ose 07 broken.

odic costing not worn through
obmmct:u

an and undamaged.

33
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Table 3-1. Overhaui Inspection Procedures ~ Continued

— -
RIF !
1T
Ox A
NOMENCLATURELFIG MAIJOR Q INSPECTIO
_OF ITEM NO. ( DEFECT | L REQUISITE
Jdler Sha!: Fi ! Loosencss. nat {loose Shall be securely swaged .
(22. 6y -4} 35 wnalies por- | housing acgustor ho\m'n’g (23%5 34
pendicyiariy bent. 90" 10 housing (fig 3-9;
3 Worn o0 Excess wear OD not wosn below 0.0525 ix
;'6‘ dsnaged o1 xozed. mmooth to 32 microinch.
Actuaio: Houting %eas through | Bare metal Apodic costng not wom through
€23, 3. 54) #odic costing | visible. % bare metal.
Theead Cromed Cisan snd undamaged .
Samage threads.
Sealing = Scored or Al mrfaces ip contact with soft
face daviape.  {darnaged ssals and packings smooth tc 32
micvainch.
Cracks s Cracked or Per MILA-6866; mo defoct-
housry broker pemminsidic.
Swauch i rves Loss of Weak Shall campress 1o 6.338 et
Spnnag ‘34 Mg strengt long under s Josd of 0.75 ¢
34 i ) 1.00 pound
Switch A P 1 i S-ocer o E.ces i No nck:. scratches, of wens
25, £z >4} Pw e weas ! | marks deeper than 30 micromch.
i i
Switer & X S FUNTINS ! Uswitch sztuator and swick lever
a“"."‘b e ; ; securely heid together with rver
8 > : ibx saee | Ean not broker.
! el Spring Joad of ears shal be 12
i i ounces minimum wher. defiecied
i from spproxamately 94° free
j posiuon 1o 90° posiucr
H Eicher No! eracked o7 broke ™
;
Sea Pia:- 7 CUiemaprt wa , Rubber F.obbe: seal shal protude
fi 4. ¢ ' troker., 0.065 10 0.08¢ meh fror
} . i metal piste; and ghal be free .
; i H nicks. scratches, snd othe:
H : i defects
) ! '
Cente: t : Pl s , Nixed o OD srootr 10 10 micromst,
(Qt fig '~ h Ol Dhers strught wathae, 0.001 meh ove:
' LT entire length. No shary edges or
: bum
B_cxr.f;- - . R Soned oo No sucks. burns. or shary
(35. 8y - | . vroses. comers, not broker..
! !
Prane: RO ¢ it ; Measure over 0.027 inck diem-
(530 i 1 [ LV . ! eter wazes. shall be 0.6252 ¢
‘- § 0.6277 inch.
Voo NS : : ID for bearing pins (29. fig 34)
it ag ~ta: { o worn over O 190 anet
! :
Irg. B ; Measire over 0.030 inch duam-
Al i eter wires. shall be 0.2743 ¢
’ﬁ‘ 0.2760 mch
' ] Netwom beies 0.1847 e
i
{Oup. H Not worr: bejow C.1847 il
§ Asse .
SRR
1
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Table 3-1. Overhaul Inspection Procedures — Continued

USAAVSCOM-DMWRS5-2915-300

REF
LTR
OR METHOD METHOD
NOMENCLATURE|FIG. | CHARACTER-| MAJOR OF MINOR OF INSPECTION
OF ITEM NO. ISTICS DEFECT { INSPECTION | DEFECT| INSPECTION REQUISITE
IF. ?’na to groove | Deep mark- { Dynensiona) No nicks, tmd\el.sgf wear N
1ig. | for cluteh nng |ings. marks desper than 32 microimc
36 | (34, fig 3-5).
Cracked or Cracks or | Magnetic Per MIL16868; no defocts
broken Sreaks. particle. petmisaidle.
M | Wear to ID for |Excess Dimessional Not womn over 0.3130 imch;
;z, output shaft  [wear. smoot: 0 32 micraiach.
(40, fig. 3-4).
Quutch Rin, Nicks or burn. | Any defects.| Visual No nicks or burrs thst might
(34, fig. 3-4') t-ut sotation in
groove of cutput
asssmbly (33, fig 34).
Stop Ring (35, Cracked or Visidble Visual Cisan sad undamaged.
fig. 34) broken. damage.
Cracked or Cracks or | Magnetic Pez MIL146068; 30 defocts
broken. breaks. pennissidic.
Override Arm or Cracked or Visible Visual Clsan and undamaged.
Indicator Arm, broken. damage. .
(38, fig. 34, Weas througr  |Bare metal |Visual Anodic costing pot worn through
anodic coating. | visible. 10 bare metal.
Output Shafi N OD for gear Excess Dmmensional Not worn below 0.497S5 inch;
(40, fig. 34 Fig. | housing wear. snooth 10 63 microinch.
36 | assembly (44,
fig. 34).
Cracked or Cracks or | Magnetic Per MIL16068; no defects
broken. breaks. Parucle permissidble.
Gear Housing P Wear to ID for |Excess Dimensional Not worn over 0.500S inch;
Assembly (44, Fig |output shaft wear. smooth 10 32 microinch.
34) 36 | (40. fig 3-4).
Wear througr {Bare metal |Visible Iridite costing shall not be worn
indite cosung {wisible. through to bare metal.
R Wear 1o spur Exces: Dimensional Measure over 0.022S inch diaen-
Fig | geas teeth. wear. eter pins; shall be 1.3952 10
3-¢ 1.4019 inch.
Looseness of Any loose- |Visual shall be sscurely
assembly . ness. h.nalf:dvm geas housing. and
retained with two locsting pins.
Brush Port Cap: Darmage Cracked. Visual Free of any vigible cracks.
(2, fig. 3-5)
Screws (4, fig 3-8 Thread damage.|Crossed Visual Qlean and undamaged.
threads.
Cap Assem®ly Thread damage.|Crossed Visual Ciean and undamaged.
(S, fig 3-5) threads.
Wearthroug® |Bare metal |Vausua Not worn through to bare metal
indite coating. fwsible.
Bustung wear. |Excess Damensional Bushing ID for (20, fig.
wear. / 3-5) not wormn over 0.3003 inch.
Ieuevu.le Spnn;s Loss of Weak. Dimensional Free height spproximstely 0.023
(8, fig 3% strength. fnch. Mez:pm»oon
inch with ioad of 7 pounds mini-
mum, and 1] MAXIDUm.
Hexagor. Nu: Thread damage. | Crossed Visua) Clean and undamaged.
()0, fig 3-8, threads.
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Tabie 3-1. Oveshaul lnspection Procedures - Continued

REF | T s ‘
g -
. ) ~ METHOLU METHOL A
NOMENCLA (UZEIFIG. | CHARACTER.) MAJOR OF MINOX OF Q INSPECTIO>
OF ITEM NO. 1STICS | DEFECT | INSPECTION [DEFECT|INSPECTION | L REQUISITE
Field & Brosr ' Loosc saider  JLoose or Visua' Solder connections between
Holder Piste 4 - connecans broker. piate and field, between brus-
{(comporients i ome damaged terminals end field, and 10 -
through 1€, fix : e Srush temminals clean, secure.
35 i and withou: evidence of bes: -
i damage. .
Field Amemt. | 1Oper". | Disconun- | Edectrical Resistance across red nd biack |
(12. fig 3-$; { iy, leeds, and across and
I ’ black leads shall be 1.78 okt
i $10% pes cail
i Diles Test Blactricsi Apply 1000 voits (mn3) st 60 Hz
breakc e, reakdown betwesn feid coll leads and
metal core for | sscond; there
: r‘ﬂ be 2o flashover or beesk -
Scrcwi il By Thriaz ‘amage.| Crome: Visso! Clear a8 andammged.
3 : threads
Br.ck Spnng: ‘ Lot ot Wesk Dimenscna Shall compress 10 0.144 inch:
(17 8 3-8 : sueng long unde: ¢ joad of §$ grwrs
25%.
Brus!: Termina o Exces: Dunersions: Brush lengt: not dess than 0.122
Assemblies (1R werr inch (mingnum length micmed
ﬁ& 1.5 by drilled hole). Maxgmum
! bength. 0.250 inch.
Brish Holdes Loose = E Dmnenssens Centerline of brugh guides woall
Fiste Asserrtl. ben. ! Line up 180° 21/2°. Ends of
(13 fig 3-5; i brusk guides shall cleas ID o°
: plate dy 0.00¢ mch mingour
Bes:ing: (20,0, Log: o .oty Sockin; S Fae! Shali rotate freely without
b5 . oons reaom.for binding sticking o7 bwnding
l.q.'.s_fu:e X T D=+ Crached v- i Visea Not ercked or chpped.
T30, B aef, ‘ nmiel cshipped
; | Ope »uding. [Oper Biec-=." Bu-to-bas renstance meamred
[ ; cirew! : i st commutator shall be 0.48 o
: H i ) 210% for lowest registance - .
: i i i a1z, and 0.57 ohms 2 10% for -
i i ! est resistance pair.
. ! Tes Eiectnca’ Apply 600 volts (sms) st 60 M2
| : swe, breakénre - for 1 minute, or 1000 volis (pms)
; : { ! 8160 Rz for 1 second, from
i i i t ; sny one bar of commutator to
: : ; : i thaft; no breakdosn or flashover
; ! permissible
: Coweritesr  |Excest Drmersiona Smooth 1o 20 microinsh.
¢ i & roug T . ’
; : ¢ Exzer Dunespora i Not worr, below 0.509 men
: wea | (indicated by weas groove m end
: ; of armature assembly).
[ Bear -, 2. Diensions: f Insuiat:on between commutator
[ e P Qg H ! bars not Gur or sbove commu-
T : tatcr ban
{ ) ; Concentn: withir 0,001 mx*
i : total-indiceiorseading
St L4y | Thre: - Crosse? Vo ; CQlear and undamaged. N
3 : jdarag tresds ; ;
Bughing 12t fig ' ‘Warr .. Excess wesr Lygrennions ; 1D no: womn over 0.5003 nicr (do
35 ware? or KOmnG ‘ not remove from housing
Housing (2€. 0; ; VSemlitr st Exces: Drreucer | No corronon, ricks, of scTaiches
35 H ! coros:- ¢! - in ares In conact with packinp
| : nicks : ; Geep:: than 32 microinch.
! Wex through  |Bare motsl | Voo Not worr. through to bare
‘ indite cosang jvizdie mets.
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‘ Section 1l. MAINTENANCE, OVERHAUL, AND REPAIR

3-16. DISASSEMBLY

3-17. In general, the extent of disassembly of the gate valve,
actuator assembly, snd/or motor assembly shall be based
on the results of preshop analysis. Perform thorough visual
and mechanical inspections during disassembly. Disassembly
shall not be Limited 10 the removal and separation of mechan-
fcal items such as housings, gears, and shafts. Normally, do
not separate bonded, press-fit, soldered, welded, or riveted
parts unless such removal is necessary to clean, inspect, or
test a part.

3-18. DISASSEMBLY OF VALVE, PART NO. AVI6B-
1294D, AV16B1296D, AND AV16B1700B. Disassemble as
follows (see figure 3-1 or 3-3): .

s. Remove any protective closures from ports of valve
body (22).

b. Remove port retainess (1) from ports of valve body
22). *

¢. Remove two preformed packings (2) from each port
retainer (1). Dascard packings.

d. Remove one sea) ring shell (3), seal ring (4), flat
washer (), and belleville spring (6) from each port retainer
(1). Discard seal ring.

