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TABLE |
{Continued)
SPECIFIC ATION
OR
NOMENCLATURE AEC PART NO, UNIT OF IBSUE

Hubber Sheet, Cellular MIL-B=-81308, Typell, Grade B -

Medium, 1/4 in, by 38§ in. by

36 in,
Rubber Sheet, Cellular MIL~-B-61308B, Type II, Grade B,|{ -

Medium, 1/2 in. by 36 in. by

36 in.
Rubber Sheel, Solid Cloth Insert B833585-00 Holl, 53 in, W

by 90 yd L.

Rubber Sheet, Solid {0, 08 in. thick) MIL~R-8855R, Class 2, Grade -

B0, 1/16 in. by 36 in. by 36 in.
Scale, Torque Indicating 870231-00 Ea
Scouring Powder {Glass cleaning) Pe3-3500 -
Seal, Liead (with 0,013 in, dia wire, 8 in. 1. 834062~00 Ea
Seal, Lead {with 0. 018 in. dia wire, 10 in, 1J 5358880-00 En
Seal, Liead {with No, 23A (Steel)W( galvanized 834825-00 Ea
wire, 10 in. L}
Seal, Lead {with No. 234{Steel)W( wire, 10 in, 1.} 828444-00 Ea
Seal, L.ead {withoul wire) B35267- 040 Ea
Sealant Kit (Epibong 122) B70845-00 2-1/2 oz
Sealant Kit (PR 1221-B 1/2) {§ oz} 188300- 060 Ea
Sealant Kit {PR1221-8B2) 574445-00 & oz
Sealant Kit {Pro-Seal 70682 ur PR142:-H2) 870845-00 2-1/2 oz
Sealant Kif {Pro-Seal 850-B2) {12% catalysi) (6 oz) 200832-01 Ea
Sealant Kit {(RTV60) (W45} 871761-00 2-1/2 om
Sealant Kit (RTV60) (W58} 87242500 2-1/2 oz
Sealant Kit {(RTVE0/80) {W45) 871780-00 2-1/2 oz
Sealant Kit (RTV80/50) {(W58) BY2881-00 8§ oz
Sealant Kit {(RTVS30A/7830R) BI8T00-00 Fa

{Continued on next page} 4
i
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TABLE 1
{Continued}
SPECIFICATION
OR
NOMENCLATURE AEC PART NOG, UNIT OF IS5UE
Sealer, Surfsce MIL~S-43838 -
Sealer, Surface (Phenolic) 837818-00 Qt
Sealing Compound, Asbestos TT=-5-222a -
Sealing Compound, Electrically Conductive {Poly- 873771-00 1/2 pt
sulfide} {kit)
Sealing Comfmund {(MIL-5-7502) (Class B2) 825380-00 Pt
a, Bealing Compound 806314~00% Pt
Sealing Compound (Buna-N type) MIL-5-43838 -
Sealing Compound (EC-750) B29905-00 Pt
a. Bealing Compound (EC-750) 829906-00 Gal
Sealing Compound (EC-1120} {pt kit} 829858-00 . Ea
Sealing Compound (Epon 332} {gt kit 871862-00 Ea
Sealing Compound (Gas tank} B29380-00 Pt
Sealing Compound, Integral Fuel Tanks and MIL-5-7502C -
Fuel Cell Cavities
Sealing Compound (Kit, Hysol, 13080} 876377-00 35 g
Sealing Compound {Red Loctite, Grade A} MiL~-3-22473D, Grade A -
Sealing Compound (Loctite, Grade B) MIL~-5~22473D, Grade B -
Sealing Compound {Loctite, Grade () MIL.-§-22473D, Grade C -
Sealing Compound {Loctite, Grade I) MiL-~5-224730, Grade E -
Sealing Compound {Loctite, Grade H) MIiL-5-22473D, Grade H -
Sealing Compound (i@ctiée, Grade CV) MIL~5-22473D, Grade CV -
Sealing Compound {Loctite, Grade EV} MIL-5-22473D, Grade EV -
Sealing Compound {Loctite, Grade HV) MIL~5-22473D, Grade HV -
Sealing Compound {MIL-5~78%164} 828988-00 Lh
Sealing Compound {Fipetite Siikjs® 870345-00 Stick, 5 i

{Continued on next page; see footnotes at end of tabie, )

Liby 11/16 in.
dia
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SECTION 2
MAINTENANCE OPERATION STANDARDS

2-1 GENERAL.

This section includes stendard criferia used in
conjunction with the maintenance operations given in
other sections of this manual, The criteria are to be
observed, as applicable, in all maintenance operations.

2-2 SAFETY PRECAUTIONS.

The safety precautions given in this paragraph are
to be observed, as applicable, in addition to any
other precautions specified in referencing documents,

2-2.1 GENERAL.

2-2,1,1 Adeguate safety equipment, such as filter
masks, area veniilators, protective clothing, etc,
should be available for all operations Involving use of
toxic, flammeable, and epoxy apgenits., The rules of
personnel cleanliness should be observed carefully
both hefore and afier use of such agenis,

2-2.1.2 Epoxy resins, amines, formulations, and
hazardous volatile liguids should be stored in tight
sturdy containers, preferably in a separate siorage
area, Any mixing and layup operations should be con-
fined to a resiricted area separaie from the general
plant area and free of excess through-itraffic, Such
areas should be kepi clean and uncluttered.

NOTE

If adeguaie exhaust facililies are not
available, small amounis of epoxy, vinyl,
or other foxic formulations may be mixed
in an ouidoor arsa and applled in the work
arsa,

2-2.1.3 To aveld contamination of clothing and work
surfaces, disposable paper should be spread on work
benches and floor arcund the work avea, Fresh
supplies of paper and clean rags should be available
daily or for each separate operation.

2-2,2 EXPLOSIVES, Handle uniis coniaining high
explosives with exirems care io prevent striking or
dropping them. Aveid sparks, open flames, and other
sources of ignition in the area of high explosives.

2-2.2 HIGE YVOLTAGES. The voliages present in
certain units are dangerous and may be fatal if con-
tacted by unprotecied persons. Provide suliable pro-
tection and avold direct coniact with high voliage

& Change 10

sources. Use insulated iools when working in areas
adjacent to high voltage sources.

2-2.4 POWER-OPERATED EQUIPMENT, Disconnect
{if posgible} or furnoff power source prior to cleaning,
adiusting, or performing any mainienance on power-
operated eguipment.

2-2.5 SPLASHING LIQUIDS, FLYING CHIPS, ETC.
In operations involving eye hazards from {lyingchips,
splashing liguids, hot metals, or other sources, wear
appropriaiz safely eguipment,

2-2.8 FLAMMABLE AGENTS. When using flammable
wvolatile materials such as paints, enamels, lacquers,
thinners, solvents, etc, provide proper veniilation
and exhaust facilities. Do not permif sparks, open
flames, or other sources of ignition in the work area,
Keep coniainers closed except when in acfual use,

2-2,7 TOXIC AGENTE, When using toxic volatile
materials such as paints, enamels, lacquers, thinpers,
solvents, etc, wear a fllter mask as reguired. Pro-
vide proper ventilation and exhaust {acilities, Use
toxic malerials as sparingly as pessible. Wash hands
thoroughly with scap and warm water afier using
toxic materials., Keep coniziners closed excepi when
in actual use,

Z-2,.8 EPOXY RESING. Epoxy resins are exiremely
toxic and may cause severe skin irritations. Observe
precauiions for toxic agenis. Use epoxy resins only
in a propsrly preparsd and ventilated area. Mix
compounds in ample-sized disposabie containers with
spouts, Discard contaminated paper and rags in a
closed container, Do aot clean contaminated tools,
rags, oo, in solvent which will be used for other
cleaning operations. Observe personal cleanliness
precautions and wear proper proteciive clothing,

2-2.5  VINYL BESINS, Viayl resins are extremely
toxic and flammable, Observe all precantions specified
for use of toxic and Ilammable pgents. When mixing
winyl compounds, chserve precautions specified for
splashing lqulds,

2~2.10 TEFLON {TPE) FLUOROCARBON REZINS,
Teflon {TFE) fluorocarbon reaing, when exposed lo
sufficiently high ifemperatures, produce ioxic de-
composition products, If smoking tobaccos are present
during use of these resins, or if the iobaccos are
nandled directly after use ofthese resins, theiobaccos
may become contaminaied with teflon dust or parii-
cies; subseguent smoking of the contaminated {obaccos
could produce ifoxic chemical vapora. Insure that
igbaccos are not present, and are not handled, during




use of fluorocarbon resing; wash hands thoroughly
immediately after use of fluorccarbon resins,

2-3 USE OF HAND TOOLS.

2-3.1 Use tools only for the aspecific funciion for
which they were designed. Use only serviceable {ools
of the proper size and type, Failure {o observe this
could cause personnel injury or equipment damage.

2-3.2  Apply only pulling force to wrenches. Pushing
force may be applied to wrenches only if pulling force
is not feasible and if proper precautions are taken o
avoid injury or damage. Do not use a length of pipe
or other exiension device on wrenches io gain in-
creased leverage. Do not sirike wrenches with a
hammer except when using a strike wrench., When
using an adijustable wrench, position it on the nut so
that the pulling force is applied to the stationary jaw
of the wrench, Always tighten the adjusting knurl of
the wrench sc that the jaws fit snugly on the nul,

2-3.3 A rubber, lesd, brass, plastic, or rawhide
mallet may be used for iapping loose wing-type nuts,
keyed gears, splined unions, keys and keyways, or
other similar tight-fitting assemblies,

2-3.4 Do nel use slip-joint pliers on hardened sur-
faces, since the teeth become dulled and the pliers
iose their serviceability. Do not use pliers or pipe
wrenches for tightening or lcosening nuts.

2-3.5 Position a hook or pin spanner sc that the hoolk
or pins are securely seated in the slots or holes be-
fore applying force to the wrench, Assure that slots
of a slotted spanner are seated against pins before
applying force to the wrench,

2-4 ABRADING LIMITATIONS.

The abrading limitations inthis paragraph apply when-
ever abrading is specified after machining, for re-
moving burrs and sharp edges, or for surface re~
finishing. The abrading instrument {file, hard Arkansas
stone, abrasive cloth or paper, pumice, steel wool,
e¢te) shall be of the type and coarseness specified.

2-4,1 When dressing an assembled component with an
abrasive, care rmust be taken to prevent abraded
particles from entering the equipment. Failure io ob-
serve this could cause abrasion between moving sur-
faces or shorting of electrical components, A drop-
cloth may be used ioprotect equipment from particles,
Do not use emery cloth or steel wool when abrading
arcund electrical equipment, since these abrasives
are electrically conductive; use kind and grade of
abrasive specified,

40-54

2-3t0 2-5.2

2-4.2 Parts or surfaces machined toclose telerances
can sustain only a minimum of meaintenance by filing
or abrading,

2-4.3 Corroded structural or cother parts may be
wire-brushed or abraded only to the extent thai they
may ceantinue to safelyperform their original function.

2-4.4 A fine-cut file or hard Arkansas stone may be
used to remove burrs and sharp edges from metal
surfaces. Finish~dressing can be accomplished by
means of various types and grades of abrasives;
choice of ahrasive will depend on hardness of material
being abraded and degree of smoothness desired.

2-4.% After completion of abrasion, adjacent areas
must be cleaned of all abrasive, metal, or other
particies.

2-5 REJECTION CRITERTA FOR ELECTRECAL
CONNECTORS,

As required, the visual and dimensional’ (:h_ebks
furnished in this paragraph are to apply as acceptance
or rejection criteria for elecirical plug and recep-

tacle connectors, The visual checks apply to all types .

of electrical connectors, The pin recession dimen-
sional check applies only to AN- and S5A- ~AN- typa
glectrical connectors with pin contacts.

NOTE

In general, an electrical plug connector

is & movable connecior containing a cou=- .
pling ring for lecking purposes. An elec-
trical receptacle connector is generally -
a fixed connector containing coupling 2
threads or pins to receive the coupling
ring of the mating plug, Plugs and re-
ceptacles may contain either pinor socket
contacts.

2-5.1 VISUAL CHECKS,

2-5.1.1 On connectors with socket contacts, visually
check for insert displacement. If insert is displaced
(off center), atiempti connection with mating connector;
reject if displacement prevenis easy connection or
causes serious interference.

2-5,1,2  On connectors with pin contaets, visually
check for splaying of pins, If pins are splayed,
attempt connection with mating comnector; reject if
splaying prevenis casy connection or causes serious _
interference, Lo

2-5 2 PIN RECESSION CHECK (AN- AND SA A’\? .
TYPE CONNECTORS WITH PIN CONTACTS). Uslng
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[2=3
1
-1

-6 to

TABLE 1}

PIN RECESSION TOLERANCES FOR AN- AND
SA-AN-TYPE CONNECTORS

CONTACT PIN RECESSION*
Dia  x0, 001 Maximum | Minimum
Size No. {Inch} SHELL SIZE NQ, # {Inch) {Inch}
All except 83, 108, 103L, 0,312 0, 250
125, 1458, and 163
18 0,0625
8S, 10S, 10SL, 125, 148,
and 165
12 0,094 All Sizes 0,125 0, 062
8 0, 142 All Sizes
4 0,225 All Bizes
0 0, 357 All Bizes

#Shell size is identified by SHELL PIN

first code number printed SIZE CONFIGURATION PIN RECESSION
on fromt face of connector \ / __{
insert, ({—

**Pin recession is distance
from {ront face of shell to
top of pin,

T

a depth gauge, check for proper pin recession as 2-7 SURFACE INSPECTION.

speciiied in table I1. Reject connector if pinrecession

does not fall within maximum and minimum specified, Whenever surfage inspection requires the measure-
ment of surface irregularities, cbserve the require-
ments and information in paragraph 4-2,

2-6 INSTALLATION/REMOVAL OF THREADED
FASTENERS.

Whenever installing or removing bolis, nuts, screws,
studs, and other threaded fasteners, ohserve the re-
quirements and information in paragraph 3-2,

10 Change 10
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SECTION 3
JOINING OF PARTS

3-1 GENERAL.

All maintenance operations involving the joining of
parts (riveting, bonding, sealing, etc) are included
in this section, except soldering of electrical con-
nections, which is covered in Sectlon 5. Certain
procedures are necessarily general and are to be
used in conjunction with procedures in other parts
of this manual; e.g., the general procedures for bond-
ing by means of vinyl resin adhesive are given in
this section, whereas specific procedures for repair
of vinyl sleeving by means of vinyl resin adhesive
are included in Seetion 5. Make reference to other
parts of this manuval as necessary and as specified.
Refer to Section 2 for applicable maintenance standards
including safety precautions.

3-2 REMOVAL AND INSTALLATION OF BOLTS,
SCREWS, STUDS, AND NUTS.

3-2.1 REMOVAL OF DAMAGED BOLT, STUD,
OR SCREW, Damaged bolis, studs, or screws may
be removed by any applicable method which will not
damage parent material. The following procedures
are recommended for general use.

3-2.1,1 Using twist drill of approximately 1/2 {0 2/3
die of damaged bolt or stud, drill into center of bolt
or stud,

3-2.1,2 Drive square rod or similar tool inte drilled
center of bolt or stud as shown in figure 3-1 and
screw out damaged bolt or stud.

3-2.2
NUTS.

INSTALLATION OF BOLTS, SCREWS, AND

3-2.2.1 GENERAL.

3-2.2,1,1 When the kind of compound and its use is
specified by the referencing docurnent, apply compound
only to bolts or screw, and use only sufficient com-~
pound ta fill "V" of threads. After installation of bolt
or screw, clean area of excess compound.

3-2,2,1,2 When "finger-tighten" is specified, use
only finger force to tighten bolts or nuts. When the
bolt or nut is not readily accessible, an extension
or adapter may be used and finger force applied to
the extension or adapter. An extra extension leverage
device is not permitted for this operation, "Finger-
tighten" is generally specified in applications where
a part {s to be held in position until other procedures
are performed, after which {urther tightening is
specified.

3-2.2,1,3 When "tighten securely" is specified, usec
appropriate tools and moderate force io firmly seat

bolt, screw, or nut, A [astener isg considered to bhe
tightened securely if it has reached the point where an
increase in torque does not resull inadditional turning
of the nut or fastener head, Ifhardware installation in-
cludes a lockwasher, tighten sufficiently to fully com-
press lockwasher, If doubt exists as to whetheror not a
fastener is properly tightened, the torque values given
in iable Il may be used as guides,

3-2.2,2 SELF-LOCKING BOLTS AND NUTS. Self-
locking bolts and nuts incorperate a fiber or nylon
core which is tapped by the threads of the associated
piece {bolt or nut, as applicable),

3-2.2.2,1 Use associated hardware having clean full
threads; those having unfinished ends as resultiof
cutting, or burred at cotfer pin holes, will tear core
of self-locking piece. Dress all rough edges, Stripped
or worn threads do not provide a satisfactory hold-
ing surface for either the metal threads or locking
core of the seli-locking piece.

SQUARE ROD OR:
SIMILAR TOOL

HOLE DRILLED IN
DAMAGED BOLT,
STUD, OR SCREW

FigUI’E 3-1 Removal of Damaged Boelt, Stud,
or Screw
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3-2,2.2.2 Whenever possible, use new self-locking
bolis or nuie and associsted hardware and insuve
that threads of all pieces are clean and smooth
before installation. Check that nuis and bolis are
matched as to size and thread; use only corrosion-
resistant sieel zssceiaied hardware with cergoyow
resistant steel self-locking hardwars. {

3-2,2,2.3 I reuse of self-locking hardwarxjis DEy -
miited, check that threads are in servigesble con-
dition and thai nylon or fiber core iz nof loose or
broken and extends at least io outermosi sdge or
apex of threads, Check thai core will insure sufficient
friction for locking capability. If thesg conditions
are not met, use new hardware,

3-2,2,2.4 Do not pretap nyvleo or igbe; core, The
self-locking action iz accomplished b’j{ permitting the
threads of the assovciated hardward fo perform the
tap. '

3-2.,2.2.5 If the locking feature is at 1 end of the
seli-locking nut, the nut must be installed metsl-
threads firsi; if the locking feamz}a’é iganylon or other
type core, the nut may be rEfajled either end lst.
Unless otherwise specified, roufgh or chamfered-end
bolis must exiend the full rmmg; hamferihrough the
locking feature of the nui; flat-dnd bolis, stads, or
serews must exiend at leagt 1L/82 in, through the
locking feature of the nut. .

NOTE

L

The overall height of a self-locking nut
is equal io the combined height of »
plain nut and lockwasher,

3-2,2,2,6 When installing self-locking boll, insurs
that asscciasled nut, when fully tighiened, engapes
locking core of bolt,

3-2.2.2.7 Because of ihe locking feature of zelf-
locking bputs aod bolts, the recommendsd forque
values may nol apply; hence, they shounld be tightened
securely {(paragraph 3-2.2.1.3}, I atorque is specifiad,
insure thal the nut or bolt is fully seated before
applying mensursd forgue,

3-2.3 UBE OF MEASURED TORQUE ON THREADED
FASTENERS.

3-2.3.1 GENERAL,

3-2.3.1.1 Whenever 2 torgue value is required for the
51 ghtwmg of any screw, nul, or bolt during ihe
assembly of components, it is usually specified at the
appropriaie location in the applicable referencing doc-
ument, When no torque value 1s specified, the torgue
values lsted in table III may be used as guldes. When
minimum torgue values only are specified, the install-
ation forque indications must noi exceed the max-
bmum values lsted in table 111, Befer fo table IV for
converting torgue values from pound-inches fo ounce-
inches or pound-~fesi,

3-2.3.1.2 When forgque values are specified, the re-
quirements are considerad {0 be fulfilled when the
minimarm forque values are present. The maximum
torague value is used only as o lmii, and maust not be
exceeded,

3-2.2.1.3 Maximum torque specifications are lmited

to gprlications whers siructural or functionzl fallure

may resull Irom overiightening, When the maximum

torgue value only is specified, the amount of torgue

zm;%las% shall oot be less than the minimum allowable
peeified in table III,

3-2.3.1.3A In all cases, insurse that the nut, boll, or
scerew is lully sented before applying the speeified
foraua,

TABLE 11
WRENCH TORQUE FOR STEEL BOLTS AND NUTS®
BOLT 5i74E TORQUE S BOLY 5128 TORQQUE S
{Fine Thread Series) {Pound-Inches} {Coarse Thread Series) {Pound-Inches)

8-35 8-32 12-15
ig-32 10-24 20-25
174-28 1f4-20 40-50
5/16-24 5/16-18 B0-80
2/8-24 3818 160-185
T{16-20 7/18-14 235-255
1/2-20 50 1/2-13 400-480
3/16-18 g)eé £00 9/16-12 500-T700
5/8-18 1100~ id@& 5/8~11 : TO3-800

3/4-18 2300-2500 3/4-10 11541600

718-14 2500-34000 T/8-9 2200-3000

1-14 3700-5500 i-8 3700-5000

1-1/8~12 5800-7000 1-1/8-8 5500-6500

i-1/4-12 S040-11000 1-1/4-8 63008000

#Bolt and/or nut material: steel {cadmium plated). Nut{if used) style: self-locking or cagtellated
##For shear nuis {thin, flat nuis), apply approximaiely 60% of the torque value specified

‘!7 Fanl PRSP I |



TABLE 1V
TORQUE CONVERSION CHART

QUNCE-~INCHES] POUND-INCHES{ POUND-FEET
/4
1/2
3/4
1
4 1/4
8 142
16 1
56 G 172
192 12 1
354 24 2
5768 38 3
768 48 4
850 50 5
78 6
84 7
88 8
108 g
120 10

~2,3.1.4 For tighiening nuis that compress gaskets,
seals, or packings, measare and record jorgue only
at the time of installation, Measurement of torque
subsequent to assembly is limited to ascertaining that
minimum forgue exists,

3-2.3.1.8 Holding the iforque wrench as shown in
figurs 3-2, apply force to the torque wrench handle
slowly and with steadily increasing magnifude, When
checking torgue values for bolts installed with non-
Fixed nuts, resirain the bolt from turning and apply
the forque wrench to the nut only.