¢. Remove lockwire, and pull two retaining pins (7) from
valve body (22).

f. Remove end cap (8) from valve body (22). Remove
packing (9) from end cap. Discard packing.

s- Using long-nose pliers. or s piece of 0.020 inch thick,
1/4-inch wide, by 6-inch long metal strip (with one end bent
up approximately 1/4 inch 1o 90 degrees), remove chip (10)
from needle bearing assembly (11). .

h. Remove needle bearing assembly (11) from shaft of
sctuator assembly (14), and remove needle bearing assembly
and slide (12) from valve body (22).

i. Remove lockwire and four screws (13), and remove
actuator assembdly (14) from valve body (22). Remove pack-

ing (15) from output shaft of actustor assembly. Discard

packing. Disassemble actustor assembly as instructed in
paragraph 3-20.

j. Remove two (three used on Part No. AV16B1700B)
retaining rings (16) in line therma! relief valve assemblies
(17) (and body therma! relief valve assembly (19) on Parnt
No. AVI16B1700B;) from wvalve body (22). Remove two
packings (18) from each thermal relief valve. Discard pack-
ings, thermal rebe! valve assemblies, and retaining rings.

k. On Part No. AV16B1294D and AV16B1296D, re-
move body therma! relief valve assembly (19, figure 3-1 or
3.3) from valve body (22) with a screwdriver. Remove two
packings (18) from body thermal relief valve assembly . Dis-
card packings and thermal relief valve amembly.

1. Unfold tab on end of identification piste (20), pull
tab through slot in opposite end of identification plate, and
remove identificstion plate from actuator sssembly (14).

(gilmunblybtebal(zl)ﬁommw

n. On Valwe, Part No. AV16B1700B, remove soy dam-
aged or loose inserts (23, figure 3-3).

3.19. DISASSEMBLY OF VALVE, PART NO. AV16B-
1667B. Disassemble as follows (see figure 3-2):

2. Remove any protective closures from ports of walve
body (25).

b. Remove‘pon retainers (1 and 2) from poru of walve
body (25).

¢. Remove preformed packings (3 and 4) from each port
retainer (1 and 2). Discard packings.

d. Remove one seal ring shell (5), seal ring (6), flat
washer (7), and belleville spring (8) from each port retainer
(1 and 2). Discard uallirin;.

¢. Remove lockwire, and pull two retaining pins (9)
from valve body (25).

f. Remove end cap (10) from valve body (25). Remove
packing (11) from end cap. Dascard packing.

g. Using long-nose pliers, or a piece of 0.020 inch thick,
1/4 inch wide, by 6-inch long metal strip (with one end
bent up approximately 1/4 inch to 90 degees), remove
clip (12) from needle bearing assembly 13).

h. Remove needle bearing assembly (13) from shaft of
actuator assembly (16), and remove needle bearing assembly
and slide (14) from valve body (25).

i. Remove lockwire and four screws (15), and remove
sctustor amembly (16) from walve body (25). Remove
packing (17) from output shaft of actuator assembly. Dis-
card packing. Disassemble actuator asmsembly as instructed

in paragnaph 3-20.

j. Remove two retsining rings (18) and line thermal
pelief valve assemblies (19) from valve body (25). Remove
two packings (20) from each line thermal relief valve. Dis-
card packings, line thermal relief valves, and retaining rings.
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Figure 3-3.

Gaie Shutoff Valve Assembly, Part Nc. AV 16812940 and AV 16812960




KEY to figure 3.1:

Retainer
Preformed packing
Seal ring shell

Seal ring

Flat washer
Belleville spring
Retaining pin

End cap
Preformed packing
Clip

Needle bearing assembly

COVENONE WL

s

‘17, Line thermal relief valve assembly

12. Slide .

13. Screw

14.  Actuator assembly (see figure 34 for breakdown)
15. Preformed packing

16. Reuaining ring

18. Preformed packing

19. Body thermal relief valve assembly
20. ldentification plate

21. Assembly date decal

22. Valve body

k. Using a screwdriver, remove body thermal relief vaive
amembly (21, figure 3-2) from valve body (25). Remove two
packings (22) from body thermal relief valve assembly. Dis-
card packings and body thermal relief valve assembly.

1. Unfold tab on end of identification plate (23), pull
tab through slot in opposite end of identification plate, and
remove 1dentification plate from actuator assembly (16).

m. Remove assembly date decal (24) from valve body
(25).

3.20. DISASSEMBLY OF ACTUATOR ASSEMBLY. Dis-
assemble the actuator assembly as follows (see figure 34):

~~ a. Remove four screws (1), and lift actuator housing as-

sembly (components 2 through 23, inwact) off gear housing
assembly (44).

b. Remove input gear (2) and spacer (3) from actuator
housing (23) or center pin (28).

¢. Remove idle: gear (4) and oilite bushing (5) from
idler shaft (22). Drscard oilste bushing.

d. Remove four screws (6) and lockwire clip (7) from
sctuator housing (23). Pull elecincal connector (8) suffi-
ciently away from actuator housing (23) or connector
adapior (13) to cut away insulation tubing (9) from electri-
cal Jeadwire, and unsolder electrical leadwires from electri-
cal connector. Tag or mark electncal lead wires 1o identify
from which pins removed. Discard insulation tubing.

e. On Part No. 106788A101 or 106788B100, remove

packing (10) from actuator housing (23). Discard packing. _

f. OnPart No.102842MB, remove connector gasket (11)
from connector adapter (13). Discard gasket,

g. On Part No. 102842MB, remove four screws (12) and
connector adaptor (13) from actuator housing (23). Re-
move adaptor gaske: (14) from actuator housing (23). Dus-
card gasket.

b. Remove two screws (13, figure 34) and partially with-
dnaw switch plate assembly (16) from sctuator housing (23)-

NOTE

Tag or mark electrical lead wires to identify
from which terminals they were removed.

i. Unsolder red and orange electrical lead wires from
motor assembly (19) to the switch plate assembly (16). Re-
move switch plate assembly completely from actuator hous-
ing (23).

NOTE

Do not disassemblie switch plate assembly (16);
if either limit switch of switch plate assembly
is damaged, replace switch plate assembly as a
complete assembly.

j. Remove insulation tubing (21) from moto: assembly
(19) lead wires. Discard insulation tubing.

k. Remove two screws (17) and one clip (18) from in-
side actuator housing (23). Remove motor assembly (19)
from top of sctuator housing. Remove packing (20) from
actuator housing. Discard packing. Refer 1o paragraph 3-21
for disassembly instructions for the motor assembly.

1. If idler shaft (22) is to be removed, remove and re-
place as instructed in paragraph 3-32.

m. Remove switch lever spring (24) from switch arm: pin
(25).

n. Pull switch arm pin (25) out of plate seal (27) and
gear housing assembly (44).

o. Turn switch arm assembly (26) 90 degrees, and re-
move from plate seal (27) and gear housing assembly (44).

p. If switch actuator or switch Jever is defective, replace
switch arm assembly (26).
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KEY to figure 3-2:
1. Retainer 14, Slide
2. Retiner 15. Screw
3. Preformed packing 16. Actuator assembly (see figure 34 for breakdown)
4. Preformed packing 17. Preformed packing
5. Seal ring shell 18. Retaining ring
6. Sealring 19. Line thermal relief valve assembly
7. Flat washer 20. Preformed packing
8. Belleville spring 21. ‘Body thermal relief valve assembly
9. Retaining pin 22. Preformed packing
10. Endcap 23. [ldentification plate
11. Preformed packing 24. Assembly date decal
12. Clp 25. Valwe body
13. Needle bearing assembly

q- Remove plate sea! (27, figure 34) from gear housing
sssembly (44). Driscard plate seal.

1. Remove center pin (28) from gear train in gear hous-
ing assembly (44). -

s. Remove three bearing pins (29), planet gears (30), and
input planetary gear assembly (31) from ring gear in gear
housing assembly (44), remove planet gears from posts on
input planetary gear assembly. Discard beanng pins.

1. Remove three bearing pins (29), planet gears (32) and
outpat planetwry gear assembly (33) from ring gear in gear
housing assembly (44). remove planer gears from posts on
output planetary gear assembly. Remove clutch ring (34)
from groove in output planetary gear assembly. Discard
bearing pins and clutch ring.

u. Remove override stop ring (35) from gear housing
assembly (44).

v. On Part No. 102842MB and 106788A101, remove
pin lock (36) from output shaft (40).

w. Remove pir (37) from position indicator or override
arm (38) and output shaft (40). and remove arm and flat
washers (39) from output shaf1.

x. Remove output shaft (40) from gear housing assem-
bly (44). Remove packing (4]) from output shaft. Dascard
packing.

y. On Part No. 106786A10! and 102843MB, remove
override actuating shaft (42) from output shaft (40). Re-
move packing (43) from override actuating shaft. Discard

packing

3.21. DISASSEMBLY OF MOTOR ASSEMBLY. Disassem-
ble the motor assembly as follows (see figure 3-5):

a. Remove retaining ring (1). brush port eap (2), and
packing (3) from eath brush port of motor housing (26).
Drscard packings

Coumon]

Damage to motor housing and cap assembly
may result if impact driver and motor housing
support are not used during removal of screws
securing cap assembly to motor housing.

b. Insert motor asembly into motor housing support
(table 2-3); then, using impact driver (table 2-1), remove
two screws (4, figure 3-5) and cap assembly (5) from motor
housing (26). Remove packing (6) from cap assembly. Dis-
card packing.

¢. Remove spacer washers (7), two belleville springs (8),
and spacer washer (9) from shafi of armature assembly (22).

CAUTION

Slightly tilt field and brush holder plate assem-
bly (componenis 12 through 19, intact) when
removing. Do not allow screws (14) to scratch
sealing surface for packing (6) on inside diam-
eter of motor housing (26).

d. Remove two hexagon nuts (10) from studs (24) in
motor housing (26). Pull field and brush holder plate as-
sembly (components 12 through 19, intact) out of motor
housing (26).

/e. Remove two spacers (11) from berween brush holder
plate assembly (13) and field assembly (12).

{. If field assembly (12) is damaged, unsolder electrical
Jead wires between field assembly and brush bolder plate
assembly (13). Remove field assembly from brush halder

plate assembdly.

g. Unsolder Jead wires from two brush terminal assern-
blies (18) to brush holde: plate assembly (13).
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h. Remove two each screws (14, figure 3-5), lock wasghers
(15), brackets (16). brush springs (17), and brush terminal
assemblies from brush guides. Discard brush terminal
assemblies.

i. If brush guides or plate of brush holder piate assem-
bly (13) are damaged, do not disassemble; replace complete
brush holder plate assembly (13).

j. If jumper assembly (19) (used only on Motor Assem-
bly, Part No. 106785C100) is damaged, unsolder from brush
holder plate assembly (13). Discard jumper assembly.

k. Remove armature assembly (22) from motor housing
(26).

1. Remove two bearings (20), stem washer (21), and
spacer washers (23) from armature assembly (22). If bear-
ings are tight on shaft of armature assembly, use a hand
operated arbor press to remove bearings. Discard bearings.

m. If threads of either stud (24) are damaged, or the stud
is bent, remove from motor housing (26). Discard removed
stud:

n. De not remove bushing (25) from motor housing
(26); if damaged, replace complete motor housing assembly
(components 24, 25, 26, intact).

3-22. CLEANING

WARNING

Cleaning solvent is toxic and flammable. To
minimize danger to health, use cleaning solvent
in a well-ventilated area. avoid excessive skin
conuact of solvent, and do not inhale or breath
solven: fumes. To prevent fires. keep solvent
and solvent fumes away from flames.

3.23. Clean disassembled parts as follows:

a. Clean metallic parts in cleaning solvent (item 4, table
2-2). Use a soft bristle brush 1o remove caked sediment and
othe: foreign matier from caviues, gear teeth, and small

passapes.

b. Clean electrical components by wiping with a cloth
moistened in solvent.

c. Dry parts with clean, lint-free cloth, or i.m compresse'd
air (25 psig maxymum nozzie pressure), if available.

CAUTION

Dc not immerse electrical parts i solvent;
insulatior. may soak up solvent, and retain for
long periods.