3-2.3.1.6 During the last stages of rotation, a set or
seizure (popping spund} of the threaded fastener some~
times cceurs. Break the set by rotating the nut or bolt
i & back-off direction, and again apply tighiening
novement with a steady sweep of the torgue wrench,
luring which time the torgque reading shall be taken.

CAUTION

When using a 'single acting’ torque
wrench, i.e., one which gives & forque
indication in ecnly 1 direction, insure
ihat the iorque wrench is installed prop-
erly so that the torgue indication is
_obtmined when using the wrench in a
“dlockwise direction for applying torqueon
‘right-hand threads, or in a counterclock-
wise direction for applying torque to left-
hend threads,

3-2,3.1.4 t0 3-2.3.3

N DT,
\E \

RIGHT

RIGHT

WRONG WRONG

FEQU re 3-2 Holding the Torque Wrench Handle _'

3-2.3,1.7 To apply force by pushing on a torque
wrench is normally considered dangerous, Pulling is
the preferred method of applying force, Use exira-
caution if pushing is the only way the torque wrench
can be used. Use a "single acting' wrench clockwme
only when tighiening. :

3-2.3.2 METHOD I. This method involves use of a
standard torque tester to obtain specified (a{:tual)
torque when extensions, adapters, crowfeet, etc are
required, :

3-2.3.2.1 Atftach extension, adapter, elc, as required
to torque wrench.

3-2.3.2.2 Install adapter (if requizied}on torque tester,
size to receive extension, adapter, ete,

3-2.%.2.3 Setspecified{actual)torgue ontorque tester,

3-2.3,2.4 Apply torque wrenchwithattached hardware
to torgue tester and operate wrench until desired
torque is reached on tesier, The torque given onthe
wrench is the "indicaied" tforque, Make a repeai
tightening operation as a check. S

3-2.3,2.5 Note indicated torque on check sheet for
that specific torque application. Sueh torque is'valid |
only when the same torque wrench is used with 5ame

attachmeni(s) and in same relationship with wreneh,

3-2.3.3 METHOD II. This method provides for reading
actual applied torque directly from torque wrench
regardless of use of adapters, When an extension rod
and universal ioint are attached to the torque wrench
{and adapter if required) (figure 3-2A) and the wrench
is used as indicated in the figure, the lever length of
the adapter and its relation to the lever length of the
torgque wrench have no effect,

e 11 198



3-2,3.3.1 to 3-3.1 4054

3-2.3.3.1 For bestresults, the socket extension should L+ A
be kept perpendicular io the adapler; however, slight
angular relationships will not cause significant in-
accuracies,

3-2.3.3.2 Apply torque wrenchwith attached extension
rod and universal joint {and adapter if installed), and,
supporiing end of wrench as shown in figure 3-2A,
operate wrench, The torque given on the wrench is
the actual torque,

13-2,3,4 METHCD III. Thisg method serves the same
| purpose as method I except indicated torgque is ob-
| tained through calculation instead of testing, Itutilizes
gthe relationship between indicated torgue and applied
torque as expressed in the formula:

L+ A

L

=

Torque-indicated L

Torque-applied ~ {1+4)

§ The values of 1. {(ever length) and {L+A) (effective
flever length) can be established by taking measure-
ments as shown in figure 3-2B which indicates correct
f measuring points for various kinds of torgue wrenches
§ and  lorgque wrench-adapler combinations, Both
measurements are always made along a line parallel
] to the longitudinal axis of the torgue wrench. Use
| torque indicating scale (P/N 870231-00) to calculate
| indicated torque in accordance with instructions L

| printed on scale, If scale is not available, indicated L+ A

| torque may be calculated {using the same measure- {L plus A is equal to L)
i ments) by dividing (L.+A) into L. and multiplying the
§ result by the torque reguired in ihe appropriate
i technical manual (i,e., torque-applied},

1

3-3 INSTALLATION OF COTTER PINS.

3-3.1 Tighten nut to proper torque reguirements
until hole in shank aligns with slot in nut, as shown
in figure 3-3. If alignment is not proper for insertion
of pin, tighten nut {do not back off} until hole appears
in siot.

L

I T
J {l.plus A is
less than L)

Figm‘e 3-2A  Torque Wrench with Extension Rod Figure 3-2B correct Measuring Points on Various
and Universal Joint Kinds of Torgque Wrenches

128 Change 7



NOTE

The cotter pin hole is aligned so that
ne more than one-half the diameter of
the pin will protrude zbove the nut castel-
lation. One or two washers (maximum}
may be installed under the nut, if this
iz necessary to properly locate the cotter
pin.

3-3.2 Insiall proper size cotter pin with pin head
firmly seated in slot of nut, and with axis of cotter
pin eye at 90 degrees to bolt shank, as shown in
preferred installation in figure 3-4,

3-3.3 Cut lower prong of pin at point B, figure 3-4,
The upper prong may be cut at point A if necessary
to provide clearance. Bend both prongs as shown.

40-54

.
TE

3-3.2 to 3-3.3

+

]

ACCEPTABLE NOT ACCEPTABLE

Figure 3-3

Installation of Castellated Nut

Change 7 13 -



3-3.4 to 3-4.1.9

PREFERRED ALTERNATE
MAXIMUM NORMAL ,—— MINIMUM
cuT \ CuUT

50°
- 80%
HEAD SNUG
TO SHANK

Figure 3-4 Instaliation of Cotier Pin

NOTE

The alternate instzllation shown in figure
3~4 may be used to cbviale clearance
problems when the preferred installation
method is not practicsl., The alternate
method iz also used for the installation of
cotter pins in {lat-head pins,

3-3.4 When installing cotier pins inrodend bearings,
clevis pins, and similar applications, install pins as
shown in figure 3-4, clipping the prongs within the
60~-degree and tangent points as shown,

3-4 INSTALLATION OF SAFETY WIRE

Safety wiring is a method of wiring various types of
removable fastenings {other than self-iocking types!
to prevent loosening by vibration, Two types of
safety wiring are employed: The double-twist method,
by which two strands of wire are twisied together
between each connected unit; and the single-wire
method, by which a single sirand of wire, connecling
a closed group of units, is twisted only at the ends.
When practical, the double-twist method Is preflerred.
Use of the single~wire methed is limited to groups of
similar units in a closed geometrical pattern{square,
iriangle, rectangle, circle, ete.} on parts inelectirical
systems or in places whers the double~iwist methoed
iz not practical, The illustrations of various types of
safety wiring shown in this section are not intended {o
be restrictive;i.e., other configuralions are accaptable
provided they conform ic the foliowing general re-
quirements, :

3-4.1 GENERAL.
3-4.1.1 Safety wire is always insteiled in sucha

manner ithat any fendency of a unitio lposen will be
resiricied by an additional tightening of the wire.

14 Change 10
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3-4.1.2  Unless otherwise specified, wire shall be
corrosion-resistant sieel, 0,832 in. diameter {MS
20995C32), or 0.020 in, diameier {MS20885C20).
3-4.1.3 When wiring by single-wire method, use the

largest nominal size diameter wire of specified
material which hole will accommodate.

3=4,1,4 Do not reuse wire alier removal from a part,

3-4,1,5 When safely-wiring components in tight as«
semblies, the wire may end alany convenient location,
In all cases, exercise vare that wire and wire ends
will not interferve with any movting paris.

3-4,1.8 When twisting wire, use the number of
twists per inch indicated in i{able V and twist to
within approximately 1/8 in, of each unit, Pull wire§
sufficienily {aut to minimize chafing and fatipue
caused by vibration; however, insure that wire is
not  oversiressed, Avoid nicks, kinks, and other
abrasions to wire surface, excepl those caused by
commergial wire-{wisting pliers, If pliers are used,
those with smooth jaws are recommended, Exercise
care to avold damaging adiacent components or
electrical wiring with pliers.

3-4.1.7  Always install safety wire through holes
provided, In the event no holes are provided, safely-
wire io convenient adjacent part, insuring ithal wire
does not interfere with function of part,

2-4.1.8 When safety-wiring widely spaced multiple
groups by the' double-iwist method, 3 units shall
be the maximum number in a series, When safely-
wiring closely spaced multiple groups by the single-
wire method, the maximum number of uniis in a
series shall be the number of units which can be
safety-wired by a Z4-in. length of wire, The maxi-
mum span of wire belween uniis shall be 6 in,

3-4.1.9 After safety-wiring the final unit, twist pig-

tail approximately 1/2 in. long {3 to Tiwists) and bend
pigtail in toward component tz prevent snagging.

TABLE V
TWISTS PER INCH OF SAFETY WIRE*

WIRE DIAMETER TWISTS PER INCH
0, 026 G-12
$. 032 7-10
3, 040 T-10
(3.041 7-10
0,047 3-8
0,051 5-8
. 091 4-7

A Mtwist” is the rotation of twe crossed
strands of wire through 180 degreesg,




3-4.2 INSTALLATION OF SAFETY “WIRE ON
THREADED FASTENERS AND ON MINIATURE AND
COAXIAL TYPE ELECTRICAL CONNECTORS,

3-4.2.1 Figures 3-5, 3-6, and 3-7 illustrate proper
methods of installing safety wire on various types
of ihreaded fasteners and hardware. Figure 3-8
illustrates improper metheds of safety wiring. For
bolts and screws with left-hand threads, installation
of wire using single-wire method will be reverse o
that shown.

3-4,2,2 Miniature and coaxial type electrical con-
nectors are safety wired in the same manner as
similar types of threaded fasteners (figure 3-8},
except that the wire may be passed through only one
hole of the coupling ring and is atiachedio a specified
adjacent eomponent or hole.

3-4,2.28 Coaxial slectrical connectors are also
wired as shown in figures 3-8A and 3-8B. Figure

_STEP 1
&<
OR
CROSES
UNDER

When using the double-twist methed, insert
safety wire through first unit and route free
strand etther arcund or over the unit, I the
free strand ig routed around the unit, make
sure the direction of twist is such that the
free strand crosses undar the strand protrud-
ing from the hole, thus preventing the {ree
gsirand from forming a slack loop by slipping
up over the unit, ¥ the free sirand is routed
over the unit, the direction of twist is not
important, When safety-wiring t{apered bolt
heads and castellated nuts, always route the
free strand over the unit, I the stud pro-
trudes beyond the fop of a castellated nut,
route the free strand over the nut and along-
gide the protruding stud,

::> 1/8"

3-4.2 to 3-4.3.2

3-8A illustrates method of installation of safety wire
from connector {o drilled screws where the con-
nector flange is drilled. Figure 3-8B illustrates
method of installation of safety wire from connector
to drilied screws where the connector is not drilled
for safety wire,

3-4,2.3 Prior to safety wiring castellated nuts,
tighten nut until hole in stud aligns with slots in nut,
without exceeding maximum and minimum torgue
requirements, if specified,

3~4.3 INSTALLATION OF SAFETY WIRE ON TURN-
BUCKLES {Figure 3-8},

3-4.3.1 Prior to safety wiring, tighten both threaded
terminals securely or to specified torque.

5-4.3.2 After turnbuckle has been tightened, pass
two safety wires through hole in center of turnbuckle

_STEP 2

WITHIN -~
APPROX

Holding the strands teut, iwist to within ap-
proximately 1/8 in. of each unit. If the free
strand is to be routed arcund the second unif,
make sure it crosses under the strand which
enters the hole of the gecond unit,

- STEP 3

3 to 7 TWISTS

After the final unit has been wired, twist a pigtail
approximately 1/2 in, long (3 to 7 twists}) and bend

OR the pigtail back or under to prevent snagging.

7 CROSS UNDER

Figure 3-5 Installation of Safety Wire (Double-Twist Method)
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DRILLED BOLT HEADS
{Closely Spaced)

DRILLED
BOLT HEADS

40-54

BOLT HEADS IN
DIFFERENT PLANES APPLICATION

SINGLE FASTENER

CASTELLATED
WUTS ON 5TUDS

HOLLOW
PLUG

Figure 3-6 Applications of Double-Twist Method Safety Wiring

When using the single-iwisi method, pass the wire through the
series of drilled units, making sure the tension of the wire is
applied in the direciion of forgue of each unit. Form a pigiail
at the end the same as specified for the double-twist method,

SMALL SCREWS IN CLOSELY SPACED
CLOSED GEOMETRICAL PATTERN

External snap rings are
safety-wired as shown
Internal snap rings ars
not safety-wired,

-

Figure 3-7  Installation of Safety Wire {Single-Wire Method}
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40-54 3-4.3.3 to 3-4.4.3

INSUFFICIENT

CAUTION

SAFETY WIRING THAT WILL
PERMIT THE FASTENING DEVICE
TO LOOSEN OR WHOSE PIGTAIL
CONSISTS OF LESS THAN 3
TWISTS IS NOT ACCEPTABLE.

barrel. Bend ends of wire 90 degrees toward ends of
turnbuckle barrel as shown.

3-4.3.3 Pass ends of wire through hole in turnbuckie
eyes, or between Jaws of turnbuckle fork, as appli-
cable, Bend wires back toward center of turnbuckle,
and wrap each wire 4 tmes around shank, Bind
wrapped wires in place as shown,

wired, pass one wire throughhole providedin: terminal
and loop wire over free end of second wire, Wrap
both ends around shank as shown,

3-4.4 INSTALLATION OF SAFETY WIRE ON AN-

AND SA-AN-TYPE CONNECTORS. External com-

ponents of connectors are provided with holes for

safety wiring. Prior to safety-wiring connectors,

insure that the coupling nut is securely tightened.

. Safety wire is installed on connectors in such a manner
Figure 3-8A Safety Wire of Coaxial Connector that the drilled coupling nut, cable clamp, and cross-
(With Drilled Flange) drilled screws are held by the wire in the direction

of tightening of the component, giving positive as-
surance of security of component. Unless otherwise
specified, connectors with at least one undamaged
hole may be safety-wired, Various methods of safety-
wiring connector components are shownin figure 3-10,

3-4,4,1 Wiring of a split-back angle connector is
shown in item 1, figure 3-10, Thread wire through
screw heads, and cross wire from left to right, Twist
wire ends with 3 to 7 twists, Cutoff excess wire ends.
Bend twisted wire ends back against connector.

3-4,4,2 Safety wiring of an angle connector to a re-
ceptacle is shown in item 2, figure 3-10, Lace wire
through coupling nut and twist both strands down to
point just above receptacle mounting screw. Thread
wire through screw head, and fwist wire ends with 3
to T twists, Cut off excess wire ends, Bend twisted wire
ends back against coupling nut,

Figure 3-8B safety Wire of Coaxial Connector 3-4.4,3 Whenflange-type mounting plug is used, thread
(Without Drilled Flange) wire through all four screw heads, and twist wire with

Change 2 17
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TURNBUCKLE FORK

SAFETY WIRES

TURNBUCKLE
BARREL

4 TURNS WRAP

N 4
AL

TURNBUCKLE EYE

4 TURNS
WRAP THIMBLE

TURNBUCKLE WITH CABLE

/E-é TURNE WRAFP

TR

SAFETY WIRES

SWAGED TERMINAL

TURNBUCKLE WITH SWAGED TERMINAL

Figure .3-9 Safety Wiring of Turnbuckle

3 to 7 twists as shown in item 3, figure 3-10. Cut off
excess wire ends. Bend twisted wire ends back against
connector shell,

3-4.4.4 Safety-wire connector plug and receptacle
approximately as shown in item 4, figure 3~10,
Install wire so that a1l drilled components areheld by
wire in direction of tightening of component. Draw wire
taut and twist wire ends with 3 to 7 twists. Cut off
excess wire ends, Bend twisted wire ends down against
adapter,

3-4,5 INSTALLATION OF LEAD SEAL ON SAFETY
WIRE (Figure 3-11},

3-4,5.1 I plain lead seal {without wire) is to be in-
stalled, safety-wire units as specified in previcus

18 Change 12

Figure 3-10 Examples of Safety Wiring of AN~
and SA-AN-Type Connaciors

paragraphs on safety-wiring, except, afier wire has
been passed through final unit, proceed as follows:

3-4,5,1.1  Twist wire and pass wire ends through
lead seal, using a method shown in figure 3-11,

3-4.5,1,2 Compress lead seal with hand crimper,

3-4,5,1.3 Bend wire ends in fo prevent snagging.

3~-4.5,2 If leed seal {with wire} is to be installed,
use wire associated with lead seal to safety-wire
components as specified in previous paragraphs
on safety wiring. Secure lead seal and pigtail in
same manner as specified for plain lead seal.

3-5 {Deleted)
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{(Figure 3-12 deleted)

SEPARATE SEAL
AND WIRE TYPE

NOTE:

If any seal shown has slot
between holes, imbed wires
in slot before crimping

SEAL WITE wirg o3k

"ATTACHED TYPE

Figure 3-11 safety Wire and Lead Seal
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3-6 RIVETING.

Procedures in this paragraph cover the removal, in-
stallation, and inspection of conventional round, uni-
versal, and {lat head rivets (100 degrees countersink),
The use of blind riveis in place of conventional rivets
should be avoided; however, if their use is necessary,
only pull-type blind rivets should be used.

WARNING

Use of explosive rivets is {o be governed
by applicable service regulations and pre-
sumes the observance of normal safety
precautions concerning explosives.

3-6.1 REMOVAL. When removing rivets, every effort
should be made to prevent enlarging or damaging the
original rivet hole. For rivetis in dimpled holes, this
requirement is mandatory, since these rivets must
be replaced with rivets of the same diameter. In all
other types of rivet installation, as many as 25 percent
of a group of rivets may be replaced, if necessary,
with rivets of a larger diameter; or in & group of less
than four rivets, one rivet may be replaced by one of
a iarger diameter,

3-6.1,1 PREFERRED METHOD, Using drill size
recommended in table VI, drill through center of rivet
head sufficiently deep to sever head from shank, Knock
head off rivet shank and tap shank from hole,

3-6.1.2 ALTERNATE METHOD, Using chisel, knock
driven or manufactured head from rivet shank “T'ap
shank from hole. :

3-8 to 3-6.2.3

TABLE VI

RIVET AND DRILL SIZES RECOMMENDED FOR
RIVET INSTALLATION

NOMINAL RIVET HOLE

RIVET DIA DRILL DA
{Inch} SIZE (Inch}
1/16 No. 51(0, 067) 0.063 - 0,073
3/32 No. 41{0, 097) 0.094 - 0,104
1/8 No. 30(0.128) 0.125 - 0,135
5/32 No. 21(0,158) 0,156 - 0.171
3/16 No., 11{0.181) 0.188 - 0. 203
1/4 F (0. 257) 0. 250 - 0, 265
5/16 O (0, 316) 0.313 -~ 0,328
i/a vV {0.377) 6,375 - 0.380

3-6.2 INSTALLATION,

5-6.2.1 Drill rivet holes, uging drill sizes recom-

fnended in table VI for plain or countersunk holes,.or. -
table VII for dimpled holes, Observe hole patterns, ..
edge margins, and distances between holes as speci~ii .

fied, or in accordance with good shop practice. When
installing blind pull- type rivets, drill only pilot ‘holes
at this time. The holes are tobe drilled to Imal speci-
fied diameters (iable VII) after dlmplmg

3-6.2.2 I couniersinking is required countei‘sﬁik
holes to 100 degrees, using stop- countersmking too}.
whose pilot diameter is equal to hole diameter ‘and so
that, after installation, rivet heads will be within
flush range of 0,000 in, below to 0,010 in. above
surface of sheet. When countersinking i'o:j_'re'_cepticm of

coin~dimpled sheets, countersink so that__-_spaéing__ -

oceurs between sheets as shown in figure /3-13,

NOTE

Shaving of rivet heads will be permitted, " -
after installation, to decrease excessive
protrusion, provided rivet head diameter @
is not decreased more than 5 percent and .-
surface of sheet is not damaged. '

3-6,2.3 If dimpling is required, dimple in accordance
with good commercial practice, so that, after installa-
tion, rivet heads will be within flush range of 0. OGD
in, below to 0,010 in, above surface of sheet.

NOTE

Coin-dimpling (figure 3-14) is preferred
to modified~radius dimpling. A modified-
radius dimple may be used only in lower
sheets, provided it receives a colndimple
from above. Nesting a modified-radius
dimple in a coin dimple or countersink
will result in an improper fit.