VDA ¥ SASTI ATV NS S0 V& W

d. If parts are not 1o be inspected immediately, place in
clean piastic bags (item 3, tabie 2-2) 10 protect from con-
tamination. : :

3-24. INPROCESS INSPECTION
NOTE

The contractor’s inspection system shall be in
sccordance with the requirements of Military
Specification MIL-1-45208.

3-25. Inspect disassembied parts in accordance with instruc-
tions in table 3-1.

3.27. Those parts listed in table 3-1 that require inspection
for penetration or wear through the anodic or fridite cost-
ings, or through the micke] plating are processed as follows:

8. Anodic Costing: Military Specificstion MIL-A-8625,
Type Il (indicator or Override Arm, 38, fig. 34, color: red).

b. lridite Coating: Military Specification MILC-5541,
Gnade B, Class 3.

¢. Nicke! Plating: Federal Specification QQ-N-290, Class
1, Type VII.

3-28. REPAIR

3-29. Repair damage to anodic coatings and iridite costings
per specifications given in paragraph 3-27. Replace all parts
that are damaged or worn beyond repair. Replace all pack-
ings and the following parts during each overhaul:

8. On valve assembly (figures 3-1, 3-2, 3-3):

Seal Rings (4, figure 3-1 and 3-3; 6, figure 3-2).
Retaining Rings (16, figure 3-1 and 3-3, 18, figure 3-2).
Therma) Relief Valve Assemblies (17, 19, figure 3-1
and 3-3; 19, 21, figure 3-2).

b. On actuator assembly (figure 34):

QOilite Bushing (5)

Insulation Tubing (9, 21)

Plate Seal (27)

Bearing Pins (29)

Clutch Ring (34) (select during assembly)
¢. On motor assembly (figure 3-5):

Brush Terminal Assemblies (18).
3.30. REPLACEMENT OF LIMIT SWITCHES. (See figure

34). If either or both limit switches require replacing; re-
place complete switch plate assembly (16).
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KEY to figure 34:
1. Screw 16. Switch plste assembly " 31. Input planetary assembly
2. Ilnput gear 17. Screw 32. Planet gear
3. Input gear spacer 18. Clip 33. Output planetary assembly
4. lder gear 19. Motor assembly (Ref fig. 3-5) 34. Qutch ning
S. Oilite bushing 20. Preformed packing 35. Override stop ring
6. Screw 2]. Insulstion tubing 36. Pinjodk
7. Lockwire clip 22. ldier shaft 37. Pn
8. [Electrical connector 23. Actuator housing 38. Position indicator or override arm
9. Insulation tubing 24. Switch lever spring 39. Flat washer
10. Preformed packing 28, Switch arm pin ’ 40. Output shaft
11. Connector gasket 26. Switch arm asssmbly 4]1. Preformed packing
12. Screw 27. Pate saal 42. Owerride actuating shaft
13. Connector adaptor 28. Center pin 43. Peformed packing
14. Adaptor gasket 29. Bearing pin 44. Geas housing assembly
15. Screw 30. Puanet gear

3.31. REPAIR OF SWITCH ARM ASSEMBLY. (See figure
34.) If any part of the switch arm assembly (26) is found
10 be defective, replace complete switch arm assembly.

3.32. REPLACEMENT OF IDLER SHAFT. (See figure 34.)
If idier ;shaft (22) is to be replaced, proceed as follows:

2. Carefully drill out swaged head of shaft with No. 40
drill. Do not drill compietely through shaft; drill only
enough to remove swaged head of shaft. Do not remove any
materia from actuator housing (23).

b. Remove swaged head. then, carefully tap out shaft,
with back of housing assembly supporied, using a suitable
punch.

¢. Ins1al! new idler shaft in actuator housing. and check
that idler shaft1590° 21 '2° 10 actuator housing as shown in
figure 3-B. If idler shaf1 is not vertical as specified, replace-
ment shaft may be defective, or hole in actuator housing
is distoried. Replace defective part before proceeding.

d. Hold idler shaft so that shoulder of idler ghaft bears
uniform!y on actuator housing. Swage head of idler shaft
flusk with casting of actuator housing. Shaf: ghall be verti-
cal, 90% 21,2, 10 casting as shown in figure 3-8.

e. Perform fluorescent penetrant inspectior, in accord:
ance with Mihitary Specification MIL-1-6866, on area adja-
cent 1o new idler shafi. 10 make sure idler shaft replacement
has not cracked actuator housing.

3.33. ARMATURE REPAIRS. (See figure 3.5.) If the com- ~

mutstor of the armature assernbly (22) 15 scratched deeper
than 20 microinch, repair as follows:

8. Resurface as necessary to remove the scratches. Do
not turn down to a diameter smaller than 0.509 inch. This
minimum diametes is indicated by a wear groove in the end
of the commutator section of the armature assembly. Do
not turn down below thus wear groove.

5. Clean glots betwsen commutator bars. SIot widths
shall be 0.020 10 0.021 inch wide. Siot depth shall be 0.027
inch t0 0.031 inch deep.

¢. Touch up vamish with insulating varnish (item 6,
table 2:2).

3.34. FIELD ASSEMBLY REPAIR. (See figure 3-5.) If
field assembly (12) is to be repaired or replaced, proceed as
follows:

a. Use insulating warnish (item 6, table 2-2) to touch op
varnithed surfaces of the field assembiy. Do not spply
varnish to diameter of 0.250-inch around assembly holes of
field assemnbly. These surfaces are electrical bonding surfaces.

b. If the field assembly is being replaced, sttach the
electrical leads from the field assembly to the same points
on brush holder plate assembly (13) as from which removed.
(See figure 3-9.) Use solder (item §, tabie 2-2) for connec-
tions from field assembly.

3.35. BRUSH GUIDE REPLACEMENT. (See figure 36.) If
brush guides (20) are darmaged, replace compiete brush hold-
er plate assembly (13).

3-36. PRESERVATION

3-37. The following interim corrosion-resistant trestment
and environmental protection instructions shall be accom-

plished during processing and repair:

a. Apply preservative fluid (item 2, table 2.2) to those
parts with exposed bare metal surfaces. Wipe on only a thin
film of preservative fluid. Wipe off any excess that is suffi-
cient to form drops or run off the surfaces to which appbed.

b. Piace parts with exposed bare meta! in plastic bags

(item 3, table 2.2) until ready for processing, repair, or
reassembly.
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i. Reiwning ning 1S. Lock washe:

2. Brew portcey 16. Bracket

3. Preformed pechur; 17. Brush spnng
i 4. Sces 18. Brush terminal assembly
; & Corassembly 19. Jumper assembly (use only or: Moto: Assembs.
: € Prctommed poch:- Part No. 106785C100}
i 7 £302T washe: 20. Bearing
: £, Beliewiiit spnng 21. Stem washer
! G Spooer washer 22.  Armature assembly
YO Hr sgueona 23, Spa-er wagher
| . 3 24. St

17 Fied assemt 28. Bushing
! 1r BLg holde v FXIT IR 26. Maoior housing
i o bures
_ (2915-200.3.5*

—&

5 wmytructe ] o pategraphi 340 throug!
42 Irogese : gmeetrly 1 srcomplshed i reverse o1de
of disasserrt -
2l jockwary i aorordance vl My tary Standard MS33540
Aftes gseemini-,

T&nbeirenniy

oon ths 2rtuatos gssembly. Afier gsser

) 'y
vazep &, noved v these paragaphs instal 340. ASSEMEL~

e Mol assemtly, test peo paragrapt

Figoe 3E Mitac Assambly, Pat A 106785C 100 anc 1026500 100 - Expiodec Vien

bling the actustor, ten per paragraph 347 before mstallyr ;
on the valve. Test the completely assembied selector valse
suembly per paragrapt 3.56.
OF MOTOR ASSE™MBLY.
moto; assembly as follows (see figure 3.5}

a. Apply 3 bgh film of MILG-15719 grease (iter
table 2.2 10 pazkung (6). De not lubricate packings (3}
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SWITCH TERMINALS

i NOMMALLY CLOSED N C

FORMALLY DPEN (N.O ..

3
LYo ~
. 1 COMMON (C)
LMY
_BWiTCH BOTTOM VIEW
OMECK AELSTANCE ACRONS ABOVE Pins
PLUNGEE | OPENCIRCUIT | CLOSED CIRCUIT
STATUL | (OVER | MEGOWM) | (LESS TWAN 1 OHM)
N
oY { '
un!“u’? -9 C~-NL.
OEPRESSED. €G- NC ¢-NO
PR .
L — A (2915-300-371
Fagure 3 5. . .rout Switch inspecvon Dats

boUe rand operaief arucr oress pizis beanings (I0, Of-

2 : e gesembiy (22), with nerm
snaft *ad of armature asserm-
s ugh fit in bushing (25)ans
ngs shell be press G, waith radie! play
< th maximurr.

© Asse oo oarmatere assernEiy (22) and Gep asseradly
{8, 1c moi housing susembly (2425, 26), withou! space:

washes: T3 Push ir o the end of the armature assemb!s
and meen e Lzade ¢ o end of 1rmature assembh el

Y
|
i
1
!

|
|
i
I
]
t
i

RIVETED 7.5 0b ¥ _ALS
SHOULDER OF IDLEX

SHAFY MUST BEALTE !
UNIFORM, * O 6T T.0R 5
HOUS NG

(28153900 53
&5 o e Sret imipertine Dete

i
o
-~

{0 sop amembly lower land (see figure 3-10). Projecting
shaft length shall be 0397 +0.000, =0.015 inch. If shaf:
projection is insufficient, add spacer washers (23, figure
3.5) in housing assembly (24, 25, 26) between upper bea:-
ing (20) and housing assembly. 1f shaft projection ks exs
sive, add spacer washers (7) in cap assembly (5) in posit
ghown in figure 3-10. Spacer washers (7 and 23) are av.
able in thicknesses of 0.003, 0.005, and 0.010 inch

d. On Moto: Assembdly, Part No. 106785C100, soide:
(item 7, table 2-2) lead wire of jumper assembly (19) 1c
bruch holder plate assembly (13) corresponding to negative
(~) mazking on motor housing (26). See figure 3-9.

¢. Install brush termina! assembbies (18) and brush springs
1i7) in brush guide on brush holder plate assembly (13).
Secure with brackets (16), screws (14). and lock washers
(15). Torque screws to 4 to 6 pound-inches. Bend the end
of eazh briust termuna! sssembiy over the head of esch
wiew .

f. Using suggeste¢ motor assembly tool (refer to table
2-3), assemble field assembly (12), brush hoider plste amer:
bly (components 13 through 18), and spacers (11) intc
motor housing assembly (24, 25, 26). observing the foliow -
ing

i Inser motot sssembly 100} through field assembdily
f12).

2 Pul electrical Jead wires through holes in brush
holder plate assembly (12). Connect electrical lead wirer

shown in figure 3-10. Use solder (item 7, table 2-2)10¢
nes: wires 10 brush holder plate assembly (13).
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CLOCKWISE
COIL ENDING
LEADWIRE

FIELD
ASSEMBLY O
(12, FIG. 3-8)

COUNTERCLOCKWISE
COIL STARTING
LEADING

PLATE
ASSEMBLY
(13, FIG. 35 7

BLACK
LEADWIRE '

RED —
LEADWIRE

ORANGE
LEADWIRE

i // LEADWIRE

BRUSH GUIDE  WHITE
LEADWIRE

N\,
\

\\ -CLOCKWISE
‘§ COIL STARTING
LEADWIRE
@) \

COUNTERCLOCKWISE
COIL ENDING
LEADWIRE

ESPOND TO
{=) ON MOTOR MOUSING
38, FIG. 3-5)

- SUMPER ASSEMBLY
19, $I1G. 38
{USED ONLY ON MOTOR
ASSEMBLY, PART NO
|| 108788C100)

ORANGE

SO
-,
ety
o

WHITE
LEADWIRE

(2915-300-3-)

Figure 3-S. Field and Brush Hoider Piate Assernbly Detsils

3. Install spacers (11, figwe 3-5) and terminal lug of
jumper assembly (19) (used only on Motor Assembly, Part
No. 106785C100) on rods of motor assembly tool. Insert
motor assembly tool rods through holes in brush holder
plate assembly (13) for studs (24) in motor housing (26).