Change 1019 .
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TABLE VI
HOLE SIZES AFTER DIMPLING

CONVENTIONAL RIVETS
{Inch Max}
BLIND RIVETS,
Rivet Drinl Aluminum PULL TYPE
Diameter Recommended and Steel Magnesium {Inch)
1/16 51 {0,067} G.077 0,077
3/3z 40 {0,098} g,108 4,108
1/8 30 {6,128} {.144 0,138 0,128 to 0,132
5/32 25 {0, 181} 3,178 0,176 0.160 40 0,164
3/18 11 (0,191} 0,218 0,208 0.182 to 0,198
1/4 1/4 (0,250} 0.288 0.265 0,256 to 0,261
5/18 5718 {0,312} 4,380 2.327
3/8 V{0,377 3,425 0,392
0.0080 MAX DIMPLE
GAP ~COUNTERSINK =
{,0005 MIN

MODRIFIED-RADIUS DIMPLE

COIN DIMPLE

Figure 3-14 Types of Dimpling

3-5.2.4 Clean heles of 21l foreign material such as
dirt, chips, or burrs, Check all plain, countersunk, or
dimpled holes for proper diameters {table VI or VII,
as applicable) and depths {paragraph 3-8,2.20r 3-8.2.3,
as applicable).

3-6,2,4A Use the appropriale manufacturerts biind
rivet gun io install blind rivets,

3-6.2.5 Using recommended rivet gunat manufactiured
head of rivet and using fiat bucking bar of proper
weight, install riveis in accordance with good com-
mercial practice, insuring that sheets are pulled
together tightly at rivet joints, that riveis are not
excessively deformed, and that sheeis are not dented
around rivet heads, If use of HB09 Hand Yoke Riveler
iz specified, install riveis as shown in figure 3-15,

NGTE

It is recommended that the sheetsor parts
be held together by means of temporary
fasteners until at least half the rivets
of a pattern have been installed.

20 Change 13

Figure 3-15 use of 1909

3-6.3 INSPECTION.

3-8.3.1 Check that rivet installation is tight and
that manufactured head {for round or universal head
rivets only) is seated flush against surface. Installa-
tion is acceptable if a 0.002-in, shim cannot be slpped
under manufactured head o contact rivet shenk.

3-6.3,2 Check diameter and height of rivet heads for
conformance to dimensions specified in table VIII,

3-6,3.3 For flush-type rivets only, check that manu-
factured head is within flush range of 0.000 in, below
6,010 in. above sheet surface, If required, rivetheads
may be shaved to decrease excessive protrusion
provided the diameter of rivet head is not decreased
miore than 5 percent and sheet surface isnot damaged.
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TABLE VI11 o
RIVET LENGTH AND HEAD DIMENSIONS (After Riveting!

3-5.3.4.40 3-6.3.5 -

HEIGHT OF
MANUFACTURED
HEAD {After DIAMETER OF HEIGHT OF LENGTH ALLOWANCE
Riveting) {Inch) . DRIVEN HEAD DRIVEN HEAD FOR DRIVEN HEAD=*
RIVET Round Universal Recommended Recommended Universal | Countersunk -
DIA Head Head Min Max Min Max Head Head
{Inch)’ | (AN235) | (AN470) | (Inch) (Inch) {(Inch) {Inch) {Inch) “{Inch)
1/16 0. 039 0.021 0. 081 0.104 0. 025 0. 040 3/32 1/16
3/52 0. 058 G, 031 0.122 0,157 0. 038 0. 050 9/64 3/32
1/8 0, 078 0.042 0.183 0, 208 0, 050 0, 083 3/16 7/64
5/32 0. 087 0. 052 o, 203 ¢, 260 0. 062 0. 077 15/64 1/8
3/18 0,117 0. 062 0. 244 0,312 0, 075 0, 095 5/32 u/64
1/4 0,156 0, 083 0.325 0,417 0.100 0,127 3/8 7132
5/18 0. 195 0,104 0, 406 0. 520 0,125 0,158 15/32 15/84 iaf
3/8 0. 2334 0,125 0, 488 0,625 0. 150 0.180 9/186 21/64

*Qbtain total rivet length by adding the grip and the length allowance for driven head.

3-6.3.4 Check that driven head of rivet is approxi-
mately barrel-ghaped. Check driven head for breaks,
eracks, or other deformation; refer to figure 3-16 for
acceptance and rejection criteria, Check that no part
of hole, counterbore, or dimple is visible beneath
rivet heads,

3-6.3.5 I complete circular indentation in manu-
factured head is present (caused by using rivet set
which ig too small), reject rivet,

Crack-
free area
(Reject if less
than 1.1 times
- rivet shank
diameter)

_Open crack

{Reject if more
than 3 eracks)

Intersecting cracks
-on head
: {Reject)

— Buperficial inter-
secting cracks on
edge

{Acceptable)

: FigEH'E 3-16 Inspection Criteria for Driven
Rivet Heads

3_-7 {Deleted)
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3-8 REPLACEMENT OF FLUSH-TYPE HI-SHEAR
RIVET WITH SCREW.

Subject to foltowing limitations, a flush-typeHi-Shear
rivet may be replaced with a 7522 {aluminum} or
75230  {corrosion-resistant  steel} screw. These
secrews, available in several standard diameiers, are
similar to a standard ANSGS screw except that the
head dimensions correspond to those of a Hi-Shear
rivet,

3-8.1 The 7823 screw is an approved substitute for
an NAS177 Hi-Shear rivet only. The 7523C screw is
an approved substitute for a 2R7C Hi-Bhear rivetonly.

3~8.2 The hole and countersink of the original Hi-

Shear rivet installation must not be oversize or
deformed as the resuit of rivet removal.

22 Change 3
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3-8.3 There must be sufficient clearance and a flat
seat for the nut, If a {lai seat does nol exist, spot
facing is not permitted,

3-9 REFPLACEMENT OF HI-SHEAR RIVETS,
LOCKBOLTS, RIVNUTS, STUDS, AND
CLINCH BOLTS.

Hi-Shear Rivets, Huck Lockbolts (Huckbolt Stumpl,
Rivnuts, Rosan Siuds and Clineh Bolis are removed
and installed in accordance with manufacturer’s
specifications, Obtain such specifications from typical
manufacturers indicated in table IX, Replacement
of specific hardware i3 indicated in referencing
documents, and ARC part numbers are noted in
applicable [llustrated Paris Breakdown listings.

3-10 (Deleted)

3-11 TYING OF COMMON KNOTS.

The method of tying ceriain common knots used in
parachute tying and for other purposes is shown
in Migure 3-20. I application of an overhand knot
is specified to insure that a basic knot does not
slip, tle overhand knot ito each [ree end as close
as possible to basic knot, after basic knot has been
pulled tight,

3-12 SEIZING NYLON ROPE ENDS.

Fither of the following two methods may be used to
prevent nylon rope ends {rom fraying.

3-12.1 SEIZING BY MEANS (OF TAPE. Cut off

rope ends so that strands are spproximately flush

with each other. Starting 0.06:0.88 in, from end of
rope, tightly wrap repe end with two or three layers
of electrical insulation tape {black plasiic, 0.007 in.
thick}) so that each layer overlaps previous layer
to within 0.06 in. Press tape end firmly to Insure
adhesion,

3-12.2  SEIZING BY MEANS OF NYLON TWINE.
Cut off rope ends so that strands are approximately
flush with each other. Using sufficient length of nylon
twine, tighily wrap twine around vope end as shown
in figure 3-21.
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{Figures 3-17, 3-18, and 3~19 deleted)

TABLE IX
TYPICAL MANUFACTURERS

TRADE NAME MANUFACTURER ADDRESS

THREADED INSERTS, STUDS, AND CLINCH BOLTS

Banc~ Lok Inseris Boots Aircraft Nut Corp 537 Newton Tpk, Norwalk, Conn
Heli-~Coil Inserts Heli Coil Corp, Inc 2 Shelter Rock Lane, Danbury, Conn
Kelox Inserts Keloc Industries 165 Presgcott, East Boston, Mass,
Keengert Inserts Newton Insert Co 6502 Avalon Blvd, Loz Angeles, Calif
Niec~ Lok Ingerts Newton Insert Co 6502 Avalon Blvd, Loz Angeles, Calif
Nylok Inserts The Nylok Corp 613 Industrial Ave,, Paramas, N. J.
Rosan Inserts Rosan, Inc Rosan Bldg, Newport Beach, Calif
Rosan Slimserts Rosan, Inc Rosan Bldg, Newport Beach, Calif
Tap-Lok Inserts Groov~Fin Corp 1134-T Hendricks Causeway, Ridgefield, N. J.
Weg Ingerts Raylyn, Inc 628 Paula Ave., Glendale, Calif
QUICK-ACTING FASTENERS
Airloc Fasteners Cineh~Monadnock Division 18300 East Valley Blvd, Post Office Box 1222
of United-Carr City of Industry, Calif, 91747
Airloe Fasteners United-Carr Fastener Corp 238 Main, Cambridge, Mass,
: Camloc Fasteners Camloc Fastener Corp 24 Spring Valley Road, Paramas, N. J.
Dzus Fasteners Dzus Fastener Co, Inc 127 Union 5t, West Islip, N. Y.
Presloc Fastners Hage Industrial Corp 3700 Roanoke Rd, Toledo, Ohic
P Quick~Lock Fasteners Simmons Fastener Corp 1761 N Broadway, Albany, N, Y.
Shakeproof Fasteners Nlinois Tool Works, Inc Shakeproof Div, Elgin, Il.
MISCELLANEOUS
Hi~Shear Rivets Hi-Shear Corp 24Tth 5t & Crenshaw Blvd, Torrance, Calif
: National Serew & Mfg Co E 75th at Jenkins, Cleveland, Ohio
Navan Producis, Inc E}l Segunda, Calif
Huck Lockbolts Huck Mig Co Detroit, Mich
Rivnuts B, F. Goodrich Aerospace Akron, Ohio
& Defense Prod,
Rosan Clinch Bolts Rosan, Inc Rosan Bldg, Newport Beach, Calif
Rosan Studs Rosan, Inc Rosan Bldg, Newport Beach, Calif
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=
5

BOWLINE

OVERHAND

Figure 3-20 Common Knots

3-13 REPLACEMENT OF THREADED iNSERTS.

3-13.1 GENERAL, Various types and kinds of
threaded inseris are removed and installed in ac-
cordance with mamufacturer's specifications. Obtain
such specifications from typical manufacturers in-
dicated in table [X, Replacement of specific threaded
inserts are indicated in referencing documenis, and
AEC part numbers are noted in applicable Illusirated
Parts Breakdown listings.

24 Change 3

STEP 1

Lay iwine along rope end as shown,

STEP 2

Starting approximately 1/2 in. from rope
end, tightly wrap twine arcund repe end until
length of seizing approximately equals
diameter of rope,

BTEP 3

Pull ends of twine to tighten seizing.

Do ifs]
STEP 4

Trim ends of iwine close to seizing.

Figure 3-21  Seizing of Rope Fnds with Nylon
Twine

3-13.2 EXCEPTIONS TO STANDARD REMOVAL
AND/OR INSTALLATION,

3-13.2,1 GENERAL APPLICATION, When installing
threaded inserts, if the maximum specific installation
depth is inadvertently exceeded, do not altempt to

meet tolerance by backing out insert; in such cases,

remove the insert and install a new one.

g
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3-13.2.2 1o 3-13.2.4

{Figure 3-22 deleted)

3-13.2,2 HELI-COIL EXTRACTING TOOL (1227-8),
When required, the Heli-Coil exiracting fool No,
1227-6 is modified in accordance with dimensions
in figure 3-24, and used when specified by the refer-
encing document,

3-13.2.3 HELI-COIL INSERTS, When installing
notched Heli-Coll inserts, the tang is to be removed
only in through-hole operations or in blind-hole ap-
plications only if the removed insert had the iang
removed. In all cases of iang removal, make sure
the broken-off tang is removed from the hole,

d-13,2.3A HELI-COIL GO/NOT-GO GAGES, Before
installing replacement insert, check hole for confor-
mance to installation data by means of Heli-Coil

GO/NOT-GQ gages. A Class 2B thread fit for Heli-
Coil inseri replacement is required unless otherwise
indicated in the referencing document, Reject as-
sembly if hole accepis NOT-GO gage and installation of
larger size or other type insert is not authorized,

3-13.2.4 ROSAN INSERTS. When installing Rosan
inserts, the depth of the installation must be such
that the top surface of the lock ring is at least 0,005
in. below the surface of the parent material, and no
deeper than flush with top of insert. This requires
that the insert proper be installed so that serrated
collar is 0,010 to 0,020 in. below surface of parent
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3-13.2.5 1o 3-14.2.1

{Figure 3-33 deleted}

I
(o
O
O
et A e

5/8 4 3/ 16" i

Figure 3-24  Modification of Heli-Coil
Extracting Tool No, 1287-8

{Figure 3-25 delgted)

material. Additionally, a proper size boll and nut may
be used, if desired, in place of the Hosan installation
tocl, If the bolt and nut are used, wrench torgue is
applied to the nut only.

3-13.2,5 REPLACEMENT OF OTHER TYPEINSERTS
WITH ROSAN "SLIMSERT.Y

3-13.2.5.1 Bemove original inseri in accordance with
instructions for the particular insert, isking care not
to damasge parent material during remowval, Clean
hole of all chips and other forelpn maiter,

26 Change 3
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3~135.2,5.2 I insert must be shoriened, prior to in-
stallation cul insert to reguired length, using any
aceepied shop method, Tap drill hole to 1-1/4 times
Insert length.

34-13.2.5,3 Redrill and reisp for size and type of
"Slimszert” being installed, If depth of insert instal-
fation is critical, tap drill to specified depth {(if given}
or {ap drill as specified by manufaciurer, Clean hole
ol all chips and other foreign material,

NOTE

If insert installation depth is oritical,
iap drilling and counterboring musi be
parfermed as two separate operations,
sinee use of the meoufaciurer's racom-
mended siep drill will resulf in a deeper
hole than desired,

3~1%,2.5.4 Insiall "SHmsert.”

3-14 REPLACEMENT OF QUICK-ACTING
FASTENERS,

3-14,1 GENERAL, Various types and kinds of quick~
acting fasieners are removed and installed in ac-
aprdance with manufacturer’s specifications, Obiain
such specifications from iypical manufsciurers in-
dicated in table I¥. HReplacement of quick-aciing
fasteners are indicated in referencing documents,
and AEBE{ part numbers are neted in applicable
HHlustraied Paris Breakdown listings,

3-14.2 HREPAIR LIMITATIONS FOR DZUS FASTENER
INSTALLATION,

3-314.2.1 DAMAGE LIMITATIONS FOR FASTENER
DIMPLES,

a. Circumferentisily cracked dimples are not
repairable,

L. HRadially eracked dimples are repairable if:

{1} There are no more than 3 cracks per
dimple,

{2} No crack ewtends beyond the dimple
radius.

{3} No crack is circumferential for any part
of its ilength,

{4} There iz noe more than ong cracked
dimple in every {ive., {This allows repair of two ad~
jacent cracked dimples in the cenier of a group of
13.)




{Figures 3-26 and 3-27 deleted)

3-14.2.2 REPAIR OF DIMPLE FOR STUD INSTAL-
LATION (Figure 3-28),

3-14.2,2,1 To stop crack, drill one No. 40 {0.098}
haole at end of crack,

3-14.2.2.2 Using material of same gauge as material
of damaged part, cut 2~1/2~in, dia double and dimple
doubler to match dimple in damaged part. If damaged
dimple is near edge of sheet, cut one side of doubler
to match edge contour.

3-14.2.2.3 Position doubler to under side of damaged
dimple and spot weld areas shown.

3~14.2.3 REPAIR OF DIMPLE FOR SPRINGINSTAL-
LATION (Figure 3-28),

3-14.2.3.1 To stop crack, drill one No. 40 (0.098)
hole at end of crack.

3-14.2.3.2 Using 3R4-2 reinforcing for 11/32~-in, dia
dimpled hole or 3R4-3 reinforcing 28/32-in. dia
dimpled hole, cut doubler of approximate shape and
size shown in figure 3-29. Drill and dimple center of
doubler to sufficient dia to provide support to dam-
aged dimple as shown.

3-14,2.3.3 Rivet doubler and spring beneath damaged
dimple as shown,

3-15 BONDING.

The bhonding processes described in this paragraph
apply to bonding of metals, plastics, rubbers, felts,
and cloth to themselves and to each other, utilizing
rubber- and vinyl-base adhesives. In all cases, sur-
face preparation prior to bonding is important, since
the cleanliness and texture of the bonding surfaces
determines to a large extent the strength and durability
of the bond.

3-15.1 SELECTION OF MATERIALS. The procedures
given here are general and apply only to the specific
materials mentioned in the procedures; use of other
materials will require adjusting the procedures as
necessary, according to Military or manufacturer's
specifications, or in accordance with information

40-54

3-14.2.2 to 3-15.1

STOP CRACKS WITH NO, 40
DRILL (0. 098) HOLE,

ADD A DIMPLED DOUBLER OF THE
SAME GAUGE MATERIAL AS THE
DAMAGED MATERIAL, SPOT-WELD
AS SHOWN, MAXIMUM GAP
BETWEEN DIMPLED DOUBLER AND
SKIN IS NOT TO EXCEED 0, 005,

Figure 3-28 Repair of Dimple for Stud Ingtallation

DRILL NO, 40
STOP HOLES AT
END OF CRACKS

SECTION A-A

REINFORCEMENT
MAXIMUM GAP
BETWEEN DIMPLE

AND REINFORCEMENT

13 NOT ’I:O EXCEED 0, 005,

P s \\ A
§ T CmmY }
%Y -‘JJ_‘_:" e n S s inn
e :_..— A u ; h et
~ S -
~ -
~. -

Figure 3-29 Installation of Spring
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3~15.2 to 3~15.3.2

derived from tests performed previously on sample
materials, In all cases, use the bonding material
{if any} specified in the applicable manual.

3-15.2 SURFACE PREPARATION.

3-15.2.1 ABRADING. Roughened surfaces tend to bond
more satisfactorily than smooth, glossy surfaces,
Unless otherwise specified, prior to final cleaning
and drying, abrade bare metal surfaces in accordance
with limitations specified in paragraph 2-4. Do not
abrade plated metal, lead, tin or metal surfaces which
have been newly treated, chemically or otherwise,
with conversion coatings (alodine, phosphate, ete).
Abrade plastic and rubber surfaces (except cellular
or expanded rubbers) only sufficiently to roughen
the surface and {o remove surface gloss,

3-15.2.2 CLEANING AND DRYING. Prior io bending,
clean both bonding surfaces thoroughly of old bonding
material, abraded material, dirt, oil, grease, tarnish,
and other contaminants in accordance with applicable
procedures in TP 35-51. Afier ecleaning, dry both
bonding surfaces thoroughly in accordance with pro-
cedures in TP 35-51, Perform honding as soon as
possible after surface preparation, Wear clean white
gloves for all necessary handlng of surfaces after
cleaning.

NOTE

The solvent o be used for cleaning
shouid be that recommended by the ad-
hesive manufacturer, If this information is
net available, the following solvenis are
generally effective: Toluene {technical),
methyl ethyl ketone {technical), and tri-
chloroethylens {(iechnical) for the rubber-
base adhesives; toluene (technical) for
the silicone base adhesives (before cure);
and acetone for the epoxy base adhesives
{before curel. The removal of silicone

{Pages 29 and 30 deleted)
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and epoxy base adhesives after cure is
difficult, although removal can he effected
to some extent by soaking in {or repeated
applications of) organic coating remover.
If specifically permitted, an epoxy bond-
line may be left intact after separation of
the bonded parts, the old bond material
abraded ifo an even contour, and a new
bond effected over the old bonding
material,

3-15.3 RUBBER-BASE ADHESIVES. Of the rubbep-

base adhesives lsted in table I, the following are

recommended for general use: FEC-778, EC~-047,

EC-2124, EC-1022, Plichend 30, and buna-N adhésives §
and their listed alternaies., For bonding felt, cloth,

and sponge rubber materials, the following are recom-

mended: Adhesive {EC-770) and adhesive {reclaimed

rubber), For ponding neoprene rubber and fabrics,

the neoprene-base adhesives (EC-847, EC~2124,§
C-51§, Loxite 6000, etc) are recommended,

3-15.3.1 PREPARATION OF ADHESIVE,

3-15.3,1,1 Stabilize bonding surfaces and adhesive
ai room temperature (approximately T0°F),

3-15.3.1.2 I required, add soiveni to adhesive in
accordance with manufacturer’s instructions,

3-15.3.1.3 Mix adhesive thoroughly o achieve uniform
consistency and viscosity,

3-15.3.2 METHODS OF APPLICATION. Depending
on the bond strength desired, any of the following
three methods may be used; the methods are listed
in order of increasing bond sirengih., The relative
thickness of the adhesive film to be applied will
depend on the particular adhesive being used, the
meihod of application, and the type and roughness of the
bonding surfaces, If required, mask or otherwise pro=
iect all adjacent areas which are not to be coated
with adhesive,
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3-15,5.2.1 to 3-15.4,1.2

3-15.3.2.1 OPEN OR WET BONDING. The open or
wet bonding method is recommended when one or
both bonding surfaces are porous or when arelatively
low-strength bond is acceptable,

3~18.3.2.1,1  Apply thin, even [ilm of adhesive io
both bonding surfaces. Allow surfaces o air-dryto
tacky stage which will allow adherance, but notirans-
fer, io finger when touched lightly. The open drying
time may very from approximately 5 to 20 min,

3-15,3,2.1.2 When surfaces are tacky. complete bond
by firmly pressing or rolling surfaces fogether io
insure intimate coniact at all points. Wipe off excess
adhesive,

3-15.3.2.1.3 Maintain pressure for minimum of 24
hrs,

3-15.3.2.2 BOLVENT REACTIVATION. The solvent
reaciivation method is recommended for applications
requiring a cold bond with maximum solvent release,

3-15.3.2.2.1 Apply thin even film of adhesive to each
of prepared bonding surfsces. Allow surfeces io
air-dry completely or until no longer itacky or sticky.
At room temperature of approximately 75°F, this time
may vary from a minimum of 1 fo 2 hrs for very
thin films; however, a drying period of from 19 to
24 hrs is recommended,

NOTE

If desired, higher temperatures may be
utilized to reduce drying time substan-
tially. For example, a drying time of
approximately 1 hr is sufficient at a
temperature of approximately 120°F.

3-15.3.2.2.2 Using a clean cloth saturated {not drip=-
ping} with suitable sclvent, moisten adhesive film of
one bonding surface {preferably of the denser or
heavier part). Immediately press or roll surfaces
firmly fiogether to insure initimate coniact at all
peints, Wipe off excess adhesive,

NOTE

For solvent reactivation, always use the
same or similar solvent as that used in
the basic adhesive mixture. Methyl ethyl
ketone {Technicall is a suitable solvent
for the following adhesives: EC-847,
EC-1022, EC-778, MIL-5-4383, Plicbond
=30, and buna-N adhesive. Toluene {tech~
nical} is & suitable solveni for the follow-
ing adhesives: EC-870 and EC-T11.

3-15,3,2.2.3 Unless otherwise specified, maintain
pressure for minimum of 12 hrs. .
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3-15.3.2.3 HEAT-REEACTIVATION, The heat-reacti-
vation method is recommendad when maximum bond
strengih is desired or when both bonding surfaces
are non-~porous, This method allows the highest
degree of solvent release.

¥~158.3.2.3.1 Apply thin, even {ilm of adhesiveio cach
of the prepared bonding surfaces. Allow surfaces to
air-dry compleiely or until no longer facky or sticky.
At room temperature of approximately 759F, this time
may vary from a aninimum of 1 to 2 hrs for very
thin films of adhesive io approximately 24 hrs for
thick films; however, a drying period of from 18 ip
24 hrs is recommended,

NOTE

If desired, higher iemperatures can be
utilized io reduce drying ifime subsian-
Hally, For example, z drying time of
approwimately 1 hr is sufficient at =
temperature of approximately 120%%,

3-15,3.2.5.2 PFirmly press or voll bonding surfaces
together ito insure intimate contact of all poinis and
wipe off excess adhesive, Meaintain pressure and heat
to bond~line temperature of 250 to 275%F for 5 to 15
min, using the longer lime schedule for the lower
curing temperature,

3-15,3.2.3.3 Allow assembly fo cool under pressure.

3-15.4 VINYL RBESIN ADHESIVE. Vinyl resin ad-
hesive is obtained by compounding specified amounis
of wvinyl insulating sleeving with sultable solvent
{technical grade teirahydrofuran and/or cyclohex-
anone). The adhesive is intended for use in bonding
flexible winyl plastics only and, unless otherwise
specified, is not fo be used io bond vinyl plastic o
other materials. If desired, adhesive {¥N-13-3), con~
sisting of a 20 percent solution of cyclohexanone and
vinyl plastic, may be used in place of the compounded
adhesive,

WARNING

The solvents used in compounding vinyl
resin adhesive are toxic and flammable.
Observe applicable safety precautions
{paragraph 2-2).

3-15.4.1 PREPARATION,

3-15.4.1.1 Befors compounding adhesive, prepare
surfaces {o be bonded in asccordance with para-
graph 3-15.2,

3-15.4.1,2 Select proper solvent or proper perceni-
ages of solvent in accordance with desired drying
{ime as specified in table X,



TABLE X
VINYL ADHESIVE DRYING TIMES

SOLVENT
DRYING TIME®
Tetrahydrofuran | Cyclohexanone {Minutes}
100% -- 1-1/2
50% 50% 18
35% 65% 21
- 100% 32

*Apnroximate tack~iree drying times detarmmed
for film thickness of 0, 002 inch at T4 °F and 53%
relative humidity,

3-15,4,1,3 Compound adhesive in ratio of 15 g of
vinyl insulation sieeving to 85 milliliters of solvent,
Mix thoroughly to achieve uniform consistency and
viscosity, Allow mixiure to stand in clesed container
for approximately 24 hr prior io use to insure
thorough compounding of components. Mix thoroughly
immediately prior to use.

3-15.4.2 APPLICATION,

CAUTION

Because of the rapid drying time for
viny} resin adhesive, pour off only gquan-
tities of adhesive which can be completely
utilized within the specified drying time,

3-15.4.2.1 Apply thin, even film of adhesive to bond-
ing surfaces and bring surfaces into contact as socon
ag practicable,

3-15,4,2,2 Immediaiely male bonding surfaces and
wipe away excess adhesive, Allow bond to cure for
specified drying fime, Adjust curing time as required
for film thicknesses or temperaiures which differ
from those specified in fable X.

4-1%.5 SILICONE RUBBER ADHESIVE. Procedures
in this paragraph ecover the bonding of silicone rubber
materials to themselves or fo nonsilicone maiferials,
ising eilicone rubber adhesive {Silasiic 140) or sili-
cone compound (RTV-881, kit), When bonding silicone
to nonsilicone, a silicone primer (A-4084} is used to
prepare the nonsilicone surface for bonding.

WARNING

The adhesive contains toxic components,
Observe applicable safety precaulions
{(paragraph Z-2}.

3-15,5,1 SILICONE TO SILICONE,

3-15,5.1.,1 Prepare surfaces {or bonding as follows:

403-54 3-15.4.1.3 to 3~-15.5.2.2

3-15,5,1.1,1 Clean surfaces in detergent-water solu- -
tion followed by clear water rinse, Dry at room
temperature,

3-15.5.1.1.2 Rinse surfaces in clean acetone (tech-
niczl} for 5 sec maximum or wipe surfaces with

clean lint-free cloth or paper wipes moistened with

clean acetone,

3-15,5,1.1.3 Force- drg for approximately 1/2 hr at
temperature of 160°45°F,

NOTE

If the cleaning procedures specified are
not feasible, the surfaces may be cleaned
by means of a clean cloth moistened with
acetone and allowed to air-dry until all
traces of acetone have evaporated, I
this method is used, care must be taken
to prevent acetone {rom being trapped in
recesses.

3-15.5.1.1.4 Lighily abrade surfaces to be bonded
and wipe off loose particles with clean lmt free
cloth, If possible, avoid handling surfaces after
cleaning and abrading. H handling is necessary, take
care to prevent contamination of surfaces.

3-15.5,1.2 Apply thin, even film of Silastic 140 ad-
hesive or RTV-881 compound to each surface to be
bonded and immediately press surfaces together

inpuring intimate and complete contact. Appiy suffi-
cient pressure to surfaces to force excess adhesive
out of bond line; wipe off excess adhesive, while still
wet, with elean lint-free cloth moistened with acetone.
Maintain pressure and avoid disturbing bond line until
adhesive has air-cured for handling (at least 4 hr
at room temperature}, '

3-15.5,1,3 Oven-cure for addifional 8 hr (minimum)
at temperature of 200°210°F; or, if complete air-cure
is desired, cure at room temperature for additional
20 hr {minimum) or until bond no longer exudes
distinct acetic acid odor {Silastic 140 adhesive only).

3-15,5,2 SILICONE TO NON-SILICONE.

4-15.5,2.1 Prepare silicone surface as specified for
silicone to silicone bonding.

3-15.5.2.2 If nonsilicone surface is metal, thoroughly
clean surface by degreasing method (TP 35-51) and
abrade surface by abrading or sand blasting. After
abrading, wije surface with clean lint- ~free cloth
moistened in suitable solvent {acetone, methyl ethyl
keione, toluene, or trichloroethylene}.

NOTE

Freshly machined or plated metal surfaces
need not be abraded, but must be thor-
oughly cleaned with a suitable solvent.
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3-15.5,2.3 If non-silicone surface is molded or
laminated plastic;-abrade surface or sand hlast io
remove surface gloss and mold release agents, and
wips off loose particles with dry, lint-free eloth or
paper wipes,

NOTE

Freshly machined plastic surfaces need
not be sbraded. However, if a lubricant
or coolant was used during machining, the
surface must be solvent cleaned,

3-15,5.2,.4 Apply thin, even film of silicone primer
"{A-4094) to all non-silicone surfaces to be bondéd.
Allow primer to air-dry at room temperature lor al
least 30 min,

3-15.5.2.5 Apply thin, even film of Silastic 140 ad-
hesive or RTV-881 compound io each surface io be
bonded and immediately press surfaces iogether,
assuring intimate and compilete contact. Apply suifi-
clent pressure to surfaces io force excess adhesive
out of bond line, Wipe off excess adhesive, while still
wet, with clean lint-free cloth moistened with acetone,
Maintain pressure and avoid disturbing bond Line uatil
adhesive has air-cured for handling (at least 4 hrs
at room temperature),

3-15.5.2.8 Oven-cure for additionsl 8 hrs {minimum)
at temperature of 2(3005:100}?; or if compleie air-cure
is desired, cure at room temperature for additional
20 hrs {minimum} or until bond no longer exudes
distinet acetic acid odor (Silastic 140 adhesive only).

3-15.6 EPOXY RESIN {(-4) ADHESBIVE. BEpoxy resin
{C-4) adhesive is supplied in kit form containing the
required weight of activator D packaped in a separate
container. I is intended for use in nonstructural ap-
plications for bonding metal where it is desired io
slide or position the rubber surface relative to the
metal surface. It is also used for bonding thermo-
setting plastics io themselves,

WARNING

Epoxy resin adhesive and activator are
toxic. Observe applicable safety precau-
tions {paragraph 2-2}.

3-13.6,1  POT LIFE, After addition of activaior,
pot life of adhesive iz approximately 20 min at room
temperature of approximately 75°F. Pot life may be
increased by maintaining the activated adhesive at
temperatures from 40%to 50°F,

3~15.6,2 REMOVAL OF SPILLED OR EXCHSS AD-
HESIVE, Remove any spilled or excess adhesive be-
fore it cures, since removal of cured adhesive is
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difficult, Remove by wiping with cleancloth moistenec
with acetone or other suitable solvent, If spilied
or excess adhesive has cured, remove in accordance
with procedures in TP 35-51.

3-15.6.3 PREPARATION,

3-15.6.3,1 Prior to mixing adhesive, prepare hond-
ing surfaces in accordance with paragraph 3-15.2,
H required, mask or otherwise proiect any adjacent
surfaces or partsnoirequiring application of adhesive.

CAUTION

When mixing adhesive, prepare only suffi-
cient amounts consistent with the limited
pot life of the activated adhesive,

Thorough mixing of adhesive and activator
is exiremely imporiant,

3-15.6.3.2 Add actlvator i{o adhesive in the ratio of
! part by weight of activaior D fo 4 parts by weight
of C-4 adhesive. Stir thoroughly for several minuies
to achleve uniform consistency and viscosity.

CAUTION

Adhesive must be applied to bonding
surfaces and surfaces brought inte con-
tact within 1 hour aller activation of
adhesive,

3-15.6.4 APPLICATION AND CURE,

3-15.6.4.1 Apply fhin, even film of adhesive io pre-
pared bonding surfaces.

CAUTION

When clamping parts under pressure,
exert only sufficien! pressure {o make
assembly immobile. Too high a olamp~
ing pressure could cause ioo thin a bond
line, and hence a poor hond.

3-15.8.4.2 Join bonding surfaces and apply uniform
and moderate pressure by means of clamps or other
devices. Maintain pressuyre uniil bond is compleiely
cured.

3-15.6.4.2 Remove any excess adhesive which may
have been forced oul of hond line by application of
pressure,

3-15.6.4.4 Cure bond under pressure in accordance
with one of the following minimum time and bond-line
temperature schedules:




2. One to two hr at 150%F to 175°F temperature

b, Twenty-four hr at 77VF temperature

3~18.7 BONDING RUBBER AND LEAD LINERS.
3-15.7.1  LIMITATIONS. Permissible extent of re-
pair of rubber or lead liner is limited to separations
as specified in appropriate TP manvals of -1 and/or
-2 series,

3-15.7.2 BONDING RUBBER LINER.

3-15,7.2.1 Prepare surfaces to be bonded in ac-
cordance with procedures in paragraph 3-15.2,

3-15,7,2.2 Bond rubber liner in accordance with
procedures for rubber-base adhesives in paragraph
3-15.3, using open or wet bonding method.

4-15.7.2.3  When bonding small separations, force
nominal amocount of adhesive inito separation and
proceed as specified in paragraph 3-15.3.2.1. Wipe
olf excess adhesive.

3-15.7.2 BONDING LEAD LINER.
3-15.7.3.1 Fabricate wood block having contour fo
match inside surface, Fabricate 2nd wood hlock

having a contour to match outside surface.

3-16.7.3.2 Prepare surfaces to be bonded in azc-
cordance with procedures in paragraph 3-~15,2,

3-15.7,3.3 Bond lead liner in accordance with epoxy
resin adhesive procedures in paragraph 3-15.86.

3-15,7.3.4 When bonding small separations, force
nominal amount of adhesive inlo separation and pro-
ceed as specified in paragraph 3-15.8,

CAUTION

Care must be taken not to clamp the wood
blocks so tightly that the thickness of the
lead liner is decreased.

3-15.7.3,68 Position wood blocks opposite each other
s8¢ that area of separation is beiween blocks. Clamp
blocks together, drawing liner in place.

3-16 STAKING.
3-16.1 MECHANICAL STAKING.

3-16.1.1 BSTAKING OF HOLT, STUD, OR SCREW
THREADS. Position center punch, prick punch, or

40-54 3-15.7 to 3-16.3.2

a 010 - 0,015
[

{G, 010

B

/;%+

FEQUFE 3-30 Mechanical Staking of Taper Pin,
Rowel Pin, or Bushing

similar tool at 45% angle against first expoged bolt
thread beneath nut, Using hammer, drive punch tfo
nick and jam thread against nui, If 2-thread staking
ig required, position punch apsinst sccond exposed
bolt thread and drive both threads against nut,

3-15.1.2 STAKING OF BOLT, STUD, OR SCREW
ENT, Using metal hammer, peen threaded end of bolt
beyond belt thread tips until bolt end forms wedge or
cap against nut,

3-16.1.3  STAKING OI" DOWEL PIN TAPER PIN,
OR BUSHING (Figure 3-38),

3-16.1.3.1 Check that dowel pin or taper pin is in-
stalled so that head is approximately 0,010 in. below
surface, Check that head of bushing is approximately
flush with surface,

3-16.1.3.2 Impress stake by means of center punch
approximately G.015 in. from edge of hole and ap-
proximately 0.010 in. deep as shown., One stake is
sufficient.

3-16.1.3.3 For small taper or dowel pins, impress
stake in center of pin head, using 60° conical shaped
tool,

3-15.1.3.4 If required and accessible, apply stake
at opposite end of dowel pin or bushing,

3-16.2 STAKING WITH PAINT. Liberally apply
specified paint {o exposed threads of bolt or stud,
aespecially al nut juncture, If more than @ coat of
paint iz reguired, aliow each coat to dry before
application of next coat,

3-16.3 STAKING WITH ELECTRICAL INSULATING
COMPOUND {Glypial).

3-16.3.1 Using trichlorcethylene (technical), clean
surfaces to which glyptal will be applied.

3~16.3.2 Apply sufficient glyptal to threaded fastener
at locations shown in figure 3-31 (for threaded
fasteners) or figure 3-32 (for dowel or taper pins) to
provide effective seal when paris are joined. Use
glyptal sparingly to prevent filling slot or recesses
in head of threaded member with excess glyptal. For
dowel pins only, repeai application at opposite end of
pin if accessible,
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Figure 3-31 Staking Threaded Assemblies with Glyptal
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FEQU?G 3-32 Staking Taper or Dowel Pins with
Glyptal

3-16.3.3 Remove excess giyptal before i sets. Upon
reassembly {If required), clean 2ll surfaces of ald
glyptal before re-installing part. When removing any
fastener to which glyptal has been applied, exercise
care to preveni small particles of glyptal from
{alling into areas where foreign matter is undesirable,

3-16.4 SPTAKING WITH SEALING COMPOUND
{Loctite),
3=-16.4.1 Using trichloroethylene {technical}, clean

surface to which sealant is to be applied.

3-16.4.2 On insert surfaces (zinc plating, cadmium
plating and plastics, apply 5-percent soluiion of ac-
tivator (Locquic) to surfaces and allow to dry before
application of sealant,

3~16.4.3 Apply sufficient amount of sealing compound
(Loctite, grade as specified) to each part of metsl
fastener to provide effective seal when parts are
joined,

3-16.4.4 Remove all excess sealant from fastener.

3-16.4.5 When confined between two closely fitted
metal surisces, the sealant converts from a liquid
to a solid in less than 10 min, The sealant con-
tinues to harden and gain strength on further standing,
Strengih and hardness reach a permanent steady value
within 3 days at room temperaturs (70°F). More than
30 percent of the final strength is reached in 3 hrs
at 90°F, 6 hrs at 729F, and 12 hrs at 50°F, Hardening
can be accelerated by heat and is complete in 15 min
at 212°F, or in 5 min at 350°F., Best resulis are
obtained when the treated joint is allowed to set
at room temperature for at least 30 min hefore
heating to complete the hardening process,

3-17 WEATHER AND PRESSURE SEALING.

3-17.1
JOINTS,

SEALING OF FAYING SURFACES AND

3-17.1.1 CLEANING.

3-17.1.1,1 Surfaces to be sealed must be cleaned
after all machining operations have been compietad,
Surfaces shall be free of burrs, chips, dirt, oil, ete.

3~-16.3.3 to 3-17.1.5.2

3-17.1.1.2 Surfaces io be sealed shall be given a
{inal cleaning by brushing on clean, dry cleaning sol-
vent (Stoddard), or other suitable solvent, and wiping
the wet surface with a clean lint-free cloth before the
salvent evaporates,

3-17.1.1,3 The sealing compound can be applied over
fully dried and cleaned zinc chromate primer, pro-
vided the primer is adherent. Nonadherent primer
coatings must be removed prior to appliczation of the
sealing compound,

3-17.1.1.4 Surfaces to be resealed shall be scraped
clean of old sealant prior ito application of fresh
sealing compound, or may be cleaned by using
toluene {technical}l or irichloroethylene {technical
grade},

3-17.1.,2 PREPARATION OF SEALANT. Mix sealing
compound (gas tank} in accordance with manufacturer's
directions. Since the material has a limited working
life, the compound must be applied to parts and the
paris assembled within the specified time, to avoid
premature curing of the material,

3-17.1.3 SEALING FAYING SURFACES DURING
ABBEMBLY.

F~17.1.3.1 Using spatula or similar tool, work
material into all areas of one of the faying surfaces
to thickness of approximately 1/32 in,

3~17.1.3.2 As soon as possible after application of
sealing compound, assemble parts as required,

§-17.1.83.3 After assembly, remove excess compound
with toluene (technical) or trichlorcethylene {tech-
nicall.

3-17.1.4 SEALING OF SEAMS AND JOINTS OF
ASSEMBLED PARTS,

3-17.1,4.1 Apply bead of sealing compound to joints
of fabricated parts by means of pressure pun, spatula,
or similar tool,

3-17,1.4.2 Work bead of material into jointas far
as possible. Type of bead is shown in figure 3-33.
Outer surface and edges of bead shall be smoothed
and faired. This may be done by means of a brush,
spatula, or similar tool, wet with water,

3-17,1.5 BEALING OF HOLES AND SLOTS.

3-17.1.5.1 Small holes and slots are filled as shown
in figure 3-34.

3-17.1.5.2 Openings under joggles, ete, are sealed
by completely filling cavity with sealing compound
applied by means of pressure gun. All edges shall
be smoothed and faired,

37



3-17.1.8 to 3-17,2.2

1/4" AND BELOW ABOVE 1/4"

|

FAYING SURFACE SEAL

UNDER SPLICE PLATE
AND FRAME

BEADSEAL AT END
OF 5PLICE PLATE

?igure 3-33 Sealing of Seams and Joints

1){;%”

-

{-—-—-—»z;‘s“ MAXK,

Figure 3-34 sesling of Small Holes and Slois

3-17%,1.8 BEALING OF INSERTS,

4=17.1.8.1 Inserts such as riveis, bolig, fasisners,
ete, are sealed by applying sealing compound either
to the hole and faying suriace, or to ihe insert belore
inseriion,

3-17.1.6.2 When faying surfaces are sealed during
fabrication, il ig gencrally nol necessary io further
seal the riveils or bolis,

3172 APPLICATION OF SEALING COMPOUNDS
{Sealant Kiis), Sealant kils coverad in this paragraph
are iisted in table X1

3-1% 2,1 DEFINITION OF TERME, Terms used
these procedures are defined as Inllows,

in

3-17,2.1.1 SHELY LIFL, Bheif life is ihe lengih of
time, from daie of manufaciure, that unmixed sealant
reiains its properiies,
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NOTE

Sealant kits which have exceeded their
shelf life {overage kiis} are io be used
only if sealantkiis whichhave nolexcesded
their shell life {currentkits)arenotavail-
able, Paragraph 3-17.2,4 specifies sam-
pling iest to be performed i overage
sealant kil is io be used,

CAUTION

o
Temperatures above B0 ¥ cause degrads
ation of curing agent,

3-17.2,1,1.1  Sheif life of sea},&rt shipped and siored
at temperature of 86°F to 41°F is 4 mo.