4. Pull brush holder plate assembly (components 13
through 18) up against spacers (11) and field assembly (12).
Make sure none of the Jead wires are caught between the

spacers (11), field assembly (12), or brush holder plate as-

sembhies (13).

5. Pull electrica! Jead wires just under the outside
diameter of brush holder plate assembly (13).

6. Position ends of motor assembly too! rods against
the studs (24 )1n motor housing (26) so that negative bracket
(16) (with black wire) is adyacent to the (—) mark near the
port on the side of the motor housing.

7. Sude the assembly group down of{ the rods of the
motor assembly tool and onto studs (24) of motor housing

(26, figure 3-5). Jiggle the assembly as necesmary to work
the assembly group into the motor housing. Make sure that
the electrical lead wires are not obstructing insertion, and
that they are not trapped between field asembly (12),
spacers (11), or brush holder plate assembly (13).

8. Install nuts (10) finger tight. Then, tighten each
nut, alternately, only to a snug fit. Finally, tighter both
auts 1/4 to 1/2 turn only.

g. Wipe packings (3) clean and dry; use no Jubricants.

h. With motor assembly complete as described in pre-
ceding steps, less belleville springs (8), proceed as follows:

1. Push on the end of the shaft of armature assembly
(22), and measure protrusion of shaft from cap assembly
(5). Pull on the shaft of the armature assembly, and repeat
the measurement. Subtract the smaller dimension from the
larger, and record the difference.
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NCTES

SELECT SPACER WASHER (21!

TOPF OF MOYCH
HOUSING (2€

UPsL R QEARING "0

LOWER BEARING . 20

WPORTANT KNOTE
ATTITUDE OF SPRING =
PARY NC 883264 FOK
PROPER INSTALLATION

SEPAR:TOR SVACER

WASHE T 1532 .

BN LLLER 1D’ A
\

SELECY
SPACER
WASHE R
165324
16532F
16532C

20.003 INC~
2 *E 2 e

e — ST $ 1 4 (S Pmnm——e v o —— ' me—

HUMBER IN PARELTHESIS CORRESPOND T3 F1G 3-8

“SMAFY ERDPLAY SHAL L BE t~-~
0 005 INCH MiNIMUN

oy gg’,’: INCH

INSTALL SCREWS
FLUSH WITH SEALING
SURFACE. FLUSH
STAKE SCREW HEADS
TWO PLACES EACH INTO
CAP ASSEMBLY (SEE
DETAIL A). DO NOT
STAKE IN CRITICAL
REGION

STAKE EACH SCREW HEAD TWC
PLACES INTO CAP ASSEMB. Y

(DO NOT STAKE CAP ASSEMEB.
INTO SCREW HEAD.) DO NOT
STAKE INTO 0 170 INCK
CRITICAL REGION SHOWN ABOVE

DETalL A

12915-306:3-10

e N

Fipuri 3 0. Motor Crossection

LoSbrest 0036w fron differsnce dimiension
computel in preceding step 1. The result is the thuckness of
spezer sask e T figuis 7.9 needed (These spacer waghe:«
Cteoary adied in ste o of tus paragaph

meess 7 1 diicknes ol the selecied space-
+ . make 5. ¢ that the sotge! thickness is sels-
Corwathar ¢ 57T ekt it may be necessany v
- oazshens v the prone 1otad susck thickness

2 Reassembie with apscer washer s (7), bebe:
vilie springs 5. wnd tpater watho: (9). Inwal! believilie
Springs. who.. are saucern-gaped back-to-back (major ow
gide ame: tyawa)y fior gach othe . with inside diamete;.
of belivv - tprng: wrermied ¥ spazer washer (9). The

g’.r‘ungeﬁ'.c_s.f exers: U pressute ygaingt the lower beanr;
(201 »uside rale

T ané tension teste:, apply s publ-
P ine ghaf of the armature assembiy

(22, figure 3-5). The load required to move the shaft ghal’
be 610 11 pounds. Thus is the force applied by the bellevilie
springs (8). If the load is not within the specified range. add
or delete spacer washers (7) as required to obtain the speci-
fied load. A spacer washe: increase or decrease in thickness
of 0.00] inch should increase or decrease, respectively, the
armature assembdly shaft joad by approximately | pound
(Not s lineas function. The 0.00] inch per pound is approxi-
mate only.)

i Check the end play of armsture assembly (22)shaf:,
shall be 0.005 inch minimum. If insufficient, reduce the
thicknes: of spacer waghers (23) without reducing shaf
protrusios: below 0.382 inch. (Refer to step ¢ of thu para-
graph.;

j- Chezk that shaft of armature assembly (22) is cor- -
centric 1o end boss of cap assemnbly (5) within 0.005 »
totalindicator-reading. If out-of-round, replace bea
(20) and/or armature assembly (224 ‘ t 45




~

k. Repeat step h4 as necessary to obtain specified 6 to
11 pound shaft Joad.

1. Torque screws (4, figure 3-5) to 4 to 6 pound-inches.

Flush stake screws in two places. (Exercise care not to stake
in the critical 0.]170-inch sealing swface shown in figure
3-10.)

m. Seat new brush terminal assemblies (18, figure 3-5):

1. Use DC power supply, apply 16 to 17 wolts dc
across red (positive) and black (negative) electrical Jead
wires from motor for § minutes.

2. Repeat for § minutes with voltage applied across
orange (positive) and black (negative) lead wires.

3. Repeat substeps 1 and 2 until a total of 30 min-
utes run-in time has been accumulated.

34]. ASSEMBLY OF ACTUATOR ASSEMBLY. Assemble
actuator assembly as follows (see figure 34):

CAUTION

Use grease specified in step a sparingly; excessive
grease may cause critically slow operation at
Jow temperatures.

8. Lubricate teeth of gears (2, 4, 30, and 32) on each
part of gear train, bearing surfaces of planetaries (31, 33),
and ring gear in gear housing assembly (44) with a light
film of Aero Lubriplate Grease (item 9, mable 2.2).

USAAVSCOM-DMWR55.2915-300

*—

Do not permit any grease around solder 1ermi-
nals on connector (B, figure 34), switch plate
smembly (16), or in switch compartment of
actuator housing (23).

b. Apply a beavy coat of No. 930AA Grease (tem 10,

table 2-2) in clutch ring groove in botiom of output plane-
tary (33) before installing clutch ring (34). Apply sdditional
ya;’c;n) the side of cluich ring after installation. (See fig-
ure 3-11.

c. Ensure that sctuator howsing (23) and pesr housing
smembly (44) are positioned uniformly against sesl piste
(27) when partially reassembled (without interior compo-
sents of actustor in place). Parts shall mate without distor-
tion or uneveness that might prevent sealing between sctus-
tor housing and gear housing assembly. Replace either or
both of the housings if distortion prevents sealing.

4. On Part No. 106788A10]1 and 102842MB, install
packing (43) on override actuating shaft (42). Insert over-
ride actusting shaft into output shaft (40).

¢. Install packing (4]) on output shaft (40).

f. Insert output shaft (40) through bore in gear housing
assembly (44).

g. On Part No. 106788A101 and 106788B100, select
flat washers (39) so as to provide 0.005 inch maximum end

OUTPUT
PLANETARY
ASSEMBLY (33

A CLUTCH RING
(34

/o |

\ O I
\
\
D 0.18570 180 INCH
R BETWEEN CLUTCH
o RING EARS WHEN

T INSTALLED IN OUTPUT
PLANETARY .

SHOWN FOR CLARITY
INDEX NUMBERS ON FIG. 34.

NOTE 1. ONLY CLUTCH RING AND OUTPUT PLANETARY
2 NUMBERS IN PARENTHESIS CORRESPOND TO KEY

OUTPUT

PLANETARY

ASSEMBLY (33!

GREASE (ITEM 10.
TABLE 2-2/
CLUTCK

RING (34

0.02 INCH (TYPICAL)

-

OF CLUTCH RING

SECTION A-A

(2915-300-3- 11}

Figure 3-11. Clutch Ring Installation
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play of overnde cutpur shaii (42, figuse 3-4) without dind.
ing. Turning override or position indicator arm (3S) over
provides some additions] sdjustment as well ss selection of
flat washe:. On Part No. 102B42MB, use one washer (39).
The oversic: or indicater srm shal) turn {reely without bind-
ing agains: ihe gea: housing assembly (44) after adjusument
of end play insiali override or indicator erm on output shaft
with pin (37} instslied tiuough arm and cutput shaft. Diam-
eter over eads of pin sfter installation shall mot exceed
0880 inci. No end play of pin is aliowsble. On Past No.
102842ME :2cure with pin lock {36).

h. Instal stop ring (35 in gear housing assembly {44)
aver outpu: shaft {40).

i. Inser! clutch ring (3<) in groove of onput planetary
anembly (33 Dimensior between ears of clutch ring shall
be 0.160 t= C.175 inch. (See figure 3-11.) Select clutch ring
85 requires 1 obuin the specified dimension. The groove in
the outpi plenetary assembly for the clutehiring is tapered.
The thicke:  » ciutch ring, the cioser he ears are togethe:

j. Lows,
ing assembiy
g 3o

woipl plantiary ssserrhly (3)inte gear hous-
4; over ptop ning (37 leswd) thres planet
s of the cutput plenesary sssemd. Insiall

threz pin besrings (29, figure 34) over planet gears and ir
smal! holes in posts of output planetary assembly.

k. install input planetary assembly (31) 1n gear housifij
amembly (44). Install three planer gears (30) or posts of
input planetary amembly, and install three pir bearings
(29) over planet gears and into small holes 1n posts of mp
Panetary assembly .

1. Measure distance betweer w(% o)r be;nn; wi.(::) L.
posts of input planetary assembly (31) and upper sur-
face of gear housing asembly (44). (See figure 3-12.) During
messurement hald output shaft (40) against the top of 2
work bench, snd spply downward pressure on the geas tair .

e

- smsembly to take out all excess clearance. Distance between

mmmwm)mummmmy
upper land shall be 0.005 1o 0.015 inch to prevent binding
of the gear train against the plate seal (27). If the required
clearance & mot present, lightly tap interna) components
in the geer bousing assembly to settie the gear train compo-
pents. If stack of parts is still too high, replace individua’
mumtommemﬂuuckmsohhe
gear train untd specifed clearance is oblained.

m. Insert switch erm assembly (26} through plate seal
{27). and rotste 90 degrees. Ther, insen the Jowe- ené of

wF .7 GEe S

NPT GESS SRR E T
ATTUAYOF WD 8 N 0
PLATE SE& ¢

TENTES Bk
BEARING ®in”
PLANEY GEe™

INPUT 0 ANET Py ASSERELY
PLANE ! GEAS

OUTPUT . 81T TAF . ASSEMBLY
CLUTCH SINL

S0P B8 G

L1

HMLATOR T DY ERELLE sRw
TLAT RASRERS

DI TOUT Sty

OVERRIDE ACYULTING Smat”
GEAR ¥ USING ASSEMEL ¥

”'."NNN =

-

phareduguRwry

£

IRDLS NUMEBERS CORRESPOS. T
WITH IKLE > SUMBERSE OA
18 3.4

ACTUATOPR

{(2915-306-3-17

Fignire 3-12. Aztusior Assenp!'y Crossecton
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WITE >
WIRE 10
RED CONNECTOR
INSULATION SLEEVING WIRETO panrno  NEDWIRETO
OVER MOTOR . PMINAOF
MOTOR LEADWIRES \ NI4TME CONNECTOR
) Z WHITE WIRE FROM MOTOR TO
C OF CONNECTOR (PART
MO. 1067884101 AND 1087888100}
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Figure 3-13. Switch Plate Assembly Instaliation

the switch arm assembly into the opening in the gear hous-
ing assembly (44, figure 3-4). Locate switch arm assembly so
it will be contacted by the arm on output shaft (40) st the
extreme limits of sctuator rotation. Insert switch arm pin
(25) through pivol holes in switch arm assembly and into
boss in bottom of gear housing assembly (44) that acts as
the lower bearing point for the pin. Place switch lever spring
(24) on 10p of pin.

n. Insert center pin (28) through plate seal (27), through
center holes in the input and output planetary assemblies
(31, 33), and into pivo1 hole in the 1op center of the output
ghaft (40). Se: this assembly group aside, and proceed with
assembly of the housing assembly (components 2 through
23) as follows.

o. Place packing (20) on sctuator housing (23). Thread
Jead wires from motor assembly (19) through wire passage
in actustor housing Install insulation tubing (21) over
motor Jead wires. (See figure 3.13.) Assemble motor to
actuator housing with two screws (17, figure 3-4) and clips
(18). Taghten screws 10 16 to 22 pound-inches torque, and
install lockwire (item 11, table 2-2). :

p. Connect orange and red lead wires from motor assem-
bly (19) to N.C. contacts on switch plate assembly (16).