3-17,2,1,1,2  Shelf Llife of sealant shipped and stored
at temperature of 40%F {o 329F is 8 mo,

3«17.2,1.1.3  Bhelf life of sesalant shipped and storsd
at temperaiures below 329F iz 12 mo,

~17.2,1.2 POT LIFE, Pot life is the length of time
mixed sealant retains s appileation characteristies,
Pot life specilisd in inble XI ig based on sxposure of
sealant to room temperature (7297) and 50% R dur-
ing mixing and application, Temperatures higher i
7395 ge relative humidity grenier than 50% tend 10§
shorien pol life znd femperatures lower ihan 72°F
or relaotive humidity lower than 50% fend to increas
pot life, Az s general rule, pot life has not been e
ceeded 1f the ssalsni can be applied through gun
nozzie provided with the kit ond the zealant wets the
zurface being sealed,

ihan

2]

3«17,2,1,3 CURE TIME, Cure time is the times within
which accepiable sezlant achieves Shore A 25 hard-
ness rocm lemperature {7 TIMEY and 50% relative
humidity, The form Fiock fres” describes that stnge
of cure at which sealant, wh touchad lipghily, will
not adhere to ihe fingers, Hefor o frst [cotnote of
ighiz XI for effeciz of toemperpiurs and humidily on
cure time,

i
[ER S

31

7.2.1.4 HABDN®SS CHECK, Hardness check is
é that verifies curing properities of sealant by
asuring its hardness, This check may be made
i any time during cure afler sealanit has reached
tack {ree stage, When sealant reaches the required

aobe i:,u

o8
1E

e »ui

hardness {Shore A 25}, no furiber lesiing is nec-
esgary, even if the specified cure time has not
zlapsed.

3-17,2.2  SHIPPING AND STORING OF SEALANT
KITS, SHealant kits must be shipped and stored ad
temperatures of 80°F or below: otherwise ssaland
characteristics are affected,



40-54 3-17.2.3 to 3-17.2,4,1

TABLE X1
INFORMATION ON USE OF SEALANT KITS

CURE TIME
Teo Tack- Ta
SHELF LIFE | POT LIFE | Free State | Shore A 25 Hardnesgs®
SEALANT XIT {Mo} {Hr) ir} {Hr}
PR1221-Bi/z2 4 - 13 1/2 16 30
PR1221-B2 4 - 12 2 24 48
Pro-Sesl B80-B2 4 - 12 2 24 72
Pro-Seal 850-B2 4-132 i-1/2 %4 72
{12% catalyst)
Pro-5eal 706-RB2 4 - 132 Z 24 T2
RTV 60 4-1312 1/2 3-6 24
BTV 60/80 4 - 12 1/2 3 - 4 24
Epibond 122 ok 1/2 24, *%

*Cure time of all above sealants varies with ambient temperature; cure
timme of all above sealants except Epibond 123 is affected by humidity.
It is recommended that all curing be done at room temperature or
higher. The following is a guide for adjusting time for conditions of low
temperature or low humidity: Double the cure time for each 18 degrees

- below TZQF; for PR1221, Pro-Seal, and RTV sealanis, double the cure

time for a 25 percent decrease in RH

**Hefer to manufacturer's specifications

3-17.2.3 SAMPLING, sults on another lot sampling test wiil provide an-
other 2-mo shelf life for the lotf, i

3-17.2,3.1 On receipt of each shipment of sealant kits,

one sealant kit from the shipment must be sampled 3-17,2,4 SAMPLING TEST PROCEDURES,

{paragraph 3-17.2,4) to verify mixing, application,

and curing properties, If the shipment consists of more 3-17.2,4,1 MIXING OF SEALANT,

than one lot {as evidenced by different lot numbers or
packaging dates) one kit from each lot shall be

sampled, CAUTION

3-17.2.3.2 K a lot of sealant kits is used during its Exercise exireme care to avoid intro-
shelf life, no additional sampling tests need be per~ ducing air intc sealant, Air mixed into
formed before the individual kits of that lot are used, sezlant may result in a defective seal and

leakage through air bubbles,
3-17.2,3.3 I it is necessary to use overage sealani

kits, a lot sampling test {(paragraph 3-17,2.4) must be Failure to inject catalyst into approx%-
performed before the individual kits of that lot are mate center of base resin may result in
used, Successful results on a lot sampling test of an unbalanced mix,

overage kits allow for the lot an additional sheilf life

of 2 mos, to be timed from the date of the test, H the Turning dasher rod counterclockwise may
kits exceed the additional shelf life, successful re- resuit in disengaging rod from dasher,
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3-17.2,4,1.1 to 3-17.2,4,1.4 40-54

Sealant must be mixed by means author-
ized, Use of other electrical or mechanical
devices may cause sealani to overheat,
thereby destroying its curing and adhesion
properties,

DASHER
ROD

ARTRIDGE
3-17.2,4,1,1 Move dasher rod to place dasher in ap- c

proximaie cenier of base resin in cariridge {figure
3-35), Dasher rod contains catalyst.

3-17.2.4.1.2 Without moving dasher Tod, insert ram
rod (end withoui cap) into hole in end of dasher rod
and foree ram rod into dasher rod until it bottoms
iaut, driving catalysi intobase resin. The ram rod must
bottom out before it is fully inserted. Extractand dis- END
card ram rod, CAP

3-17.2.4.1,3 Mix sealant by either of the following

methods, using at least 150 strokes. One siroke of FigU!’E 3-35 Sealant Kit Parts
rod is defined as movement of rod from fully ex-

tended position to fully inserted position, and back to

fully extended position. The dasher rod must bottom

out against each end of cartridge,

CAUTION
SEALANT

On insertion siroke use care whenbotitom- /KIT
ing dasher against end of cariridge. Bx-

cessive force against cup may move cup
and introduce air into sealant,

It is permissible to remove the cariridge
end cap from the cartridge and to place a
suitably shaped object against the cup to
prevent movement of the cup.

3-17.2,4,1,3.1 PREFERRED METHOD - ELECTRIC
MIXER (P/N 874363-00). Install cartridge vertically

on mixer {figure 3-38). Turn on mixer, AS mixer SWITCH

applies spiral clockwise motion to dasher rod, man-

ually move cartridge up and down for at least 150

gstrokes., After sealant is mixed, make sure that ELECTRIC
MIXER

dasher rod is moved to fully extended position,

Grasp cartridge in area of dasher to keep dasher from

turning and operate mixer switch to reverse position

to unserew dasher rod, Remove cartridge and dasher n&

rod from mixer, Discard dasher rod. M“‘\ . e

3-17.2.4.1,3.2 MANUAL METHOD, Grasp cariridge
in one hand, Using other hand, move dasher rod
through base resin with spiral clockwise motion for
at least 150 sirckes, After sealant i8 mixed, move
dasher rod to fully extended position, then grasp
cartridge in area of dasher to keep dasher from
turning, and unscrew dasher rod {approximately 3
turns pounterclockwise), Discard dasher rod.

3-17.2.4.1.4 Secrew nozzle inio cariridge, If end cap .
is installed on cariridge, remove and discardend cap, Flgure 3~36 1Ise of Poriable Eleciric Mixer
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SEALANT KIT
(MIXED}

PNEUMATIC
SEALANT GUN

NOZZLE

RETAINER

MANUAL SEALANT NOZZLE
SEALANT KIT (MIXED}
GUN

Figure 3-37 Iastailation of Cartridge in

Sealant Gun

NOTE

Preumatic sealant gun (P/N 830813-00)is
supplied with 6-oz retainer, When sealant
kit having a 2-1/2-o0z cariridge is used,
-0z retainer must be removed from gun
and a 2-1/2-0z retainer (P/N 874433-00)
installed, Use 20-it hose (P/N 839315-00
or equivalent) with pneumatic sealant gun,

3-17,2,4,1,5 Install cartridge in sealant gun (pneumat-
ic sealant pun P/N £38813-00 or manual sealant gun
P/N B70904-00) (figure 3-37), I pneumatic gun is
being used, connect pneumatic equipment and adjust
air pressure gource ag necessary (100 psimaximum),

3-17,2,4.2
SEALANT,

VISUAL  INSPECTION OF MIXED

3-17,2,4,2,1 Purge nozzle by extruding 6-in.-long
{(approx) bead of sealant onto any suitable disposable
smooth material, Exirude a second 6-in,.-long (approx}
bead onto the disposable material; this second bead
is to be used for inspection,

3-17,2.4.2,2 Using spatula or similar tool, spread
approximately half the second bead into a thin film,

3-17,2,4,2.3 Check that smeared portion of bead is
of uniform color and is free of lumps, Nonuniform
color and/or the presence of lumps is cause for
rejection of complete lot of sealant,

3-17.2,4.1.5 to 3-17,2,4.4,2

3-17.2,4,3 PREPARATION OF TEST SPECIMENS,

CAUTION

Test specimens must be prepared within
pot life of sealant, Use extreme care to
avoid introducing air into sealant, Fill
dishes carefully to preveni formation of
voids,

3-17.2,4.3.1 Fill two analytical balance dishes
(P/N 875128-00) with sealant, filling one dish with
sealant from the nearly full cartridge, and the second
dish with sealant from the back half of the cartridge.
Fill dishes io slightly above level of edge of dish,

3-17,2,4,3.2 Procedures in this paragraph do not
apply to dishes containing RTV sealant, which is
gelf-leveling; they do apply to dishes containing
other sealants, Place pieces of plastic sheet (poly-
ethylene, 0,006 in, thick) or equivalent on flat, hard
surface, Invert dishes, which are filled with sealant,
and press them onto plastic sheet,

3-17.2,4,3.3 Allow the two specimens to cure, then
perform hardness check specified in paragraph
3-17.2.4.4,

3-17,2,4,4 HARDNESS CHECK,

NOTE

Specimens may be checked at intervals
shorter than cure lime specified in table
%1, but lot of sealant should not be reject-
ed for faulty curing properties unless
check shows this defeci after specified
cure time, adjusted for low temperature
and/or low humidity, has elapsed,

CAUTION

Failure to check durometer for calibra-
tion before each series of measurements
may result in inaccurate indications,

Spring block is a precision spring deflec-
tion gage; handle it with care and do not
disturb the setting of the spring.

3-17.2.4.4,1 Determine that serial number of spring
block supplied with durometer (P/N 875130-00) is
same ag that of durometer,

3-17,2,4,4,2 Check that following areas of durometer
and spring block (figure 3-38) are free of dirt, dust,
and other contaminants: indenter and bottom surface
of durometer, top surface of spring block, and blind
hole in which indenter will seat, Clean areas as nec~
egsary, using extreme care not to deform spring
block or indenter,
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3-17,2.4.4.3 10 3~17.2.5,1.2 40- 54

DURCMETER

BOTTOM
SURFACE

INDENTER

SPRING
~ BLOCK

TOP
SURFACE

Durometer Calibration Check

Figure 3-38

CAUTION

Failure {o place durometer or springblock
on flai, hard surface may result in in-
accurate indication,

3-17.2,4,4,3 Place durcometer, indenier down, on{lat,
hard surface. Apply downward hand pressure until
botiom surface of durometer seats {lush on surface,
Dial indicales 10011 while durometer is sopositioned,
Helease hand pressurs,

3-17.,2,4,4,4 Place spring block on flai, hard surface,
Place duromeler on spring block, inserting indenier
in blind hole., Apply downward hand pressure until
bottom surface of durometer seais flush on top
surface of spring block, When botiom surface of
durometer is flush with surface of spring block,
dial indicates 31 of number marked on spring block,
Helease hand pressare,

3-17,2,4,4,5 If dishes containing sealant were inveriad
onio plastic sheet, turn dishes over and remove plastic

sheet,

3-17.2.4.4,6 Place dishes coniaining sealant on flat,
hard surface so that sealant is up,

38D Change §

NOTE

Low reading may resuil if the indenter
peneirates an air bubble, If this is sus-
pacied, discard the reading and iake an-
other reading,

3-17.2,4.4,7 Position durometer veriically above
smooth area onsurface of sealant of one tes! specimen;
avoid areas containing gaps or depressions, Apply
downward hand pressure until bottom surface of dur-
ometer ig in contact with sealant; donotimpress base
of durometer inlo gealant, After durometer base has
rasted on sealani for approximately 5 sec, nole indi-
caiion on dial, Remove duromeler,

3+17.2.4.4.8 Repeat procedures in  paragraph
3-17.2,4.4,7 two more times, using a differeni area
of same specimen for each test,

3-17.2,4.4.% Calculate average of the thres durom-
eter indications, Acceplable average is ail least 25,

NOTE

If the average hardness of one test speci-
men is significently lower than that of the
other, the sealant may bave been improp-
erly mixed, Defore the complele lot is
rejecied, perform a2 sampling ifest on
another kit of that loi, If sampling fest
of both specimens {rom the other kit
indicates acceplable hardness (Shore A
2%}, the lot is azccepiablse,

3-17,2.4,4.18 Perform procedures in paragraphs
3-17.2.4,4.7 through 3-17.2.4.4.9 {c check second test
specimen,

3-17.2.4,4.11 I either fest specimen fails lo indicate
average hardness of ai least Shore A 25 reject com-
nlete lot,

3-17,2,5 PREPARATION OF BURFACES FUOR
SEALANT APPLICATION,

3-17.2,5,1 FOR APPLICATION OF PRIZZ1 AND
PHO-3EAL 880 SEALANTS,

3-17.2,5,1.1 Remove sealani residue from surfaces,
using putty knife, bluni-edged tocl, or other suitable
mechanical device, Be careful not to damage surface
beneath sealant residue,

3-17.2.5.1,2 If new component is o be installed,
lightly abrade sealing surface of that componeni with
fine-grade abrasive,




3-17.2,5,1.3 Wipe sealing surfaces, using clean lint-
free cloth or iissue moistened with suifable sclvent
{toluene, acetone, methyl ethyl ketone), Wipe cleaned
surfaces dry, using clean, dry lint-free cloth or
tisgue, Avoid handling cleaned and dried surfaces,

3-1%,2,8,2 FOR APPLICATION OF RTV SEALANTS,

3~17,2,5,2.1 Hemove sealant residue from surfaces,
using instructions in referencing document,

3~17.2.5,2,2 Clean sealing surfaces with metalpolish
{Steeluster},

3-17,2.5,2.3 Hemove metal polish from sealing sur-
faces, using clean lint-free cloth or tissue moistened
with distilled water, Wipe surfaces dry, using clean,
dry lint-free cloth or tissue,

3-17%,2,5,2,4 Wipe sealing surfaces with clean lint-
free cloth or tissue moistened with aceione or toluene,
Allow surfaces to air-dry for at least 10 min before
applying primer,

§3~17.2.5.2.5 Using clean lint-free cloth, tissue, or
soft brush, apply silicone primer (535-4004) to sealing
surfaces until surfaces are uniform pink color {.e.,
surfaces are completely coated, with no discontinui-
fties). Avoid excessive application of primer,

3-17,2,5,2,5A Allow surfaces fo air-dry for at least
1 hr before applying sealant, If sealant is not applied
within 8 hrs after priming, remove primer with
methyl ethyl ketone or toluene and recoat sealing
surfaces with primer. Wail at least 1 br before ap-
plying RTV sealant to primed surfaces,

3-17,2.5.2.6 After primer has dried, inspect surfaces
for uniferm pink color. If light or dappled areas are
vbserved, apply more silicone primer as specified

B in paragraphs 3-17.2,5,2,6 and 3-17.2.3.2.53A and
repeat inspection, Do not procesd until uniferm pink
eplor is obtained,

3-17,2,5,3 FOR APPLICATIONOF PRO-SEAL 706-B2
AND EPIBOND 122, Procedures for preparing surfaces
{for applicetion of these sealants are specified in
applicable referencing documents,

3-17.2.6 MIXING OF SEALANT FOR APPLICATION,
Mix sealant as specified in paragraph 3-17.2.4.1.

CAUTION

Sealant must be applied and {estspecimen
prepared within pot life of sealant,

3-17,2.7 VISUAL INSPECTION OF MIXEDSEALANT,
Inspect mixed sealant as specified in paragraph
3-17.2.4.2, except if sealant is of nonuniform color
and/or if lumps are preseni, reject cartridge of
sealant,

40~ 54 3-17.2,5,1,3 t0 3-17.2,8.2

3-17,2,8 APPLICATION OF SEALANT AND PRE-
PARATION OF TEST SPECIMEN,

3-17,2.8,1 Make gure that surfaces {o be sealed have
been prepared as specified in paragraph 3-17,2.5.
Apply sealant according to instructions inreferencing
document, While sealant is curing, perform no opera-~
tions on assembly except as specified in referencing
document,

CAUTION

Extreme care must be exercised to avoid
introducing air into sealant, Fill dish care-
fully to prevent formation of voids,

3-1%.2,8.2 Fill one analytical balance dish (P/N
875129~-00}) with sealant to slighily above level of
edge of dish,

3-17.2.8,8 Procedures in this paragraph do not apply
to dish containing RTV sealani, which is selfleveling;
they do apply to a digh containing another sealant,
Place piece of plastic sheet (polyethylene, 0,006 in,
thick} or equivalent on flat, hard surface. Invert dish,
which is filled with sezlant, ontoc plastic sheet,

3-17.2.8.4 Place test specimen invicinity of assembly
to which sealant has been applied so that specimen ig
exposed to same environment as assembly,

3-17.2,9 HARDNESS CHECK,

NOTE

Specimen may be checked at interval
shorier than cure time specified in fable
X1,

CAUTION

Failure tocheck durometer calibration be-
fore each series of measurements may
result in inaccurate indications. Spring
block is aprecision spring deflection gage;
handle it with care and do not disturb the
setting of the spring.

3-117,2.8.1 Determine that serial number of spring
block supplied with durometer {(P/N B875130-00) is
game as that of durometer,

3-17.2,2.2 Check that following areas of durometer
and spring block {figure 3-38) are free of diri{, dust,
and other contaminants: indenter and bottom surface
of durometer, top surface of spring block, and blind
hole in which indenter will seat, Clean areas as
necessary, using extreme care not to deform spring
block or indenter,
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CAUTION

Failure to place durometer or springblock
on flai, hard surface may resusit in in-
accurate indication,

3-17.2.9.3 Place durometer, indenter down, an {lat,
hard surface. Apply downward hand pressure until
bottom surface of durometer seats flush on surface,
Dial indicates 100%1 while durometer is so pogitioned,
Release hand pressure,

3-17.2.8.4 Place spring block on flat, hard surface,
Place durometer on spring block, inserting indenter
in blind hole, Apply downward hand pressure until
bottom surface of duromeler seats {lush on top surface
of spring block, When bottom surface of durometer is
flush with surface of spring block, dial indicates 1 of
number marked on spring block, Release hand pres-
sure,

3-17,2,9.5 I dish containing sealani was inverted
onto plastic sheet, turn dish over and remove plastic
sheet, .

3-17,2.8.6 Place dish containing sealant on {iaf, hard
surface so that sezlant is up.

NOTE

l.ow reading may result if the indenter
penetrates an air bubble, If thiz iz sus-
pected, disregard the reading and take
another reading,

3-17.2,8,7 Positiondurometer vertically above smooth
area on surface of sealant of tesi specimen; avoid
areas containing gaps ordepressions, Apply downward
hand pressure until bottom surface of durometer is
in contact with sealant; do notimpressbase of durom-~
eter info sealant, After durometer bagse has rested on
sezlant for approximately 5 sec, note indication on
dini, Remove durometer,

3-17,2.8.8 Repeal procedures inparagraph 3-17,2,8.7
two more limes, using a different area of specimen
for each test,

3-17.2,8.9 Calculate the average of the three durom-
eter indications, If average is 25 or higher, sealant
is considered cured, If average is lower than 25,
proceed {fo following paragraph,

3-17.2,9,10 If hardness check is made before cure
time has elapsed and average of durometer indications

40-54 3-17.2,9.3 to 3-17.3.2

is lower than 25, allow sealant to continue fo cure,
performing harness checks when desired, If sealant
has not reached required hardness by the time the
cure time has elapsed, proceed to following paragraph.

3-17,2,8,11 If hardness check ismadeafier cure time
has elapsed and average of durcemeter indications is
lower than 25, either of 2 courses of zction may
be taken: {1) Reject sealant, (2) Allow sealant {o
continue i{c cure, performing hardness checks when
desired until seazlant reaches required hardness, or
until it becomes apparent that sealant will never reach
required hardness and must be rejected.

3-17.3 LUBRICATION OF PREFORMED PACKINGS,
O=-RINGS, AND OTHER TYPE ELASTOMERIC SEALS,
When lubrication of an elasiomeric seal by means of
polyglycol grease, electrical insulating compound (DC-
4), shoriening compound, or other material is re-
quired, use only the lubricant specified in the ap-
plicable referencing document. If polyglycol greaseis
specified and is not already mixed, prepare grease as
follows: Using 15 to 16 parts by weight of silica
(Cabosily to 100 parts by weight of Ucon LB-1800X
lubricant, add silica to lubricant in approximately
three equal portions, mixing tharoughly by means of
spatula or mechanical mixer alter each portion is
added; warm materials to 50°F to 70°F, if desired,
{o facilitale mixing, ’

3-17.3.1 Insure that sesl is clean pricrto application
of lubricant, Refer to TP 35-51 for procedures for
clerning of preformed packings (O-rings) and sealing
surfaces, T

CAUTION

When applying the lubricant fo the seal,
care must be exercised not fo siretch or
damage the seal and {o avoid application
of excessive amounts of lubricant; do not
use a sharp or rough insirument, A suit-
able method of application is to use a
clean cloth saturated with lubricant; re-
move all excess quantities of lubricant
not abserbed by the cloth,

3-17.3.2 Apply sufficient lubricant te coat seal com-
pletely with thin film of lubricant and togive adequate
lubrication to entire surface over which seal iravels;
do not allow excess lubricant to contaminate other
surfaces or exude excessively from between matling
surfaces, Wipe off any excess lubricant,
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SECTION 4
REPAIR OF DAMAGED METALS, PLASTICS, WOODS,
FABRICS, AND OTHER MATERIALS

4-1 GENERAL.

Procedures in this section cover the inspection {(if
applicable) and repair of holes, dents, bends, gouges,
tears, etc in varicus types of maierials, Where re-
quired, other procedures in this manual are io be
used in conjuncilon with the procedures in this sec-
tion, Whenever malerial damage will eniail suriace
refinishing afier completion of repair procedures,
perform refinishing in accordance with applicable
surface refinishing procedures in TP 35-51, using
the same or equivalent materials and colors as
specified for the original parti; except in those cases
where specific surface refinigshing procedures are
given in ihis section, Refer to Seclion 2 for appli-
cable maintenance siandards, including safety pre-
cautions,

4-2 MEASUREMENT OF SURFACE -
IRREGULARITIES,

The foliowing paragraphs describe varioustechnigues
for measuring and checking surface irregularities
such as dents, proifrusions, chips, scratches, scribe
lines, ete, In all cases, the measuring eguipment
and method specilied are to be used; i none is
specified, any feasible meihod described here, or
any eguivanlent method, may be used depending on
the eguipmen! available (depth gauges, leeler gauges,
ete), Refer 1o table XU for a list of the equipment
described and for specific informaiion as io scale
graduaiions and range {(if applicabie}, elc,

4-2.1 STRAIGHTEDGE, A straightedge is used io
check depressions or protrusions in a flat or cylin-
drical-shaped surface. It can alsc be used, in con-
junelion with a gap seiiing gauge, to delermine
wheiher the depth of a depression in such a surface
iz greater or less than a specified maximum,

4-2.1.1 Lay sitraightedge on surface and compare
contour of surface with straightedge. In case of
eylindrical surface, lay straightedge paraliel iclongi-
tudinal axis of cylinder,

4-2,1.2 To check depression depth, select gap set-
ting gauge of same thickness as specified maximum
depression depth and insert gauge Into depression,
1f gavge can be routed beneath straightedge without
lifting straipghtedge, depth of depression is greater
“ than specified maximum,

4-2.2 CONTOUR TEMPLATE, The contour template
is used to check depressiens or proirusions in an

40

irregularly-shaped or non-linear tapered surface,
such as tail or nose seciions, 1t can also be used
in conjunection with a gap setting gauge, to defermine
whether the depth of a depression in such a surface
is greater or less than a specified maximum, Fabri-
cation and use of the coniour template is as {ollows:

4.2,2,1 Stand piece of sheet meial (or other suitable
material} on adge of surface having contour identical
to surface being checked, Block sheet metal on one
end so if is firm against contour,

4-2.2.2 Using pariially opened dividers, scribe con-
ipur onio sheet metal by following contour with one
divider point while second point ig seribing template,

4-2.2,3 Dress out sheet {o scribed line. RHemaining
part is contour template,

4-2.2.4 Position lemplale on surface io be chechked
and compare contour of surface to conlour of template,

4-2.2.5 To check depression depih, select gap set-
ting gauge of same thickness as specified maximum
depression depih and inseri gauge into depression.
If gauge can be routed beneath edge of iemplale
without lifting template, depih of depressionis greater
than gpecified maximum,

4.2.3 MACHINIST!S STEEL RULE, The machinist's
sieel rule {iable X1} is used to check surface ir-
regularities in a flat or cylindrical surface in the
same manner as with a straighiedge {(paragraph
4-2.1). The flexibility of the rule allows making
length or width measurements in the direction of a
cylindrieal contour. Depih measurements are made
in conjunciion with a gap seiling gauge.

4-2,4  ADJUSTABLE CURVE DRAFTING RULER.
The adjustable curve drafting ruler (figure 4-1 and
table XII} is used to check surface irregularities
in an irregulariy-shaped or non-linear tapered sur-
face, such as lail or nose sections, in the same
manner ag with a contour template {paragraph 4-2.2},
Although the bearing surface of the dralting ruler is
not' graduated, length and widih dimensions can be
obigined by marking the ruler, siraightening the
ruler out, and measuring between the marks with a
graduated scale, Depith measuremenis are obtained
in conjunciion with a gap setling gauge.

4-2.5 GAP SETTING GAUGE, The gap setling
gauge {lable XII) is used in cenjunciion with the
straightedge, contour templale, steel rule, or drafi-
ing ruter for checking the depth of surface depres-
sions,
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4-2,6 to 4-3 40-54

Ingert proper feeler gauge for
depth measurements

Figure 4-1 Use of Adjusiable Curve Drafting Ruler

4-2.8 DIAL INDICATING DEPTH GAUGE, The
dial indicaiing depth gauge {figure 4-2 and iable
X1} is used for messuring ibe depih of surface
depressions in f{lat and cylindrical surfazees. The
gauge consisis of a knife-edge hase 2-1/2 in., long,
a2 needle-point plunger, and dial indicatoer. The dial
iz the balaneced iype, adjusiable relative lo zero,
For accurate measurements, the gauge musti be held
perpendicular io the surface being measured, On
cylindrical surfaces, the gauge must be orienied
parallel and perpendicular {o the longiiudinal axis
of the cylinder, Supggested method of use is as
follows:

NOTE

iUnless otherwise specifisd, the depih
limitations given for surface defecis apply
only o the base material {metsl, ablative
material, eotcl, and not o any coatings
applied over the base material. Hence,
when measuring the depth of a defectin
a coated surface, the depth gauge must
either be zero-adjusted relative io the
bare uncoated surface, or the acitualdepth
measurement must be made with the base
of the gauge resting on an uncoated aren
of the surface. This resiriction doas nol
apply to ancdle coatings and olheyr iype
chemical films which are not sulficiently
thick to significantly affeet the depth
measurements,

4-2.8.1 To zerc-adjust pgauge, se! knifs-edge basze
on smooth, hard, fiat surface and lightly press down
plunger at top of dial, While hoiding plunger de-
pressed, loosen zero-adjust lock, adiusi dial so that
needle points to zero, and lock zero-adiust lock.
felease plunger,

42 Change 8

FPLUNGER

ZERD
-~ ADJUST
LOCK

.

Figure 4-3 Use of Measuring Magnifier

4-2,8,2 Place gaupge on surfzce io be measured so
that needle peini is centered over depression, Press
down plunger and compule depth from zero on dial,

4-2,8,3 Dial indicating depth gouge can be used fo
depth measurements on aspherical surfaces provide
serateh or dent ignot over 1/8 in. wide and the depth |
gauge is zers adjusied on the aspherical surface!
prior io making the measurement,

4-2.7 MEASURING MAGNIFIER, The measuring
magnifier {figure 4-3 and table XII} consists of an
adjusiable leng, clear plastic body, and separate
general purpose scale which atlaches io the endof the
magnifier body, To locus the magnifier, press ihe
scale sgainst a fat, white surface and turn adjuslable -
iens until the sgale comes inie fecus, For accurate
measurements, ihe soale must be pressed flush
against ihe surface being examined. The magnifier
is copable of measuring radii, angles, line lengihs,
and line widihs of surface irregularities in a {lal
surface,

4-3 DYE PENETRANT INSPECTION.

When specified, this inspoection of surfaces of ceriain
materials is performed o defermine discontinuities
or other defecis in surfaces which may be harmful
io the pariicular part, Materials in inspection pene-
trant kit are used for this inspection,




4~3.1 Hemove all paini, primer, products of corro-
sian, scale, grit, and other foreign matter in accord-
ance with procedures in TP 35-51, Clean surface
with remover supplied with the kit or with tri-
chlorpethylene (iechnical). Do not use abrasives.
Rinse component thoroughly with cold water, and
zliow component to dry before proceseding,

WARNING

Materials used in this procedure are
extremely foxic and harmful ic the skin,
Obgerve applicable safety precautions
{paragraph 2.2},

43,2 Spray or brush penetrant on component,
Uee pentrant at full sirengih, applying wei, sven
coat. If spray pgun is used, adjust pressure io about
10 psi,

NOTE

The brush method requires absolutely
clean, soft-bristle paint brushes and wide-
mouthed containers which can be sealed
when nol in use, Use a different brush
for each compound. Brushes should be
wide enough {o give good, even strokes
on componesnt,

4-3.3 Aliow component to stand for 30 min,

4-3.4  Afler penetraiion is assured, remove pene-
trant from surface by first wiping off excess, then
by applying remover by spraying, or wiping with a
clean sponge or cloib scaked in remover. Follow
by swabbing or hosing with cold, clear water, Thor-
eughly clean and dry component,

4-3.5 Spray or brush one thin, even coat of developer
on component. Adjust apray gun io spray wide fan
of developer at about 30 psi. If brush is uged,
apply developer with single passes in one direction:
avoid overlapping, Allew component fo dry,

NOTE

Developer must be mixed thoroughly ba-
fore and during use, If developer does
not dry to a smocth white finish, and is
pinkish or reddish in appearance, clean-
ing has not been performed properly,
and entire process must be repeated,

4-3.6 After developer has thorcughly dried, inspect
component for cracks or other defects, which appear
as red marks on white background. A erack appears
a8 a red line or a series of red dots close together
in a line. Scatiered red dots with ne particular
pattern indicate pils or porosity, The extent or
depth of a crack is indicated by leaving developer
on for 30 fo 60 min, Any crack is cause for rejection,

40-54 4-3.1 to 4-4,1.1.3

4-3.7 Subsequent to satisfactory inspeciion, thor-
oughly clean surface with dye-remover compound
or with t{richlorcethylene {technical),

4-3,8 Refinish surface inspected as specified for
part, )

4-4 REPAIR OF METAL SURFACE DEPRESSIONS.

4-4.1 REPAIR BY FILLING. Procedures in this
paragraph cover the filling and smoothing of surface
depressions in aerodynamic and other iype metal
surfaces, Acceptable materials are aerodynamic
smoothing compound {(EC-1184) (air cure) and the
following chemically-cured materials: metal surfzce
dent filler (EC-1328 and Pro-Seal 715} and plastic
aluminum modeling compound, After cure, the air
cure compound provides a semi-hard flexible surface.
Both types of materials can be applied to bare metal
surfaces, chemically-treated surfaces, or surfaces
primed with zine chromate primer coating,

4-4.1.1 PROCEDURES.

WARNING'

Cleaning and compound materials used
in ihese procedures are volatile and
flammable; observe applicable safety pre-
cautions (paragraph 2-2),

CAUTION

Fot life of chemical cure compounds
after mixing iz approximately 3 hrs at
room temperature {70° to B80°F). The
tompound must be used as soon as pos-
sible after mixing,

4-4.1.1.1 Clean damaged surface, egpecially re-
cesses, of all dirt, oil, grease, chips, burrs, gte,
in accordance with procedures in TP 35-51, Per-
form final cleaning by applying sclvent by means of
Brush and wiping dry with c¢lean cloth before
solvent evaporates.

NOTE

When cleaning recesses around sealed
joints where excess sealing compound
has exuded, sealing compound need not
be completely removed provided com-
pound is firmly adhered to surface.

4-4.1,1.2 Mix compound in accordance with manu-
facturer's instructions, Work compound with spatula
or other suitable fool {0 minimize inclusion of air
bubbles,

4-4.1.1.3 Using spatula, fill holes, recesses, deep
scratches, grooves, laps, ete, with compound as
required. Work compound into depressions fo com-
pletely fill all cavities, faking care to execlude any
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air bubbles, ¥ applying air cure compound, apply
approximately 2B percent excess to allow for shrink-
age during curing., Avoid thicknesses of air cure
compeund greater than 1/4 in.; if such thicknesses
are necessary, apply and cure two layers of com-
pound separately,

4-4.1.1.4 Cure aiv-cure ¢compound or chemical-cure
compound in accordance with manufactureriginsiruc-
tion for type of compound being used. Do nol sliempt
to smooth or handle surface uniil compound is come
pletely cured,

4-4.1,1.5 Remove excess of fully-cured compounsd
by means of knife or other suitable tool. Finish
with 400-grit abrasive paper until repalred surface
Iairs with surrounding surface and coniours match,

4-4.1.2 INSPECTION, Depressions on surface of
part shall be completely filled with compound and
the process shall provide a smooih surface faired
to maich contour of part, Filler material shall be
atdherent, Iree of air bubbles, dirt, and foreipn
material, and shall be adhereni to surface io which
it was applied

4-4,1,3 REFINIBHING OF FILLED SURVACE, Re-
finish repaired surface in accordance with paint re-
quirements of surrcunding area,

NOTE

If EC~-1184 was used as the filling com-
pound, application of primer or lacguer
over the compound may soflenthe BEC-1184
paich and may cause bubbles or pinholes,
The bubbles or pin holes can be mini-
mized by applying only light coats of
primer or lacqguer. The softened EC-1184
should reharden sufflciently within 48 hrs
to permit normal handling,

4-4,2 REPAIR OF MINOR CUTS, DINGS, OR
SCRATCUHES IN 248, 618, and 785 ALUMINUMSHEET,
Marks, cuis, scraiches, and pits which do not exiend
through the alclad sheet are accepiable without
repair,

NOTE

This repair is sastisfactory if damage
is a2 minimum of 2D away from rivet
holes,

4~4,2,1  If damage is ithrough alclad, but does not
exceed specified depth in iable XII for malerial
thickness, burnish or blend oul damaged areas and
paint with alodine, Refer fo procedures in TP 35-51
for application of brusgh alcding zolution,

4-4,2,2 Wrinkles are satisfaciory provided they do

not exeeed a marximum of 18% of the material thick-

ness,
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CAUTION

Do not use sel-cut repair on any skin
carrying iension loads,

4-4.2.3 If a set cut is one quarier of the sheei
thicknese or less, burnish or blend in cut. If cut
is more ithan one gquarter, bui less than one half
of the sheet thickness, drill one siop hole No, 49
(0.088) ot each end of cul. Smooth cut sharp edges
of get cul. Coal cut with alodine for corrosion pre-
vention in accordance with procedures in TF 35-51,

4-5 PATCH REPAIR OF SMALL HOLES
IN METAL SHEET.

4-5,1 GENERAL. Holes in shee! meial are liiled
or covered, using any one of several metheds,
depending on location, accessibility, and finish re-
guirement,

4-%.2 HOLES SMALLER THAN 1/2 IN, IN DIAM-
ETER, In general, smaller holes are usually nol
greatly detrimental in a siructural sense unless they
are an appreciable percentage of the width of ihe
sheel, such as the web of a narrow framse. I i is
necessary for sealing purposes, small holes may be
plugged in 2 variety of ways,

4-5.2.1 Plug small holes by filling in accordance
with procedures in paragraph 4-4,1,

4-8.2.2 Drive a rivel or doweling inio ihe hole,
and dress rivel or doweling ifo match coniour of
surrcunding area, Instsll rivet in sccordance with
procedures in paragraph 3-8,

4-5.3 HOLES 1/2 TO 31 IN, IN DIAMETER, The
patch repair as specified herein iz for the purposs
of covering holes, as reguired, The pateh must be
made of the same material as the damaged sheei,
and must be at leag! the same gauge,

4-3,3.1  Irregularly shaped or jagged holes must
be cleaned out {all burrs and sharp edges removed)
to the smallest circular hole which will completely
encompass the damage,

4-3.3.2  Refer io iable XIV, XKV, or XVI for pateh
diametler, number, size, and type of rivel required
for the particular case at hand. Refer to figure
4-4 for types of rivel paiterns sapecified in the
tables, If the reguired hole sgize is not tabulaied,
use the iable for the next larger size hole,

CAUTION

Where dimpling of riveis is requived,
do not machine countersink, Countersink
by handioavold pogsible additional damage
by deniing of original maierial,
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4-5.3.3 to 4-6.2.2

TABLE X111
MAXIMUM DEPTH OF DAMAGE VS SHEET THICKNESS

SHEET SHEET SHEET
THICKNESS | MAX REPAIRABLE | THICKNESS | MAX REPAIRABLE THICKNESS | MAX REPAIRABLE
{In.} DAMAGE DEPTH {In.} DAMAGE DEPTH {In.} DAMAGE DEPTH
0,012 4,842 0,051 0,003 5,125 3, 006
0,018 0. 062 4, 64 &, G4 0. 156 ., 308
0. 020 4.003 0. 072 . 004 g.188 (3.008
0.025 G, 03 &, 081 &, 004 0. 250 0.015
0.032 g.003 §.051 8. 004 6. 312 0.017
G, 040 3,003 &, 102 (. 006 0. 375 g, 020
NOTE containers may be filled with aercdynamic smooth-

While these repairs apply to circular
hipies, the patch itself need not necessarily
be circular, Squareor rectangular patches
are acceptable if it is desired {io pick
up a stiffener or cther member with
one or mere edges of the patch, If square
or rectangular patches are used, zll
corners must be well rounded,

4-5,3.2 I a patch iz to be applied io an exiernal
surface where appesrance is a consideration, a
“"button” may be tack-riveted or spot-welded to the
patch a8 shown in figure 4-5. When the sheet metal
to be repaired ig not external skin, the "button”
may be omitted and protruding-head rivets of the
game size may be substituted for the flush rivets
specified,

4~5,3.4 If & pateh is ie be applied to a curved sur-
face, maich coniour of patch to surface repaired in
accordance with procedures in paragraph 446,

4-5,3,5 Install riveis in accordance with procedures
in paragraph 3-8,

4-5,4 HOLES LARGER THAN 1 IN. DIAMETER,
Larger holes in sheel metal are deflined as those
that canncot be cleansd oul with a remaining I-in.
"diameter, or smaller, circular hole, All basic speci-
fications for repairing small holes alse apply teo
larger holes. However, the basicdifferenceisincreas-
ing difficulty in restoring original strength of sheei.
As size of hole 1o be repaired increases, difficuliy
of restoring original sirenpth increases proportion-
ally. Usually, an adeguate general repair will be
found impraciical as hole size increases, Specific
circumsiances rmust be faken into censideration
Part to be repaired, its function, and necessity for
repair {vs replacement and availability of material},
For these reasons, general repair of larger holes
hasg not been presented in this manual,

4-5,5 HOLES I[N PRESSURIZED SHEET METAL
CONTAINERS, Holes in pressurized sheet metal

ing compound, provided they are 1/4 in, or less
in diameter and the container will not be pressurized
ic more than 16 psig after the holes are filled,

4-5.8,1 Prepare surface and fill hole with compound
in accordance with procedures in paragraph 4-4.1.

4-5.5.2 On underside of filled hole {inside of con-
tainer}, apply a coal of sealing compound {gas tank}
approximately 3/32 in, thick by twice the diameter
of the filled hole, Allow sealing compound teo dry
thoroughly before pressurizing confainer,

4-6 REPAIR OF RE-USABLE
METAL CONTAINERS.

4-6,1 GENERAL. Immediately upon removal of mat-
erigl from container, markings or tags shall be
obliterated in accordance with procedures in TP
35-51., Body, cover, gasket, locking ring, boli, and
nut shall be fastened topgether to prevent loss.

4-6,2 TYPES OF CONTAINERS,

4-8.2.1 INTERIOR CONTAINERS, Interior shipping
re-usable metal drums, with removable head {Military
Specification MIL-D-8055) are containers having a
1-piece drawn body,

4-6.2.1.1 Containers having a 2Z-plece body with
soldered seams are nol authorized for future pro-
curement,

4-6.2,1.2  Instructions fer the repair of these con-
tainers are included for those containers already
on hand,

4-6,2,2 EXTERIOR CONTAINERS, Exterior steel
shipping confainers (Military Specification MIL-D -
6054} are standard contziners ranging in size from
4-gal through the 6-, Y-, 8-, 13-, 18-, and 1%-gal
sizes.