(See figure 3-13.) Check for presence of white and yellow
wires (if used) on contacts of limit switches. Replace if
missing.

Q. Install Jockwire (item 11, table 2-2) through the two
holes in switch plate assembly (16, figure 34) for use after
screws (15) are installed. (See figure 3-13.) lnstall switch
plate assembly in sctuator housing (23, figure 34). Secure
with two screws (15). Make sure that the insulator tabs on
the outside of the switch plate assembly are positioned be-
tween the limit switch terminals and the sctustor housing
Tighten screws to 2.2 10 2.7 inch-pounds torque, and lock-
wire with lockwire instalied in limit switch plate holes.

/1. On Part No. 102842MB, instal! adaptor gasket (14)
and connector adaptor (13) on actuator housing (23) with
four screws (12). Torque screws to 4 to 6 pound-inches,
and install Jockwire (item 11, table 2-2). Piace comnector
gasket (11) an top of connector adaptor.

s. On Part No. 106788A10! and 106788B100, install
packing (10) on actuator housing (23).

t. Install one piece of insulation tubing (9) over each of

the lead wires from the motor and switch plate assembly.
Solder (item 5, table 2-2) the electrical lead wires to the
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prop:: 1erminals or ke connector {E, figure 34). (Sae fig
ure 1.2 2: 1.3) Shde 1wbing up over soldered connections or:
termins’s of conne.. and wrap with 1j&inch wide tape
{iter 11 wuble 2-7¢

u. Pogivion the inde> key or the electrica! connector (£,
figure 34) adjacen' to the motor assembly (19) and stuach
electrical connector - actuater housing (23) or connector
adapior (13) with four screws (6) and one lockwire clip (7)
positioned a3 shown in figurs 34. Torque acrews to 4 to 6
pound-inches, and install lockwire (item 11, table 2-2). The
Jockwire clip is for uss wher lockwiring the external plug
the connector. The lock wire clip is not for use in lockwiring
the fours screws (€).

v. Seiect idier gea: 74) as necesszry to obtain 0.00) inch
minimum 30 0.002 inch maximuzm becklesh with the ghaf:
of moic: assembly (1% (See figure 3-13.)

w. If the input ger (2. figwz 3<4) or any pert of the
7 Ua was repiace? during overhaul, select correct thick-
fegs inp . gear g ¢ < foliows:

Mrasure dicia.. ¢ from jop of gear housing assem.

Biy 4 i guriace of input goar (2) that will contast the
gpacer (Ser Dimernsiar A, figure 3-12.)

2 Muzeore @t os from bottom of actustor housing
JF, figere Sa it sutletr the wiL comtact spucer. (Ses
Dimencor & g 50

3 Sutren
Tecons & IiveniinT

uon A from Dimension B and

é Sutirzzi 000 £0.007 inch plus outpy: snafiend
play (007 wnee puxwmum) frars Duneasion C. Thus i the
fequires Uonnzs of Lt geal snacer (2, figuse 34

5o Dncesll selecte inpat pesr spezer (3) on op of
irpul pect (T er gemie par {32

[
<$eg

& Pocinion sstuzares housing {23 on gear housing assem.
bly (& =ity 2l prvembied ce~iponents in place lnsuali
four soow T finpe gt o

ape s i40) dowr and apply

L (posicive) and E (Pact No.
(o TBRA Q] o 1DETREBIOC
{5, 6 operate aciato: in the
dvecust  Apply opevating voltage scrosy pins B
cand Eoor Tisen sahuve) to openate i the counter-

of the ¢ ;e conn
dw\,ﬁ_‘.-
(posiv-

dlockw~ - durezu-s The motor thall autometicaly stop 8¢

the erd -7 frave 1 Lot dire Tia se s to provide K3 10 95
Segpe: - ztios o e gciuster output shaft. Repeat th:
chezh wiir the aiuat beid 3o at 1o have the outpul sha!l:
pointy ; v a2 by te st pants. I the
sctuzs - tivin 95 degrets ~7 output shalt
rotasi et i ¢ the switch plate sssembly (1 6.

Jee epplae the 2t rin |
and’< repla:e the stoy ring (201 After any componen: e
Pai o replalemment veperr rotional chedk

t. Taghten four screws (1, figure 34)10 16 t0 22 poun(
mches torque, and install lockwire (item: 13, wble 2.2}

342. ASSEMBLY OF VALVES, PART NO. AV16B1294D,

AVI6B1296D, AND AVI6BI700E Assemble as follows
{wee figure 3.1 o1 3-3):

&. Apply 2 light film of grease (item &, 1able 2-2) 10 pc
setainers (1), packings (2, 9, 18), seal ring shelis (3). sea.
rings (4), and slide (12) to faciitate reamembly.

d. Op Part No. AV16B]700B, replace any removed in-
an;m) 3/4 10 1-1/2 tums below the surface of valve body
2).

¢. losall wo packings (18) oo sech thermal relief valve
amembly (17, 19). Install the two line thermal redief walve
sssemblies (17) in valve body (22), and sscure with one
retaining ring (16) per relief valve. On Part No.AV 16B1700B,
install body thermal relief valve (19) in valve body (22) with
one rewining ring (16). On Part No. AV16B1294D and
AV16B1296D, insuall the body thermal relief valve (19)in
the valve body (22) with 8 screwdriver. Torque body ther-
mal relief valve 10 16 to 18 pound-inches, and install lock-
wire (item 11, wble 2-2) berween head of body therma
relief valve and valve body.

¢. Install packing (18) on autput shaft of actuator sssem-
bly {14). Operate actuator 10 CLOSED potsition with over-
ride arm or electrically by app'ving 27 21 volts dc across
pins B (positive) and D (negative) .

¢. Inseri lide (12) with needle bearing assembly (1°
into valve body (225 Make sure soller of needie beari
amembly is engaged un slo: of slide. Extend slide fully in

valve body so that it covers the poris of the valve (valve -

closed).

f. Lower actustor assembly (14) onto the vaive body
(22), and engage the output shaft of the actuator with the
slot in the needle bearing assembly (11). Secure with the
clip (10). The iong end of the clip should pass through the
arm of the needie bearing assembly and the output shaft of
the actustor. The short end of the clip should snap into
place 1n the other hole of the needle bearing assembly arm.

g Secure actustor sssembly (14) to walve body (22)
with four screws (13). Torque sciews 10 10 to 13 pound-
inches end ineral! jockwire (iterr 13, 1at!s 2-2) on the four
wcrens

b. Install packing (9) on end cap (8), and install end cap
in valve body (22). Secure with two retaining pins (7; In-
stall lockwire (item 11, table 2-2) on retairung pins

1. Insual one belleville spring (6), fls1 washer (5). ses!
ring (4), and seal ring shell (3) in each port retaine: (1).
Insuli ™o packings (2} on eash por retaines (3 ).

j. Witn glide (12) fully extended to valve closed pos
tror (pe; step ¢), install port retainers (1) ir. each of the tw.

i
P

5



ports of the valve body (22, figure 3-1 or 3-3). Place pro-
tective covers (item 14, table 2-2) over ports and tape (item
15, table 2-2) 10 hold port retainers in valve body.

k. Prepare an overhau! data plate (refer to paragnph
1-22) and install around actustor assembly (14) of walve.

343. ASSEMBLY OF VALVE, PART NO. AV16B1667D.
Assemble as foliows (see figure 3-2):

8. Apply a light film of grease (item 8, table 2-2) to port
retainers (1, 2), packings (3, 4, 11, 20, 22), seal ring shells
(S), seal rings (6), and slide (14) to facilitate reassembly.

b. Install two packings (20) on esch line thermal relief
valve assembly (19).

¢. Install two psckings (22) on body thermal relief valve
assembly (21). :

d. Install the two line thermal relief valve assemblies (19)
in valve body (25), and secure with one retaining ring (18)
per relief valve. Install the body thermal relief valve (21) in
the valve body with s screwdriver. Torque body thermal
relief valve to 16 to 18 pound-inches, and install lockwire
(item 1], tabie 2-2) beiween head of body thermal selief
valve and valve body.

e. Install packing (17) on output shafi of actustor assem-
bly (16). Operate actuator 10 CLOSED position with over-
ride arm or electnically by applying 27 1 volis dc across
pins B (positive) and E (negative).

{f. Insert glide (14) with needle bearing assembly (13)
into valve body (25). Make sure roller or needle bearing
assembly is engaged in slot of slide. Extend slide fully into
valve body 50 that it covers the ports of the valve (valve
closed).

g. Lower sctuator assembly (16) onto the valve body
(25). Engage the output shaft of the actuator with the slot
in the needle bearing assembly (13). Secure with clip (12).
The long end of the chp should pass through the arm of the
needle bearing assembly and the output shaft of the actua-
tor. Snap short end of the clip into place in the other hole
of the needle bearing assembly arm.

h. Secure actuator assembly (16) to valve body (25) with
four screws (15). Torque screws 10 10 to 13 pound-inches.
Install Jockware (item 11, table 2-2) on the four screws.

i. Inswuall packing (11) on end cap (10), and install end
cap in valve body (25). Secure with two retaining pins (9).
Inswull lockwire (item 11, table 2-2) on retaining pins.

j. Install one belleville spring (8), flat washer (7), seal
ring (6). and seal ring shell (7) in each port retainer (1, 2).
Install one packing (3) and one packing (4) on port retainer
(1). Install two packings (3) on port retainer (2). See figure
3-2 for position of packings (3, 4) on reuwiners (1, 2).

USAAVELUM-UMIYHDD-LY 10-MNV

k. Install port retainers (1,2, figure 3.2) in the two pors
of the valve body (25), with slide (14) fully extended to
walve closed position (per step f). Place protective covers
(item 14, table 2-2) over ports and tape (item 15, usble 2-2)
to hold port retainers in valve body. :

1 Prepare an overhaul data plate (refer to panagnaph

1-22) and inwll around actuator assembly (16) of valve.

344. TESTING

345. The motor asembly shall be tested prior to installs-
tion on the sctuator assmbly. The sctuator assembly test
shall be tested prior to installation on the vaive. If troubles
ate encountered refer to tables 3-2 and 3-3.

3-46. MOTOR ASSEMBLY TESTS. Test the motor assem-
bly as follows:

s. Dislectric Strength and Insulation Resistance Tests.
NOTE

Motor Assembly, Part No. 106785C100, has an
interna! ground. Perform the dielectric strength
test with the terminal lug of the jumper assem-
dly (19, figure 3-5) disconnected from stud (24)
of motor housing (26).

1. Apply 1000 volts rms at 60 Hz for 1 second across
all lead wires (connected together) and the motor housing.
There shall be no flashover or breakdown of the motor
electrical insulation. .