Change 5 45



4-6.2,3 10 4-6.3.3

4054

TABLE X1V
PATCH DATA - 235-T4 CLAD AND 24S-T4 CLAD ALUMINUM

PATCH NG, RIVET MIN
SHEET DIA RIVET RIVETS PATTERN EDGE
GAUGE MAMNE TYPE REQD TYPE® DISTANCE*
1-IN. DIA HOLES
0,020 2-1/8 AD4/D2 8 3 g/32
0.025 2-1/2 ADS/D2 8 3 3/8
4,032 2-1/2 ADS/D2 8 3 3/8
0.040 2-1/2 ADSE/D2 B 3 3/8
0,051 2-3/4 DDs/D2 6 2 7718
0.064 3 DDE/D2 8 3 7418
0.072 3-1/4 NAS177-8/DC*# 8 2 sfis
G.081 3-1/4 NASLT7-8/DC** 8 2 a/18
0.091 3-1/4 NAS1T77-8/DC%* G 2 8/18
3/4-IN, DiA HOLES
0,020 1-7/8 AD4/D2 & 2 g/32
0.028 2-1/4 ADS/D2 8 2 3/8
(.032 2-1/4 ADS/12 f 4 3/8
0,040 2-1/4 ADS/D2 & 2 3/8
0.051 Z-1/2 DDE/D2 & 2 Ti16
(.084 2-1/2 DDE/D2 g 2 7/i6
0,072 3 NASIT77-B/C B - /18
0.081 3 NAS1TT-8/C & 2 g/18
0,081 3 NASITI-BJC 8 z $j18
1/2-IN, -DLA HOLES
8,020 1-5/8 AD4fD2 4 i &/32
0,025 A ADS/D2 4 1 3i/a
4,032 2 ADB/DE 4 H 3/8
0,040 2 ADS{D2 4 1 i/s
©.051 2-1/4 DDE{D2 4 1 7116
G.064 z-17/4 DDs/CC 4 1 7/16
9,072 2-1/4 DDE/C 4 1 7718
4.081 2-1/4 DDSJC 4 1 7716
2.081 2-144 Dnslc 4 i (It
*HRefer to figure 4-4,
**Patch must be one gange heavier than damaged sheetl.

4-8,2.3 MONSTANDARD CONTAINERS, Nonstan-
dard containers are those containers which do not
conform io governmeni specification reguirements
as 1o slze, thickness of material, type of closure,
eic, These coniainers do not have a siock number
elamped, stenciled or embossed on them, For the
purpese of these repair insiructions, nonstandard
containers are ireated in accordance with instructions
for the repair of exterior containers,

4-6.3 REPAIR LIMITATIONS,
4-6.3.1 INTERIOR CONTAINERS (Figure 4-6),

4-6,3,1,1 Idents along the chime seam or the side
seam of 2-piece containers shall be cause for
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rejeciion, Denis snlong the sealing lip are nol re-
pairable. All other denis are repairable,

4-5.3,1,2 Dents azlong the sealing lip of drawn 1-
piece containers are not repairable, All other denis
are repairable,

4-5.3.2 EXTERIOR CONTAINERS (Figure 4-8j,
Due to the welded consirucilon of exterior coniainers,
ail dents are repairable with the exception of denis
along the sealing lip. No repairs shall be aliempled
where punciures of the body are involved,

4-6,3,8 COVERS, Small denits in the cover or lid
of a metal container are repairable, provided they
do not dislort the cover or impair assembly wilh



40-54

4-6.3.4 to 4-6.5

TABLE XV
PATCH DATA - 755-T6 CLAD ALUMINUM

PATCH NO. RIVET MIN
SHEET DIA RIVET RIVETS PATTERN EDGE
GAUGE Al TYPE REQD TYPE* DISTANCE*
1-IN. DiA HOLES
¢, 020 2-1/8 AD4&/D2 10 4 gf/32
0.028 2-1/2 ADS /D2 8 3 3/8
4,032 2-3/4 DDs/D2 6 2 /16
(.040 2-3/4 DnD6/D2 G 2 7/18
0.051 3 DDE/D2 8 3 7/16
a,064 3-1/4 NAS1T7-8/DC** 6 2 g/18
0.072 3-1/4 NASL77-B [DCH* 6 2 g/16
0.081 3-1/4 NASI77-B/DCH* & 2 9/18
0.081 3-11/16 NASLTT-8/C 8 3 5/16
3/4-IN. DIA HOLES
0.020 1-7/8 AD4 /D2 8 3 5/32
0,025 2-1/4 ADS/D2 & 2 3/8
0.032 2-1/4 ADSB/D2 G 2 /8
0.940 2-1/4 AD5/D2 5} 2 3/8
0.051 2-1/2 DDE/D2 B 2 7/16
6.064 3 NASL77-8/C G 2 8/16
4.072 3 NASITT-8/C G 2 5/16
0.081 3 NASLIT7-8/C ] 2 a/186
0.091 3 NAS1ITT-8/C ] 2 8/18
1/2-IN, DLA HOLES
0.020 1-5/8 AD4[D2 4 i 9/32
0.025 2 AD5 /2 4 1 378
0.032 2 ADS/D2 4 1 3/8
0,040 2 ADS/D2 4 1 3/8
6.051 z-1/4 DD6/D2 4 1 7/18
0.064 2-1/4 DDG/C 4 1 /16
9.072 2-1/4 pPoDs/C 4 1 7/16
4.081 2-1/4 DDS/C 4 1 7/16
0,081 2-1/4 DLG/C 4 1 /186
*Refer to figure 4-4
«*Patch must be one gauge heavier than damaged sheet

seket or containers. If the removal of an otherwise
epairable dent results in distoriion, the cover ghall
e rejected,

-6.3.4 EXTERIOR LOCKING RINGS. Small denis
n the locking ring will impair the uniform clamping
ressure and subsequent proper sealing, and are
ause for rejection of the ring, Any major distortion
{ ihe locking ring is not repairable,

-6.3.5 GASKETS. Distortion or deformation of the
asket due to swelling, stretching, pinching, or
saring shall be cause for rejection Since obtaining

moisture-vaporproof seal iz dependent on the
askel, determine serviceability of gasket by careful
isual inspection.

4-6,4 PROCEDURE,

4-6.4.1 Pound out dents in container or cover to
within 1/8 in, of original contour, using proper tools
in accordance with good commercial practice.

4-6.,4.2 Rust on conlainers is removed in accord-
ance with applicable procedures in TP 35-51, Im-
mediately after cleaning or repailr operations, repaint
container cover and locking ring as required in
accordance with applicable procedures in TP 35-51,

4-6.5 TESTING, Tesiing of repaired metal con-
tainers prior io reuse ig optionai, with the excep-
tion that tests shall be performed when a doubt
exigis as to the reusability of a container, Test

a1
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TABLE XVi
PATCH DATA - ANNEALED CORROS!ON-RESISTANT STEEL

PATCH NG, RIVET MIN
SHEET DIA RIVET RIVETS PATTERN EDGE
GAUGE At TYPE REQD TYPE* DISTANCE#*
1-IN, DIA HOLES
g.02a0 z-1/g M4 fD2 ] 2 8/a2
0,025 2-1/8 M4 /D2 ] p 5/32
4.032 2-1/2 M&E/D2 & i 3/8
G.036 2-1/2 Ma/D2 5 Z 3ija
G.040 2-3/4 Mé /D2 § Z Ti16
0.045 2-3/4 M& /D2 & 2 77186
0,050 2-3/4 mMs /D2 8 2 /186
0.063 2-3/4 W6 /D2 § 2 7/18
3/4-IN. DiA HOLES
0,020 1-7/8 M4/D2 8 2 af32
0.025 1-7/8 M4/D2 g 2 8/32
0,032 2-174 M5/D2 & 2 3/8
0,038 2-1f4 M5 /D2 B 2 3/8
3.040 2-1f2 M fD2 5 2 7718
0.045 2-1/2 RG /D2 i 2 77186
0,050 2-1/2 MG /D2 B 2 7718
0.063 2-1/2 ME /D2 & 2 1714
1/2-IN. DIA HOLES
3,020 1-5/8 M4 /D2 4 i 5/32
0,025 1578 M4 /D2 4 1 /32
3,032 2 M5 /D2 4 1 3/8
0,034 2 WE /D2 4 1 3is
0,040 2-1/4 N D2 4 i Ti16
0,045 2-1/4 ME/D2 4 1 7/18
4,050 Z-174 Me/D2 4 1 7/18
G.063 2-1/4 ME/D2 4 1 Ti16
sRefer to figure 4-4

of container is performed only after completion of
all repair cperations.

4-6.5,1 GENERAL,

4-6.5.1,1 To test coniainer bodies, (il perfeci
cover of proper size with suitable conpection for
application of gir pressure. Place this cover on
container body, using suitable gaskets, locking ring,
and bolf,

4-6,5.1.2 To test covers, gaskets, and locking rings,
fit container body, of proper size io {ii paris being
iesied, with suiiable connection for application of air
pressure, Secure cover, gasket, and locking ring
properly on prepared coniainer body,

4-6.5.2 PRESSURE TEST,
4-6.8.2,1 Apply air pressure of 3 psi o inside
of container being tested, Check container for leaks

by submerging in water, If air bubbles are cbgerved
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escaping in feirly continuous siream, container is
faully and shall be rejecied,

4-6.5.2,2 Leakage from cover or body ibhat has
been {itled with gir connection shall not be cause
for rejection of pari being tested,

4-6,5,2,3 If air escaping from pari being tesied is
in form of small intermitient bubbles, hole or leak
iz top small io cause any dammge io items io be
preserved in container,

4-7 REPAIR OF TUBULAR STEEL FRAMES.

These procedures detail the repair of tubular frames
an  H-items whose normal purposs is io support
fabric covers, wilh the excepiion that no repair is
permitted on those members of {rames which serve
as members of siructures designed for lilting by
overhead or forklilt eguipment,
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TYPE 3 TYPE 4
2 rivets 10 rivets

Note: Actual dimensions tabulated in tables XX1I,
XX, and 311,

FEQU!’E d4-4  Rivet Patierns for Patched Sheet

4-7,1 BENT FRAME, When tubular {rame is bent,
but tube is not cracked or broken, straighien frame
by cold working fo match centour of similar frame
which is known to be undamaged., Tube flattening
shall not exceed 15 perceni of outside diameter
after repair,

4-7.2 FRAME METAL CRACKED OR BROKEN,
When a tubular frame is cracked or broken, repair
as follows and in accerdance with table XVII,

4-7,2.1 Using backsaw or other cutting device,
cut out damaged seclion not to exceed 20 in. in
length, Break all sharp edges.

4-1.2.2 Using similar undamaged frame as template,
note dimension of damaged section previously
removed,

"BUTTON" FILLER FOR FLUSHNESS.
MAY BE EII'HER TACK-RIVETED OR
SPOT-WELDED TO PATCH.

DAMAGED SHEE’T/

£ - 1 0 v I A I S S S A 8.} - -]
i i L 2 T

/I:ATCH

TYPICAL SECTION

Figure 4-5 Button Filler Attached to Patch
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g

4y

INTERIOR CONTAINER

NOT REPAIRABLE

N/

REPAIRABLE

REPAIR- |
ABLE /é

EXTERIOR CONTAINER

Figure 4-6 Repairable Damage to Containers

4-7.2.3 Cut one plece of round sieel bar (cuiside
diameter of which is within +0, -0.030 in. of inside
diameter of frame tube) to length equal to previcusly
noied removed area, plus approximately 4 in, If
necessary, bend cut piece of bar stock to match
contour of seclion of {ubing being replaced.

4-7.2.4 H required, use reamer or drill no larger
thin nominzl inside diameter of {ubing to remove
burrs and/or weld spatter to facilitate assembly,
Press- or drive-fit bar stock piece into two cut
ends of frame, inserting each end of bar 2.00+0,25
in, inio frame piece.

4-7,2.5 Match dimengions and contour of damaged
frame with that of similar {frame known to be un-
damaged,
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4-T7.2.5 to 4-8,1.3 40-~54

TABLE XVl
TUBE AND RIVET SIZE

| STEEL
RIVET
TUBE 51ZE oD - THICKNESS SIZE
{Nom in, Dial {in, } {In.} GAUGE REPAIR LIMITATIONS {in, }
/2 1/2 - 11/16 (0,035 ~ 0,085 20 - 13 Rivet or weld 1/8
0.168 up 12 up No repair of cracked members
3f4 3/4 - 27732 10.035 - §.085 24 - 13 Rivet or weld 3/18
0,105 - 0158 12 - 10 Hivetl or weld 3jis
0,188 up 5732 up Mo repair of cracked members
1 I - 1-83/1610.035 - 0.085 26 -~ 13 Hivet or weld 3718
0,108 ~ 0,134 12 - 10 Rivel or weld i/4
0.158 - 0.1881 5/32 ~ 3/16 Weld only on eracked members
0,219 up 7/32 up No repair of cracked members
i-3/8 1-1/4 - 1-1/2 }0.035 - 0,095 24 - 13 Rivat or weld /4
0,100 - 0,156 12 - 10 Rivet or weld 1/4
0,188 - 0,219f 5/32 - 7/32 Weld only on cracked members
0,250 up 174 up Mg repair of cracked members
1-374 1-8/18 - 1-7/8 |0.080 - 0.085 16 ~ 13 Rivet or weld if4
0.108 - 0,134 12 - 10 Rivet or weld 1/4
0,158 - 0,188] 5/32 - 3716 Weld only on cracked members
G, 250 up i/4 up No repair of cracked members
2 1-15/16 - 2~1/8 10.035 - 0,085 20 - 13 Rivet or weld 1/4
0,108 - 0,158 12 ~ 10 Rivet or weld 144
0.188 - 6,219 5/32 - 7/32 1 Rivet or weld 174
G, 250 3/32 up Weld only on cracked members
(3,281 up We repair of cracked members

WARNING

If the welding process is used, the oper-
ation musi be performed in an aregs

4-7.2,7.2 install two fush hesd riveis in accordance
with procedures in paragraph 3-8,

4-7,2,7.3 Rivet copposite cul end of frame in zame

away from any HE or flammable ma- manner,

terials, .
4-7,2.8 Hefinish repaired area as specified for the
part,

NOTE
Either the welding or riveting process 4-8 TUBE FORMING.
{paragraph 4-7.2.6 or 4-7.2,7} may be
uged i{o secure bar in place in frame 4-8.1 MEABUREMENT, Reute iube-as specified,
tube, When not specified, arrange iubing to assure thal
points of interference or other obsiructions are
avoided, and that tubing will not come in contact
wiih moving paris. Tube measuremenis are laken
on the cenierline of the tube,

4-7,2.6 If frame is to be welded, weld cut ends of
frame io bar insert in accordance with good com-
mercial practice. Clean off any scale or flux from
weld. 4-8.1,1 Take measurement from base of machined

flare on fitling, Foliow measurement along proposed

4-7,2,7 U frame is ioc be riveted, rivel bar siock paih of iube to include bends and clearancesg, Mark
and frame as specified in paragraph 3-6 and iable each poinl of curve on the iube, For linear measure-
KVIL ment purposes, bends are measured as angles,
4-7,2,7.1 L.ocate one rivel approximalely /2 in.

from cut end of frame. Locate second rivet approxi-
mately 1 in, from firgt hole, and roiate spproximately
90 degrees from first hole. Countersink all holes
as specified in paragraph 3-8, so that driven head
will not contaci security cover fabric,
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4-8,1.2 Conclude measurement io base of machined
flare on second {receiving) fitting,

4-8.1.3 The sum of measurements iaken from the
base of the machined flare on the first [itiingio



ihe base of the machined flare on the second fitting
will be the toial length of tubing required, Mark
tube required length.

4-8,2 CUTTING, Use iube cutters for any standard
tubing material except stainless siteel, Cui stainless
sieel with a hacksaw,

4-8.2.1 Position cutter on tubing, Feed cutiing wheel
downward by turning knurled knob handie while
cutter is being rotated. Do not feed cutting wheel
foo rapidly. Mainiain even tension while catting,

4-8,2,2 Upon completion of cutiing cperation, check
ingide of cuil edge of tube for burrs. Remove any
burrs with three-cornered scraper or similar tsol,

4-8.3 FLARING OF TUBING ENDS,

4-5.3.1 GENERAL. These insiructions cover hand-
operated single flaring and double-lap flaring for
forming fares on tubing, Flaring of 74 or 80 degrees
s performed on tubing used with ANA or 5 AL,
standard flared tube fittings, as required,

4-8.3.2 FLARING TOOLBE, Flaring iools may be
as indicated in Federal Specification GGG-F-451,
Type 1 {screw-actualed {laring) or Type I {(impact-
actuated combination), with Class as required, or
equivalent, but must meetl the reguirements of the
iools specified, Teools indicated in the Specification
are suitable for producing single flaring for all
grades of tubing (table XVIII}, or double-lap flaring
of mild aluminum {{able XIX},

4-8.3,3 TFLARING OPERATION AND INSPECTION,
The {laring operation shall be performed so that
workmanship iz of the highest quality for flares,
and is subject to the fellowing inspections,

4-8.3.3.1 A given [lare shall meet the dimensicns
specified in table XVIII or XIX asz required.

4-8,3.3.2
tube,

Flare shall be sguare with centeriine of

4-8,3.3.3 Flare shall be concentric with OD of tube
within £,005 full indicalor reading,

4-8.3.3.4 Flare shall be free of cracks and pit
marks,
4-8.4 TUBE BENDING, Either of two tools may be

used for bending tubing: (a} a hand bender, which
requires a different bender for each size tubing,
and {b} a production bender which is used fora
range of tube sizes by changing aitachments, The
uge description pgiven is applicable io either tool,

4-8.4.1 Insert tube in bender and align firs{ bend
mark on tube with zerc peint on shieve block of
bender, and with mark on slide bar of bender. Swing
ciip over tube, Proceed to bend tube {o desired angle
as indicated on shieve block, The shieve block
indicator is graduated in incremenis of 15 degrees
io a total of 180 degrees,

40-54

4-8,2 to 4-8.4.1

TABLE XVIIi

DIMENSTONS FOR SINGLE FLARED TUBING END

A
P
33+ 1/2°

a7+ 1/2%

e '
N

i
B_%

TUBE SIZE

TUBE SIZE 40,010
NOMINAL OD A DIAMETER RADIUS
{In. } {In,} {In,)
1/8 0.200 " 0+ 000 0.032
3/16 0.302 o o0 0. 032
1/4 0.350 0" 000 0. 032
5/16 0.421 g ol 0. 632
3/8 0. 484 fg: o 0. 046
1/2 0.656 "0 0l 0. 062
5/8 0,781t fg: ggg 0. 062
3/4 6,037 "0 00 0.078
1 1.187 0 008 0.093
1-1/4 1500 Lo 0o 0. 093
1-1/2 1721 ool 0,109
1-3/4 2. 106 fg: e 0.109
2 2.356 " g?g 0.109
2-1/2 2.856 0" 002 0,108
3 3.355 0" o0 0.109
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4-8,4.2 to 4-9.1.2.2
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TABLE XIX
DIMENSIONS FOR DGUBLE LAP FLARED TUBING END

A
33 & /29|
374+ 1297 | BREAK CORNERS OF
P TUBE END PRIOR TO
X FLARING
/ \\ :
MIN DIA OF RETURN FLARE /7,
= MIN ID OF TUBE, /
MAX DIA OF RETURN FLARE a /
= MAX ID OF TUBE +0, 040, ‘ ~—B
%
TUBE SIZE’J
A B MINIMUM
TUBE S1ZE 40, 000, -0, 010 +0, 010 WALL INSIDE
NOM OD DIA RADIUS THICKNESS DIA
{Ir, ) {In,} (In.} {In, ) {in,}
1/8 0,200 D, 032
3/16 0. 302 0. 032 0.028 0,114
0. 035 0.100
1/4 0. 359 0.032 9.028 0.178
0. 035 0. 159
5/16 0. 421 0.032 0. 035 9.224
0. 048 0.198
0. 028 0.310
3/8 0. 484 0. 046 0. 035 0.288
0. 049 0. 261

4-8,4.2 Release slide bar handle and remove tube.
Hepeal operation as required for additional bends.

4-9 REPAIR OF ABLATION SHIELD SURFACES,

4-9,1 METHOD 1,

NOTE

Procedures in paragraphs 4-9.1.1 through
4-9.1.5 are uged for resurfacing of re-
pairable material denis and scratches,
Frocedures in paragraph 4-8.1.5 areused
for refinishing of surface nicks and
seraiches in coating,

4-9,1,1 Prepare area to be repaired by sbrading all
surfaces of defect with grade 150 to 280 or equivalent
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abragive, Remove all residual dust by wiping with
clean lini-free cloth dampened {(not dripping) with
waler, or use compressed air, Wipe abraded area
repeatedly using clean areas of cloth until no further
discoloration is observed,

4-8.1,2 Prior io mixing, warm materials to room
temperature {70%F), prepare filler material, using
phenolic molding plastic, asbestos fiber, and trieth-
ylenetetramine mixed in following manner.