2. On motor assembly, Part No. 102650U100, apply
500 volts dc across all lead wires (connected together) and
the motor housing. Insulation resistance ghall be 10 meg-

! CAUTION

b. Load Test.
Do not excesd an openating time of over 8
seconds of continuous operation in either direc-
tion of rotation. Longer times may cause the
motor to overheat.

1. Apply 26 %1 wvolts dc across the red (positive) and
black (negative) lead wires. The motor shall rotate in a clock-
wise rotation (as viewed from the output shaft) at 20,900
rpm minimum (Part No. 102650U100), or 19,500 rpm mini-
mum (Part No. 106785C100), and the current drain ghall
not exceed 2.3 amperes (Part No. 102650U100), o1 2.4
amperes (Part No. 106785C100).

2. Repesat step 1 except with voitage applied scross
the orange (positive) and black (negative) lead wires. Results
shall be the same, except that the motor shall rotate in 2
counterclockwise direction.

Change 2 25
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Tabie 3-2. Moter Troubleshaoting Data

PROBABLE CAUSE REMEDY
TRGOGUBLE . _(See figire 3.5) » _ (See figure 3-5)
?Tkell::gri-: K - oor law Drefective Beld agsernbiy (12 i smmatuis | Replace defective componen:
insulstion sssembly (22).

Moto: Joes rot opesate o
sithe: direcuor

Brush terminal ssscndbly (18 madig i
brush suides.

Free sssembly.

Black lesd wire from Seld assembly (12}
broken,

Replace wire or field assembly (17}

Motor does not openate in Defective field assemnbly (12) field coil. Replace field amembly (12).

on: direction (operates in

oths direction) Reoken arange o =4 lend wire to field Replace wire or field amembly (1)
asembly (12). (Red wire, CW; Onange wire, CCW).

Exenmive current drain Bearing: (20) over-greased. * | Replace bearings

Brush trrminal astembiy (18) binding
in bruth guides.

Free asaemit:t

Armature gasembl: ( 12) binding in Free apsembly, or replace damaged
fiel assembly (12 components. Check clearance pe: pare’
3.35,step s
Brusass bindang Replace brush termina! assembiy (1€)
and run-in per para 340, step m. Make
sure bearings (20) are no! turnung c-.
- press-fit swiaces :
Locked Booor Cuarre 3. Repest step 2 for 20¢ complete CWLCW
cycles; cycle rate ghall be such tha! the motor hommgs .-
CAUTION temperature does not exceed +87 2°C ¢ +180°F ). There shali™ "
be no bindang or hesitatior.
O not Bt motor oo put shaft b - locked b. Actuii- Housing Pressute Tes:.
pasiner & the foll' ~.ip test more than S
seconds L ouger peo =5\ damsgs motor. 1. Appiy 1S paig dry filtered air pressure through &
No. 10 micron filter to motor brush port; there shall be no
Hoil o o outpss “ie preves rotstior, 804 external leakage (see figure 3-16).
apy ¢ cTowe ULogoross -0 ipCuaves end black (peg:

pve: o0 wirz: ucrent dre

7 A fixture for thus test mayv bz made by usmng 3 spare

sall ot ex <2d € ampe

Repe '~ L,8xa 0 aith vollg

anl piagk e

apphed 92: -

vz leas wures.

347 SOTUATOE ASSEM: o TESTS T the azwue
assei: as fou
o Rurdr Cpergsorn,

Con rruats - diopower sunply (see gote
KO X dopowes uoply 90 27 2 vols de

Fuos. TEAT §707K e €V gnd FULL OW
bf - divrunzie. ther ponuer TEST SWITCH 1o CCW
e, FULL L0wW bgh fiursnsres

al
(3

Brash port cap (2, figure 3.5). Dl a hole through: the brush
port cap, and solde; a fitting or. ihe brush por: &xp to re-
ceive the air pressure source. Atiach air pressure source to
the brush port aap. and install in norma! manner & motor
housing brush port. After completion of test, remove test
brusi. port cap, and replace with ongiral brush port cap
(2. pecking (3), and retaimung nng {1 ;.

~ Tawer gnd Tame of Operation

¢. Set dc pows: supply (see figure 3-14 or 3-15) at

27+ wolts de
. Operate actuator through five compiete cycle-
ruanng current thall not exceed 2.0 amperes, and tim

\. "~
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Table 3-3. Actuator Assembly Troubleshooting Data

TROUBLE

PROBABLE CAUSE
(See figure 34)

REMEDY
(See figure 34)

Actuator does not operate
in either direction

Black wire from connector disconnected
or broken.

Repair as necessary (see figure 1.2, 1-3,
and 3-13).

Motor defective. (Refer to wble 3-2.)
Actustor operates in clockwise One of orange wires disconnected or Repair as necessary (see figure 1-2,1-3,
direction only broken. and 3-13).
Defective RH limit switch. Replace switch plate amembly (16).
Defective motor. (Refer 1o table 3-2.)
Actustor operates in counter- One of red wires disconnecied or broken.| Repair as necessary (see figure 1.2,1-3,
clockwise direction only and 3-13).
Defoctive LH limit switch. Replace switch plate assembly (16).
Defective motor. (Refer to table 3-2.)

Actuator does not stop
sutomatically at end of 89

10 93 degree roution of output
shafl

Defective Limit switch. (RH stops CCW
travel; LH stops CW travel).

Replace switch plate assembly (16).

Defective stop ning (35).

Replace stop ring (35).

Defective switch arm assembly (26).

Replace switch arm assembly (26).

Leakage during sctuator
housing pressure test

Loose actuator housing mounting
screws (1), or loose motor mounting
screws (17).

Torque screws to 16 to 22 pound-inches.

Defective packing (9, 20, 41) on motor,
connector, or shaft; defective plate

seal (27) between actustor housing (23)
and gear housing assembly (44).

Replace defective components.

Excessive current drair,,
slow operation, low stal)
torque; failure of intermittent
Operation tesi. excessive

manua! override force required

Defective motor.

(Refer to table 3-2.)

Excessive lubrication.

Refer to paragraph 341, steps aand b.

Worn gears (binding).

Replace any worn parts of gear train.

operatior. shal be 1.0 second maximum and 0.5 second
uumuT.

d. Low Voluage Operation.

1. Ser dc power supply (see figure 3-14 or 3-15) at
18 wolts d¢.

2. Cycle valve two or three times; stall torque shall be
75 inch-pounds mirumum (measure with torque wrench on
output shaft), and time of operation shall be 2.0 seconds
maximur..

e. Stall Torque (Part No. 102842MB only).

1. Set dc power supply (see figure 3-14) a1 24 31
volts dc.

2. Output torque shall be 55 pound-inches minimum.
f. Shaft Rotation.

1. Operate actustor through five full clockwise-
counterclockwise cycles.

2. Check that output shaft travels 89 to 95 degrees,
from stop-to-stop.
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g- Manua! Override (Part No. 106788A10] and 102842-
MB only).

1. Operate actuator full clockwise and counterclock-
wise with manual override arm. Actuator shall operate
smoothly.

2. Measure (with spring scale) force necessary to oper-
ate actuator with manual override arm. Load required shal!
not exceed 10 pounds (Part No. 106788A101), or 3]
pound-inches (Part No. 102842MB).

h. Dielectric Strength and Insulstion Resistance Tests
(Part No. 102842MB only).

1. Apply 600 volts rms st commercial frequency be-
tween mutually connected pins A, B, and E of the actuator
electrical connector and the motor housing for 10 ssconds.

USAAVSCOM-DMWRS5-2915-300

2. There shall be no arc-over or sudden fluctustion of

voltage. Leakage current shall not exceed 0.2 milliampere.

3-43. PAINTING, REFINISHING, AND MARKING

349. None uquired..

380. LUBRICATION

3-51. There are mo lubrication orders spplicable to the
mteovmdhthnmu! The amsembled selector

wive requires mo Jubrication. Lubrication imstructions
mmwlyoflhepmudmwheqof
the valve are provided at the point in the detail work require-
ments where such Jubrication is required.

Section IV. FINAL ASSEMBLY

3-52. ASSEMBLY

3-53. Assembie the actuator and valve as instructed in para-
graph 342 and 343.

3-54. INSPECTION

3.55. The final assembled valve shall be inspected prior to,
during. and after testing (refer to paragraph 3-56) for
obvious defects in operation, workmanship, or other de-
tails for whuch there are no specific test requirements Listed.

356. TESTING

3.57. The following tests shall be conducted under the
ambient conditions exisung in the test area. The test fluid
shall be solven: (item 4, wable 2-2), or equivalent.

3.58. Connect valve into test setups such as shown in figures
3-17 and 3-18 or 3-19. Use port adaptors (refer 1o table 2-3)
10 connect test flwd pressure source to ports of valve under
test. Set d: power supply at 27 21 volts dc unless otherwise
specified during the foliowing tests.

3.59. PROOF PRESSURE TEST

a. Connect air pressure source 1o one pon of nlve
Block the opposite port.

b. Raise air pressure to 188 psig. Submerge valve body
(but do not submerge actuator assembly) in water. There
sha!l be no external ieakage (air bubbles).

c. Reduce air pressure to 60 psig. There ghall be no
externa! leakage.

é. Remove valve from water. Reduce air ptes:ufe to
zere. Wipe extenor of valve clean and dry.

3-60. CYCLE TEST

a. With no pressure applied 10 valve, cycle OPEN-CLOSE-
OPEN 25 times with TEST SWITCH.

b. There shall be no hesitation or obvious malfunctions
of the valve.

3.61. OPERATION TEST

a. With valve connected into s test setup as shown in fig-
ure 3-17, raise fluid pressure to 60 psig.

b. With power supply set at 27 ¢1 volts dc, operate valve
through five OPEN-CLOSE-OPEN cycles with TEST SWITCH
(see figure 3-18 and 3-19). The valve ghall openate from
OPEN to CLOSE, and from CLOSE 1o OPEN within 0.5 to
1 second. Running current shall not exceed 2.0 amperes.
Starting current shall not ‘exceed S ampere.

¢. Repeat step b, except with power supply set at 18
and then 30 volts dc. The same requirements shall be met.

3462. INTERNAL LEAKAGE TEST
a. Connect valve as shown in figure 3-17.

b. Operate valve CLOSED with TEST SWITCH (see fig-
u/re 3-18 or 3-19).

c. Ralse test 1iuld pressure to 4 Inches of
wmercury. Afrer g leminute seeting perioco
internal leskage shail not exceed 0.5 cubic
cont imeters per minyte,

4. Repeat step ¢ at 25 and 60 psig. The same require-
ments shall be met.

¢. Repeat steps a through d, except with test fluid pres-
sure source connected to opposite port of valve. The same
requirements ghall be met.

Change 1 329
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4200 951G
SATE VALVE PRESSURLE
UNDER QAGE
TEST
i SMUTOF
: VALVE
10 ]TI
RETLEN G ) | %:!m ~
| \ SOURCE Al
PRESSURE APPLIED
ACTUATOR SID¢
OF VALVE BOOY
3 TEST FLATES ¥
CALIBRATED  ADAPT TEST PRESIUSE
BEARER SDURCE 70 GATE
TO MEASURE YALVE UNDER TEST
LEAKAGE
- - (2915-3003-17)
Frgure 3-17  Test Setup Diagram:
€2 L0+ THE: L REUEF NV VETESY NOTE
s. Coomectwalv as ghewain Bgo 317, The tests in paragraph 3-64 need nc: be pe-
. e YT T na . wTeew vy . formed if there is adequate evidence of them
b :5“-;5 CLOSRE e TEST SWTTCH (ke iy having been ;erform:‘dl on the subassembles
ure St anige (refer to step a, paragraph 346, and step h.
¢ Anniv nsreesing tesi wd pressurs to valve to 25 pisg pensgaph 347).
mexirna Flow from vadve tha!’ exreed | cubic centimet .
pe: I exrze 1 cubic centimeter 3, BIE) ECTRIC STRENGTH AND INSULATION RE-
SISTANCE TESTS (Part No. AV16B1667D only).
¢ Keouoe tes fluid pressurs 1o 3% pRg minimum. Leak-
age st diop 16 dess than 9.5 cuty . ceaumeters per minu a. Connect all puns oi the electnca connector toge’
and sppiy 600 voits at 60 Hz between the connected
¢ Repea: steps o through 1 exzept with test fiuid pras and the actustor housing for 10 seconds maximum. ). -

swe 1u:0e soane2d to oppunts
ments shal' pe me

a1t The same require

Pommonss - o s oo &

ghall be no arc-over or sudden fluctuation of volage. Leak-

age current gha'! not exceed 2 milliamperes.
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Figure 316 Valve, Pa-t No BY 168 2540, AV 168 12960 and AV 16817005 - Eiectrical Test Setup
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[ _: OPEN :
OFF e ————— TEST GWITCH +
[ _&“ﬁ_‘ VALVE OPEN
WNDICATOR LIGH
e POWER
W0 30
VALVE CLOSED
. WNDICATOR LIGHT VOLT3 DC
GROUND

€ p——= -

SLECTRICAL PLUG TO MATE WITH

LECTRICAL CONNECTOR ON
ACTUATOR
29156-300-3-19!

b. Apply 500 volts dc across the sbove connected con-
nector pins and the actuator housing. lnsuhuon resistance
shall be not less than 100 megohms.

3.65. MANUAL OVERRIDE TEST (Pan No.AVI16B1667D
and AV16B1296D only).

8. With no test fluid pressure spplied to valve, and elec-
trical power removed from actuator, operate valve through
five complete OPEN-CLOSE-OPEN cycles. The valve opera-
tion shall be smooth, with no binding or catching.

b. Force required at manual override arm in step a shal}
not exceed 18 pounds (AVI6B1667D) or 31 pound-inches
(AV16B1296D).

3-66. SHELF-LIFE ITEMS. Al packings used in the motor
assembly, actuator assembly. and final assembly of the valve
have a 36 month shelf life.

Figure 319, Vaive, Part No. AV16816670 — Elctrical Test Setup

3-87. PAINTING, REFINISNING, AND MARKING

3.68. There are no painting or refinishing requirements
spplicable to the valve. Nnkm; of the identification plate
or overhau! plate is described in Chapter 1, paragraph 1-22.
If the flow arrow on the side of the valve body has deterio-
rated, it should be touched up with black permanent ink
(item 16, table 2-2) and protected with a costing of cleas
lacquer (item 17, table 2-2).

389. FINAL INSPECTION

3.70. Test as instructed in paragraph 3-56 through 3-64.

3-71. CALIBRATION
3-72. Not applicable.

331
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Tabie 24, Selector Vaive Troublesh.coting Data

PROBABLE CAUSE

REMEDY

Externa! jeabar: oo s’ see

Defective packing on sctuator outp:. Repla e defe:tive packung (15, i 31
. shaft : o13-3; 7, 6. 3.2)
Pt ansmmrn ~ srome are g - P v .
External ieakzy o2 2 san Defective packing Replace defgcu” packing (5, % Yo
- 33;11.fig 3.2). -
Valve binds or hesitate: during Defective actuator. Refer 1o table 3-3. -
operatior:
Defective slide Check slide (12, fig. 3-1 013-3; 14,
fig. 3-2) or needle bearing assembly (i1,
fig. 3-1 or 3-3; 13, fig. 3-2) not binding
in valve body; check seal rings (4, fig.
3-} or 3-3; 6, fig. 3-2) not defective
Replace defoctive parts.
Excessive intemi isakaze Defective acal rings. defective seal rings (3, fig. 3-1
or 3-3; 8, fig. 3-2). Check seal ring shells
and beDeville springs for damage.
Delective slide Check slide (12, fig. 3-1 or 3-3; 14, fig.
3.2) openating 1o full OPEN and
CLOSED positions. Replace slid: 3
Gefective.
Actur:or defective, and ot Refer to tabie 3.3
- operating ball ic full extreme
positons
f... -
. Sxlure of gieres:: ; Dwiec:ive asturis: of motor. Refer to tadies 3.7 and 3.3
‘ 27 LUz tor rertianice res
§r Runrang surrer. exzess2 { Sude stckung Check for freedorn of movemen:. &
CAnd ST nuRamE S e g Replace defective components Rt
f“"—"""
: i Delecuve sctuator. Refer 10 table 3.5
x;.“.- oot ¢ aot s v —— ._..+_,
: Larg therma weie” b deed Triezuve hire therny! rebef vaive. Replace.
Poaternn cuvee L fal .
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CHAPTER 4

PACKAGING

4-1. Components will be preserved, packed, and marked in accordance with the Delivery Order/Contract,
Depot Maintenance interservice Support Agreement (DMISA), Statement of Work (SOW), Memorandum of
Agreement or other authorized document, and the accompanying AMSAV Form 6525 (J).

4-2  Organic Depot shall contact ATCOM Packaging and transportability Branch, HQ ATCOM, AMSAT-
I-SDP, 4300 Goodfellow Blvd., St. Louis, MO 63120 for preservation and packaging requirements.

4-3  For further information, cbntact ATCOM Packaging and transportability Branch, HQ ATCOM, AMSAT-
- I-SDP, 4300 Goodfellow Blvd., St. Louis, MO 63120. All contracts or inquiries shall be through the Contract-

ing Officer (KO).

Change 4 4-1/(4-2 blank)
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CHAPTER 5

QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

Section . GENERAL

5-1. Responsibility. The contractor/depot quality assurance activity is responsible for the performance of the
inspections specified in the DMWR. The contractor/depot may utilize their own facilities or any commercial labora-
tory acceptable to the procuring activity/commodity manager (PA/CM). The PA/CM reserves the right to perform any
of the inspections specified in the DMWR, when such inspections are necessary to assure that supplies or services
conform to the prescribed requirements.

5-2. Quality Assurance Terms and Definitions. For quahty assurance terms and definitions refer to MIL-

~'STD-109 and the glossary in the DMWR.

5-3. Inspection and Test Equipment. The overhaul facility is responsible for acquisitions, maintenance, calibra-
tion, and disposition of all inspection and test equipment. Test equipment to be used by AMC (Army) elements will
be acquired in accordance with AR 750-43 and AMC Supplement 1 to AR 750-43. All instrumentation and inspection
equipment used in compliance with this DMWR shall be calibrated and controlled in accordance with MIL-1-45607B
and MIL-STD-45662 (Commercial facility) or DESCOM-R 702-1, Depot Quality Systems (Army facility), with all
standards traceable to the National Bureau of Standards. Descriptions of inspecting and measuring equipment are left
to the discretion of the overhauling facility to be considered as good shop practice.

5-4. Certification of Personnel, Materials, and Processes. The contractor/depot QA-activity shall be responsi-
ble for ascertaining and certifying personnel skills, equipment, and material meet the requirements of the work to be
accomplished. Unless otherwise specified in the contract or by PA/CM representative, the contractor/depot QA
activity shall provide the PA/CM with statements or other evidence that specifications for such special processes as
welding, nondestructive testing, plating, and the like, have been complied with. Personnel performing magnetic
particle and penetrant tests shall be certified in accordance with MIL-STD-410.

SectionIl. INSPECTION REQUIREMENTS

5-5. General.

a Quality Inspectors (QI) are required to witness all tests and those inspections which are marked “QI” or other-
wise designated by the PA/CM.

b. The Maintenance Technicians shall inspect, check, and determine the conditions of all other areas to insure
compliance with the DMWR.

5-6. Product Verification Audit. A product verification audit may be performed in accordance with AVSCOM-R
702-1 on one of the first five items produced to verify compliance with the DMWR and contractual terms.

5-7. In-Process and Acceptance Inspections.

a. Used components and refinished parts recovered as products of disassembly shall be examined 100% by the
contractor/depot, to determine serviceability. A copy of this log shall be submitted to the PA/CM as part of the overhaul
contract. The log shall contain the Maintenance Technician’s comments for all parts, removed; such as, parts
inspected, replaced, inspected by QI, tested by NDI, modified by MWO, or other notes or actions.

Change 4 5-1
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b. Diagnostic and nondestructive tests such as magnetic particle, penetrant, radiographic, and ultrasonic inspec-
tions as required by this DMWR shall be in accordance with referenced military specifications, and AVSCOM
AA-STD-1 and AA-STD-2 where not otherwise specified. A qualified QI shall either perform or witness these tests.

c. Alist of inspection definitions, Table 5-1, are included at the end of this chapter. Accept and reject criteria for
these inspections and unique repair methods are found in applicable areas of this DMWR.

5.8. ‘Test Check List. A check list indicating each required test shall be included as part of this DMWR. The list
shall show name of test and test set-up (per figure if applicable). List the input readings, such as position of valves,
switches, etc. List the required readings, such as time, meter readings, etc. List the accept/reject criteria for each test
as applicable. '

Table 5-1. Inspection Definitions

TERM DEFINITION PROBABLE CAUSE
Abrasion Roughened wﬁa&, varying from Foreign material present between
light to severe moving parts
Bend Any change in the intended 'Application of severe or excessive
configuration force
Break Separation of part Severe force, pressure or overload
Bum Loss of metal Excessive heai
Burnishing The smoothing of a metal surface by Excessive heat
mechanical action, but without loss of ‘
material. Generally found on plain
bearing surfaces. Surface discoloration is
sometimes present around outer edges of
burnished area
NOTE
Normal burnishing from operational
service is not detrimental if coverage
approximates the carrying load and
if there is no evidence of burns.
Burr A rough edge or sharp projection Impact from foreign object, or poor
machining
Chipping Breaking away of small metallic Heavy impact of foreign object
particles
Corrosion Surface chemical action that results Improper corrosion preventive
in surface discoloration, a layer of procedures and excessive moisture
oxide, rust, and removal of surface
metal
Crack A bréak in material Severe stress from overloading or

5-2 Change 4

shock; possible extension of a scratch
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Table 5-1. Inspection Definitions (continued)

TERM ' DEFINITION PROBABLE CAUSE
Dent A small smoothly rounded depression A sharp blow or excessive pressure
Distortion A change from original shape Application of severe heat or
irregular forces
Erosion Wearing away of metal Hot gases, corrosive liquids, or grit
Fatique Sharp indentions, cracks, tooimarks, Cyclic stress.  As stress is repeated,
failure and inclusions that result in cracks develop, then spread, usually
progressive yielding of one or from surfaces (or near surface) of the
more local areas particular section. Finally, so little
sound material remains that normal
stress on part exceeds strength of
the remaining material. This type
of failure is not caused by metal
crystalization. This condition can
easily be determined by visual
inspection of part. Striations will be
evidence by several lines, more or
less concentric. The center (or
focus) of lines indicates origin of
the failure
Flaking Loose particles of metal or evidence Imperfect bond or severe load
of surface covering removal
Fracture See break
Gouging Removal of surface metal. Protruding objects, misalignment
Typified by rough and deep depressions '
Heat Characterized by a discoloring film ~ High temperature operation
oxidizing Color varies from yellow to brown and
‘ blue to purple
Indenting Cavities with smooth bottoms and Loose or foreign particles rolling
sides. Occurs on rolling contact between rotating elements of a
surfaces of bearing components bearing
Nick A sharp-bottomed depression that Dropping, banging

may have rough outer edges
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Table 5-1. Inspection Definitions (continued)

5-4  Change4

Frequently, wear is not visible
to the naked eye

TERM DEFINITION PROBABLE CAUSE
Off-square Indicated by retainer deterioration, Caused by rolling element speed
or mis- retainer bore erosion, and gouged variation, which jams rolling
alignment retainer rolling element pockets elements into separator pockets
of Anti- of the inner and outer race.

Friction Two distinct rolling element paths
Bearing may be seen on the race where off-
: square conditions exist
Pitting Small indentions in a surface Chemical pitting: Oxidation of
surface or electrolytic action.
Mechanical pitting: Chipping of
loaded surfaces caused by improper
clearances and overloading, and by
pressure of foreign material
Scoring Deep scratch following path of Result of localized lubrication
part travel breakdown between sliding surfaces
Scraping A furrow Rubbing with any hard, or rough
pointed object
Scratch A very shallow furrow or Movement of a sharp object
irregularity, usually longer across the surface
than wide
Seizure Fusion or binding of two adjacent Improper lubrication or wear
surfaces preventing continued movement '
Stripped Thread of a nut, stud, bolt, or screw Improper installation or thread
thread damaged by tearing away part of pitch or size
thread
Tear Parting of parent material Excess tension, caused by an
external force
 Wear Slow removal of parent material. Result of abrasive substances

contacting rolling surfaces, and

- acting as a lapping compound
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Appendix A —

Functione! Users Manys! for ;he
Army Meintergrce Management System
Avigtior (TAMMS-A)

Military Specifications

MIL-A8625 Coatings, Anodic

MILB-12] Bags _

MILL.554) Coatings, Iridite

MILL-7769 Containers

MILLC45662 Calibration System Requirements

MIL-D-3464 Desiccant

MIL-D-6055 Dunnage

MI1.D60SS Dunnage

MIL-G=-23827B Grease

MIL-J-6866 Fluorescent Penetrant Ingpection

MIL1-6868 Magnetic Particle Inspection

MIL-1-15126A Tape, Insulation

MIL.145208 Inspection System Requirements

MIL-j45607 Inspection Equipment, Acquisition,
Maintenance. and Disposition of

MIL-L.7808 Oil. Lubricating

MIL-L-15719
MIL-M-38784*
MIL-N-6011]
MIL-P-116
MIL-P-19644 A
MIL-P-26514
MIL.Q-985¢
MIL-S-7742
MIL-V-1137

Grease

Technical Manuz!, General Requirements
Nitroger,

Preservatior,

Packagng

Packaging

Qualiny Prograrm Regquirements

Screw Threads

Vanusk, Insulating

VEIND 00=¢Y10=3U0

References

Fadersl Specifications

PL4S) Abrasive Cloth, Aluminum Oxide

PLASE Abrasive Cloth, Crocus

P-D680 Solvent, Cleaning

PPP-B-26 Bags, Plastic

QQ-$:571 Solder

TT-L-58 Lacquer

TT.1-858 Ink, Permanent

Militery Swndards

MILSTD-109 Quality Assurance Terms & Definitions

MILSTD-120 Gage, Ingpection

MILSTD-129 Marking for Shipment and Storage

MILSTD-794 Parts and Equipment

MS2099S Lockwire

MS24487 Union — Tube, Flared, Universa!

MS33540 Safety Wiring and Cotter Pinning,
General Practices for

MS33558C Numerals and Letters, Aircraft
Instruments Dia), Standard form of

MS33678 Connectors, Electrical

Change 3 A-1/(A-2 Blank)
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APPENDIX B

REPAIR PARTS AND SPECIAL TOOLS LIST
(Current s of 18 Aprl 1975)

Section I. INTRODUCTION

B-1. Scope.

This appendix lists repair parts
for operation and performance of de-
pot maintenance of the aircraft gate
valve , P/N AV16B1294D, P/N AV16B129
D, P/N AV16B1667D and P/N AV16B1700B.

B-2. General.

This Repair Parts and Special Tools List is di-
vided :nto the following sections:

8. Section Il. Repair Parts List. A list of re-
pair patis suthorized for use in the performance
of maintenance Parts are listed in figure and item
nurnper sequence. Bulk matarials are listed in
NSN sequence.

b. Section lli. Special Tools List. (Not appli-
cabie)

c. Section IV. National Stock Number and
Fart Number Index. A list. in ascending numerical
sequence. of all Nationa! stock numbers appear-
ing in the listings, foliowed by a list, in aipha-
humeric sequence. of all part numbers appearing
in the histings. National stock numbers and part
numbers are cross-referenced to each illustration
figure and item number appearance.

B-3. Explanation of Columns.

Tne following provides an explanation of col-

umns found in the tabular listings:

a. lliustration. This column is divided as fol-
lows’

(V) Figure Number. Indicates the figure
number of the iliustration in which the item is
shown

(2) Item Number. The number used to
10entify each item called out in the illustration.

L Source. Maintenance and Recoverability
Codes (SMR)

(1) Source Code. Source codes are as-
$1g'ed 10 support items to indicate the manner of
Aco:ining support items for maintenance. repair or

overhau! of end Hems. Source codes are entered
in the first and second positions of the Uniform
“SMR Cooe format as follows:
Code Definltion
PA . item procured and stocked for an-
* ticipated or known usage.
item procured and stocked for in-

PB -—
- surance purpose because o9
sentiality dictates that a minimum
quantity be available in the supply
systems.
item procured and stocked end
which otherwise wouid be coded PA
oxcept that it is deteriorstive in
nature.

item to be manufactured or tud-
ricated at the depot maintenance
lovel. .

ftem s NOt procured or stocked be-
cause the requirements for the item
will result in the replacement of the
next higher assembly.

item is not procured or stocked. i
not availadbie through saivage,
reqQuisition.

MD

X8 .

NOTE

Cannitalization or salvage may be used
88 8 source of supply for any items
source coded ebove excep! those co-
ded XA, ang aircratt support items as
restricted by AR 700-42.

(2) Maintenance Code. Maintenance co-
des are assigned to indicate the levels of main-
tenance authorized to USE and REPAIR support
tems. The maintenance codes are entered in the
third and fourth positions of the Uniform SMR
Code format as follows:

(s) The maintenance code entered in the third
position will indicate the lowest maintenance lovel

[ 3
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suthorizrg tO remove, replace snd use the suppon
item The maintenance code eniered n the thirg
pos:tion wiH indicate the oliowing levet of
maintensrce.

Code Applicetion ' Explanstion

[ ] - «— Support items that are removec, re-
placed. used st depot, mobile depot.
specialized repair activity onty.

(b) The maintenance cods entersc in the
fourth position incicates whather the Hem is ©© be
ropaired and identifies the lowest mamisance
love! with the capabdility to perform compiste re-
peir (i.e.. 8t authorized maintenance functions)
This position will contain one of the foilowing
maintenance codes:

Code . Applicaticr/E xplanation
2] .= The Dwest mainienance leve' caps-
ble 0! complets repair of the sup-
. port item 1 the Jdepot level
b4 --- NoOnNnreparat’'es No repa:- is

authorized

{3) Recovaredilty Code. Recoverabiiny
codes are assignec 10 support ilems 10 Ingdicate
the disposition acton on unse viceable items The
recoverabdility code s enterec in the fitth position

of the Unitorm SMR Code forma: as foliows

Coage © Defnition

b4 --- Nonreparable iterr. When un-
servicesble condemn gnd Hispose
81 the jevei inc:celed in posthian 3

c - Reparanie iterr Whe~ pevons lowe:

feve! ress:r capadilly, return to Oe-
pot Congemnat.on and disposs! no!
8UthOrizes Deicrw gepot love:

€ Nstfions! Stcci Numbe. Ingicates the Ne-
tonsl s10Ck nuMber a88igNec 1o the iter ZnY wits
be usen for requIsiLionNg PLronses

S Par! Numbs: indicaies the prima’y numb:
e used by the menulactures [indrvidus!. company.
them corporstion or Government activry). whizk:
controic the des:gn anc characierislics of the iterr
by mezant of it engineening aGrawings epec-
thcations standsrds snd inspectior requiremants.
10 saentity 80 item. o range of items

NOTE

Whe: & stock numbered item is res s
tionec. the repz:r part received mey
have & difiereni part numbe: tha~ the
parn be.rg repiaced

¢ Faderal Supply Code for Marufacturer
(FSCM). The FSCI is 3 S-digit numeric code list-
ed in SB 70642 which is used to identify the
manutacturer. distributor, or Government agency.
etc

{ Description. inoicates the Feders! item
name and. I recuirgd s minimum description to
idertify the l:em.

2. Unit of Messuré (U/M). Indicates the Stan-
dard of the basic quantity of the listed ftefn g
used in performing the actus! maintenance tunt-
tion. This meacire is axpressed by a8 *wo-chq
acier alphabeticsi ubbrovmoon {e.c.. 84, in;,
atc.). When the unn of measure ditfers 1rom
unit of issue. the Jowes) unitof i isgue that ?!l‘
isfy the required units of neasure.will be noml
tioned.

h  Queniily Tncotporafed in Unil. indicat
the quantity of the item used in the brea OE
shown on the illustration figure. which ig pre rt
for e funciional grocp subfunctional group
assembly. A “V" leelnng i this column 1n11e~
of 8 quantity indicates jhat no specific quantity if
applicable (e.g% sbirgs, spacers.leic).

B-i Specis! Information

‘a. Usable on oodes are shown In the de-
scnption” colurnr Uncoded ltems are applicable g
8!l modeis ‘lnnﬂ icaticr: of the usable on codres
uséd I tis appenr.u are;

Lode Used On

A P{N AV1681204D
B PIN AV‘!GB‘I?QGD
c P/N AV16B1667D
n PIN RSB 17008

h. Detsiled manufecturing linstructions &
iters source codiad 1o be manutactured-or taf
ricetes are found n the narrative portion of thﬂ
putl:zetion. Buik materials requirec to manu-
faciure errs predisted o the Bulk Materia! Grcm.

of this appendun
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8-5. How to Locate Repalr Parts.

8 When Nations! Stock Number or Paert
Number i1 Unknown: ‘

(1) Firat. Find the iliustration covering
the assembly to which the repair part belongs.

(2) Second. identity the repair part on
the iliustration and note the lilustration figure and
item number of the repair part. )

(3) Third. Using the Repair Parts Listing,
ting the figure and item number noted on the -
lustration.

VRWK J0=LY1D0=IVV

b. When Nationa! Stock Number or Part

. Number is Known.

(1) First. Using the Index of Nationat .

83
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The Metric System and Equivalents

Linear Measure
1 centimeter = 10 millimeters = .39 inch
1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3.280.8 feet

1 centigram = 10 milligrams = .15 grain
1 decigram = 10 centigrams = 1.54 grains

Weights

1 gram = 10 decigrams = .035 ounce
1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

To change
inches
feet
yards
miles
square inches
square feet
square yards
square miles
acres
cubic feet
cubic yards
fluid ounces
pints
quarts
‘gallons
ounces
pounds
short tons
pound-feet
pound-inches

Liquid Measure

! centiliter = 10 milliliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ocunces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

| sq. centimeter = 100 sq. millimeters = .155 sq. inch

1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

! sq. dekameter (are) = 100 sq. meters = 1.076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure
1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 feet

Approximate Conversion Factors

To Multiply by To change To Multiply by
centimeters 2.540 ounce-inches newton-meters 007062
meters 305 centimeters inches 394
meters 914 meters feet 3.280
kilometers 1.609 meters yards 1.094
square centimeters 6.451 kilometers miles 621
square meters .093 square centimeters square inches 155
square meters .836 square meters square feet 10.764
square kilometers 2.590 square meters _ square yards 1.196
square hectometers 405 square kilometers square miles 386
cubic meters .028 square hectometers  acres 2471
cubic meters .765 cubic meters cubic feet 35315
milliliters 29.573 cubic meters cubic yards 1.308
liters 473 milliliters fluid ounces 034
liters 946  liters pints 2.113
liters 3.785 liters quarts 1.057
grams 28.349 liters gallons 264
kilograms 454 grams ounces 035
metric tons 907 kilograms pounds 2.205
newton-meters 1.356 metric tons short tons 1.102
newton-meters .11296

Temperature (Exact)
°F Fahrenheit  5/9 (after Celsius °C
: temperature  subtracting 32) temperature