4-9.1,2.1 Add 7 parts {by weight) of asbestos
fiber io 10 parts of phenolic and mix thoroughly.
The resin may be warmed to 180° to 120°F to facili-
tate mixing, After blending mixture, allow it to
cool to room temperature,

4-9,1.2.2 Add 1 part of iriethyleneteiramine. This
mixiure hag a pot life of approximately 30 min after
addition of triethylenetetramine.




4-5,1.3 Apply filler material into deflect with spatula
or titrowel., Work filler material complefely into
defect to prevent voids or air bubbles, Apply mater-
ial in sufficient amount to build up excess of at least
€.310 in, above shield surface,

4-8,1,4  Allow material to cure for af least 4 hr
at room temperature, Abrade excess material to match
contour of shield., After curing and abrading, check
repaired defect for complete filling and conformance
to contour of shield, If any unfilled areas are found,
repeat procedures specified in paragraphs 4-%.1.2
through 4-9.1.4,

4-9.1.% Refinish surface as {ollows:

4-9,1,5,1 Mask out areas where finishing of surface
is not required. If surface was not repaired (para-
praphs 4-9.1,1 through 4-3.1,4}, clean area io be
refinished using toluene (lechnical).

NOTE

Application of surface sealer (phenolic),
as specified in following paragraph, may
be omiited if bare plastic is not exposed,

4-8,1,5.2 Spray on  ist coat of surface sealer
{phenolic), Allow 1/2 hr for first coat to dry, and
apply 2nd coat of sealer, Allow 1/2 hr for 2nd coat
of sealer to dry,

4-8,1,5.3 If necessary, white lacquer (heat-reflecting)
may be thinned, using dope and lacquer thinner
{T-300)., Apply 2 coats of white lacquer (heat-re-
flecting), allowing 1/2-hr drying time hetween coats,
Allow final coat 24 hr to dry.

4-3.2 METHOD Z, Method 2 repair is accomplished
by means of the thermal resisting coating kii, The
kit consists of & 10-g mixture of Epon 828 epoxy
resin and thermal insulation {silica fiber) premixed
in proper quantities; and 1.1 g of iriethylene-
{etramine,

4-98,2,1 Prepare area to be repaired by abrading all
surfaces of defect with grade 220 abrasive or equi-
valent, Remove loose particles, residual dust, all oil,
grease, ete from defect and adjacent area by wiping
with clean, lint-free cloth moistened (not dripping)
with {oluene (technical),

WARNING

Kepair paste used in this procedure is a
toxic epoxy compound; chserve applicable
safety precautions {paragraph 2-2} during
mixing and application,
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CAUTION

Temperaiure of mixture must be main-
tained below 100PF to avoid heat reaction,
Pot life of repair paste after mixing is
limited, Do not mix compound until im-
mediately prior to use,

4-9.2,2 Using commercial aluminum or nonreactive-
cardboard mixing cup, standard glass mixing container
or other mixing container, prepare repair paste by
thoroughly mixing total contenis of botile containing
iriethyieneteiramine with tolal contents of botile
containing resin-fiber base,

4-9.2.3  Apply masking iape arcund ablation shield
defect tc protect adjacent areas and to provide wall
or dam io confine repair paste.

4-9.2,4 Usging narrow spatula or similar tool, fill
defect with repair paste, Apply sufficient amouni
of paste ic provide slight excess above contour of
ghield,

4-9.2.5 Cure repaired area for approximately 3
hr as follows: 2 hr at room temperature followed
by 1 hr at force-dry temperatire. During force-

dry pericd, mainiajn surface temperature of _ablatidn

shield between 140%‘and 175°F,

4-9.2.6 {(Deleted)

4-9.2,7 Remove masking tape if used. Abrade re-
paired area with abrasive (grade 220} and finish
with fine abrasive (grade 320). Abrade repaired
surface to match existing contour, '

4-8.2.8 Wipe surfaces to be refinished with clean,
lint-free cloths moistened with toluene (fechnical),
Change cloths frequently to insure freedom from
contamination,

4-9.2.8  Strain well-mixed air-drying enamel (white,
glosg, "Jet Dry”"} through paint cone,

4-9.2.10 Combine 6 parts of enamel with 1 part
of aliphatic naphtha (type II) for spraying.

4-8,2,1%t Spray on 1 light coat of enamel-naphtha
mixture, and immediately apply 1 wetcoatat 807 angle
to direction of light coat. Regulate weti coat to avoid
overspray, rens, and saps. Allow enamel to air-dry
for 1 hr,

4-9.2.12 If necessary as f{inal finish, fill poresin
enamel coeating, using surface primer (Preparakote),
Allow primer to air-dry for 1 hr., Abrade area to

 {feather edge using No. 220 grit paper followed by No.

320 grit paper. Wipe surfaces and spray on gnamel as
specified in paragraph 4-%.2.8 and 4-8.2.11 respec-
tively.
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4-10 REPAIR OF PLYWOOD,

These procedures apply to containers having plywood
panels and/or flooring,

4-10.1 GENERAL,

4-10.1.1  Type znd thickness ¢of plywood used for
repair shall be same as damaged pari, as specifiad,

4-10.1,2 Because of consiruction of plywood, it
must be worked carefully to avoid splintering and
asplitting of the exterior surfaces,

4-10,1.2.1 Prior to sawing plywood, prescore hoth
sides on ithe marked cutofl lines with 2 sharp knife,
chisel, or other sharp tool. Scoring should be deep
enough 1o separale the fop layer of venver on boih
sides, This will heip prevent splintering and splitting
of surfaces, Cul with a fine-iooth saw.

4-10,1.2.2 An alternate method of preventing splinter-
ing is to firmly press a sirip of cellophane iape over
cutoll line on underside of panel, Cul from iop with
z fine-tooth saw.

4-10.1.2.3 Prior io drilling plywood, clamp a piece
of serap wood lighily {o far side of area 1o be drilled,
This will prevent splintering of surface whendrilling,
4-10.2 REPLACEMENT OF PLYWOOD PANEL,
4-10.2,1  Remove all hardware including hardware
attaching panel ic other panels and remove damaged
panel.

4-10.2.2  Use removed damaged panel as templaie
for size and location of holes to be drilled in re-
placemeni panel, Overlay damaged panel on replace-
ment panel; mark exiernal size and holes io be
drilied,

4-10.2,3 Cut and drill replacement paneal as required.
4-10,2.4 I wood screws are used in installing re-

placement panel, drive wooden pegs in screw holes
in panel to receive screws, or drill new screw holes

offset [rom original holes in replocement panel,
4-10.2.% Finish replacement panel fo maich con-
tainer in  accordance with painiing  instruciions

specified {or part,

4-10.2.8 Insiall hardware on panel and install panel
on ceniainer, Apply any markings which appeared
on damaged panel in accordance wilh instruclions
in TP 35-51, ’

4-14,3 PATCH EREPAIR OF PLYWOOD, These
procedures are used for paich repair of holes in
plywood when perimeier of hole is nol grealer than
-3¢ in, after fractured edges of the wond have been
removed,
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4-10.3.1 Hemove any hardware which mightinterfers
with repair operaiion,

4-18.3.2  Using any suliable culling tool, remove
{raciured wood from around hole,

4-156.3.3 Tor space filler, cut plece of plywood of
same ihickness as panel being repaired, and of
size and shape to {it hole within +0, -1/4 in,

4-10.3.4 For inside backing panel, cut pilece of
plywood of same thickness as damaged panel, or
net ihicker than i/2 in. and measuring approxi-
malely & in, larger in diameler than hole,

4-10,3,5 For ouiside cover plale, cul piece of 24
io 20 pgaupge {0,020 te 0.8040-in, ithick) sisel sheet,
hot or ceold rolled, plain or galvanized finish, ap-
proximately 5 in, larger 1in dizmsier than hole,

4~10.3.6 Position space filler in hole, Locate inside
packing panel and oulside cover plate in position so
that each is centered over hole in damaged panel,
Temporarily anchor panel and plaie in position.

4-10.3.7 Match drill No. §{0.204)holes through cover
plate, panel, and backing panel., Loeate these holes
1/241/8 in. from oulside sdge ofmetal cover plate and
space them 4 to b in, apartaround edge of cover plaie,
Drill two or more holes, as applicable according io
hole area, in area of spacge filler,

4-18.3.8 Mark inside surface of backing pansl and
remove panel, Drill sach of the 0.204-in. dinmeler
holes to 0,234 in, {drill size A}

4-16.3.9 From inside of backing panelinsertone piate
nut (P/N 833787-00 or B33788~-00, as spplicable} in
each hole and press firmly in place,

NOTE

Plain plate nut (P/N 833787-00) has three
prongs measuring 4,203 in, Plate nut
{P/N 833788-00)has three prongs measur-
ing 0.312 in. Both plate nuts have 14-32
threads,

4-10.3.10 Place backing panel in position. From out-
side {metal cover plate side} insert a 10-32 machine
screw {pan, round, binder, or f{illister head) through
each hole, Screws should be justlong enoughto permit
them to be threaded into plate nuis to within approxi-
mately 1/16 in, from end of plate nut.

4-10.3.11 As required, reinstall any hardware pre-
vigusly removed., Hefinish surfaces of both inside
backing panel and ouiside cover plaie as specified
for parl, Apply any markings which appeared in
area of heole in accordance with procedurss in TP
35-51,




4-10.4 REPAIR OF GOUGES IN PLYWOOD, Gouges
in piywoocd surfaces no deeper than approximately
2/3 the {otal thickness of the plywood may be repaired
by means of plastic filler,

WARNING

Plastic filler is both [lammable and foxic,
Observe applicable safety precautions
{paragraph 2-2),

4-10.4,1 Thoroughly clean area io be filled and allow
to dry. Lighily abrade area to insure firm adhesion
of plasiic woeod,

4-10G.4,2 Using small spatula or similar tool, press
plastic filler into gouged area, using thin layers to
build up thick seciions and allowing each layer 1o
dry before applicaiion of succesgive layer, Fill
gouged area sliphtly higher than surrounding surface.
Allow plastic filler {o dry.

4-10.4.3 Abrade plastic filler flush with surrounding
surface. Hefinish repaired area as specified for the
part,

4-10.5 MISCELLANEQUS PLYWOOD REPAIR,

4-10.5.1 Large splinters may be cemented in place
wiih adhesive {resin basge),

4-10,5.2 Edges of plywood which become {rayed may
‘be repaired by dressing outer and (if necessary)
second layers of plywood to approximately 45° cham-
fer, Dressing may be done by means of a sharp
cutiing tool or abrasive,

4-11 MECHANICAL REPAIR OF PLASTICS.

4-11.1 GENERAL. In general, defecis occurring
in plastics are similar {¢ those occcurring in sheet
metal, and are repaired essentially in the same
manner,

4-11,2  ABRADING, Nicks, burrs and sharp edges
may be dressed by abrasion,

4-11.3 REPLACING PORTION OF SHELT, Damaged
portions of a sheet are cut out and repaired by
making either a lap or butt splice ({igure 4-7),
The lap splice iz preferred, Fasleners need only be
a single row, and may have a maximum center-to-
center distance of 1-1/2 in, Only AD-iype riveis
are applicable for plastic sheet materials. Refer
to table XX for net edge distance and applicable
hole size for specific rivets, Install riveis in ac-
cordance with procedures in paragraph 3-6.

4-11,4 DEFECTIVE HOLES, Defeclive holes are
only repaired if specifically required.If itis possible,
misaligned or damaged holes are redrilled in ancther
location in the part; otherwise, ihe addition of a
doubler or splicing is applicable,

4-11.4,1 Damaged holes may be redrilled for next
larger fastener, if drilling will clean up hole and

4-10.4 to 4-12.,2

LAP SPLICE BUTT SPLICE

Figure 4-7 Sheet Splice

resulling edge distance is within limits specified in
table XX. The use of applicable bushings may be
employed where reduction of hole gize is required.

4-11.4.,2 Where a row of holesis cracked or damaged
{from hole te hole), the portion may be repaired
by moking either a lap or butt splice in accordance
with procedures in paragraph 4-11,3,

4-11.4.3 When it is desired to fill holes no longer
used, either of the following methods is acceptable,

4-11.4.3.1 Fashion a slighily tapered dowel, prefer-
ably of same maierial as that containing hole, and
drive dowel into hole. Dress ends of dowel, as
required or accessible, to maich contour of the
surrounding area,

4-11.4.3.2 Drive a rivet into the hole and, if re-
quired, dress rivet to match contour of surrounding
area. Install rivet in accordance with procedures in
paragraph 3-6,

4-12 REPAIR OF PLASTIC CAP.

CAUTION

Abrade only deep enough ic obiain a good
featheredge, Do not abrade into fiber-
glass surface.

4-12.1 Abrade area to be ccaled to remove loose
sections of coating or slick spots on coating. Use
No. 240 emery cloth, or equivaleni, and wipe away
dusi with clean, lint-free cloth,

WARNING

Methyl ethyl ketone is extremely toxic and
flammable. Observe applicable safety pre-
cautions {paragraph 2-2) when spraying
option is used in accordance with the
following paragraph.

4-12.2  Apply adhesive {Boslic Primer No. 1007}
by brushing on at package consistency or by spray-
ing afier adhesive has been thinned with 1-1/2 parts
of methy! ethyl ketone (technical), Make primer coat
0.602 in, thick (minimum) and allow to dry for 1 hr,
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TABLE XX
EDGE DISTANCE AND HOLE SIZE FOR RIVETING PLASTICS

MINIMUM NET EDGE DISTANCE

Rivet Toial Material Thickness (In,}

Size 0,463 0, 054 4,125 0,158 g, 1488 6,218 0, 250
3 i/4 13764
4 B e I T A B 1 1/4 e ——
5 e I R )

RIVET HOLE S1ZE

Rivet Total Material Thickness {In.}
Size a, 0\5}\3 G, 094 0,125 . 158 {0,188 0,219 g, 256
3 MNa, 38 No, 40
{0, 0005} {0, DBBY
4 Mo, 28 No, 30
' {0, 136} {G, 138}
5 No, 18
{0, 169)

4-12.83 Prepare mixiure of rain erosion resisting
coating {kif), mixing only encugh io.last for use
within 8 hrs,

4-12.4  Brush on mixiure with small brush, using
minimum of brush sirokes. Avoid brushing pariially
dried material. The brush should cover repair area
with one stroke, if poseible,

4-12.5 Dip brush in ioluene {(technical) immediately
after area has been coated and apply brush lightly
over aress where bubbles can he seen, Continue
until all bubbles are removed. This brushing will
also blend edges of patch into origing costing,

4-12.6 Allow 30 min io alr-dry, Repeal application
of mixiure uniil conting of between 0.010 and 0.014
in,, including primer, is shizined, Usually 6 or 7
coats are veguired., Smooth each ecai by broghing
with small brush dipped in icluene {fechnical). Allow
30-min alr-drying period belween application of sach
coat,

NOTE

The number of coais applied is governed
by amouni of original coatling removed.

4-12.7  Allow final coai to dry tsck-free before
handling plastic ecap, Curing to usable strength is
attained about 72 hrs after application of final coal,
at which {ime coat has darkened. Cure cap ina
reasonably dust-free environment, such as used
for painting activities,

56 Change 3

4-12.8  After pateh has cured, peich and surroundin
aren may be cleaned with toluene {izchnical), #
coal of general purpose wax {solveni tvpe) may be
applied to plaslic eap o resiore lusier io coating

4-12.5% Inspect finished product for bubbles or checks,
The paiched ares shall be reascnably smooth ane
edges blended with gurrounding area,

4-13 PATCH REPAIR OF
WATER-VAPORPROOF BAG,

Breaks, fears, or holes in waler-vaporpros! bags
are repaired by psiching damaged ares with a pisce
of identical or compatible material, It is preferred
that identical material {i,e., material of same iype
and made by same manufacturer as original mate-
rizl] be used for paiching, Manufacturer's ideniifi-
cation and sealing instructions are usually marked
on reverse side of malerial, If identieal maierial
connot be cobiained or if identity of materials cannot
be determined, it will be necessary io perform a
materiol compatibility test prior io paiching,

4~13.1 MATERIAL COMPATIBILITY TEST,

4-13.1.1  Obtain approximately 1-in, wide samples
of original and patch materials, Sample of original
material may be oblained from arsa of damage or
from excess matlerial {f any} around ouler edge
of bag,

4-13.1.2 With foil sides of samples contlguocus, heat-
seal samples togeiher in accordance with instructions
provided with material or furnished with the sealing



irom. If instructions are not available, sea] by means
of heat-sealing iron at 450°F using 30 psi pressure
and Z2.5-sec dwell time. Allow samples io cool at
room temperature

4-13.1.5  Pull sample moterials apart, Materials
are compaiible if at least 50% of zealed area de-
laminates; i.e,, if a partial thickness of either
material adheres to the other material io an extent
of at least 50% of the sealed area when the samples
are pulled apart, If samples do not meet this re-
gquirement, repeat compatibility fest on oiher patch
materials until compatible material ig found,

4-13.2 PATCHING FROCEDURES,

4-13.2.1 Cut sufficiently large piece of water-vapor-
proof patch material to provide at least 1-in, overlap
around damaged area of bag,

4-13.2.2 Lay bag material on flat surfazce so that
patehk material ecan be heat-sealed to bap material,
foil side to {oil side,

4-13.2.3 Position paich over damaged area of bag
and heat-seal patch fo bag in zccordance with in-
siruciions provided with material. If no insiructions
are available, seal by means of heat-sealing iron at
450°F, using 30 psi pressure and 2,5-sec dwell {ime,
Allow seal to cool at room temperature,

4-14 REPAIR OF FABRICS AND FABRIC-TYPE
SECURITY COVERS.

4-14.1 PATCH REPAIR BY STITCHING., Patch
repair by stitching a paich on eriginal material is
applicable to any cover as specified,

4-14.1.1 Cover entire tear or hole by overlapping
patch atl least 1 in, on all sides with same materials
ag original cover (table 1},

4-14,1.2 Pateh may be sewed te cover by hand
or sewing machine, using 5 to § stitches per in. in
either case, If a sewing machine is used, employ
stitek Type 301 in accordance with Federal Standard
No. 751. Double-stitch patch with linen or hemp
thread,

4-14.2 PATCH REPAIR BY ADHESION, Paich repair
by cementing a patch on original material is appli-
cable to any cover as specified,

4-14,2.1 Cut patch of coated cloth or impregnated
cloth to size as specified in paragraphs 4-14.2.1.1
through 4-14.2.1.3, as applicable, If tear or hole is
closer than § in, tc an edge, patch may be folded
over edge using a 2-in, minimum fold, Trim corners
of patch 1 in, minimum at 450,

4-14,2,1.1 I maximum dimension of hole or tear
is not more than 1 in,, extend pateh approximately
1 in, beyond hole or tear, on all sides.
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4-13.1.3 10 4-14.4.3

4-14.2.1.2 If maximum dimensgion of hole or tear
is greater than ! in, and not more than § in,, extend
patch approximately 3 in. beyond hole or tear, on
all sides.

4-14,2.1.3 If maximum dimension of hole or fear
is grester than 6 in., extend patch approximately
§ in. beyond hole or tear on all sides,

4-14,2.2 Buff surface of patchand areaof cover which
patch will cover, using abrasive cloth (Grade 2/,
Na, 160 grit].

4-14.2.3 Wash buffed surfaces with tcluene (technicall
or xylene, Allow surfaces to dry.

4-14.2.4  Apply medium-heavy coal of adhesive io
surfnces lo be bonded and allow surfaces to air-dry
fer 15 minutes. Adhesive to be used is as follows:

a. For Hypalon coated cloth {B28F1, B43, W52,
BE3, B5Y), use adhesive (KC-870).

b, For neoprene coated cloth, use adhesive (EC-
847, EC-870, or Fairprene No, 5128),

¢. For vinyl coated cloth, use adhesive (EC-847),
4-14.2.%  Apply second medium-heavy coal of ad-
hesive to surfaces., When thie coat has become .
tacky, position paich on adhesive-covered area of
cover sc that paich extends equally beyond all edges
of tear or hole, Smooth patch to remove air bubbles,
and presg firmly in place.

4-14.2.6 Ixercise care, for pericd of appreximately
24 hre, to prevent application of iension or exireme
change of temperature to area repaired by adhesion,

4-14.3 {Deleted)
4-14.4 ATTACHMENT OF WERRBING,

4-14.4.1 Rings, snaps, or cother {asteners are in-
stalled on webbing as required, and the webbing
stitched in place,

4-14.4.2 Webbing, either sirap or wilh fastenser
attached, is stitched in place uging linen or linen
hemp thread and sewed by rmmachine using 5 to 8
stitches per inch, When using sewing machine, employ
stitch Type 301 in accordance with Federal Standard
No. 751.

4-14.4.3 Stitch webbing in place, using same stitch-
ing pattern as used for similar webbing attachment
on part.
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4-14,5 REPLACEMENT OF WEB BELT END CLIP. 4-14.5.2 Position replacement clip on end of sirap.
Place sirap and clip on scolid {lat surface. Using
hammer, mash clip fiat against strap, Assure that
all edges of clip are tight against strap.

4-14.5.1 Using screwdriver, pry open crimped
edges of damaged web belt end clip, Hemove clip
{from sirap,

{Figure 4-8 deleied}
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4-14,54 REPAIR OF WEB RELT AND STRAP ENDS,
If it is not desired to replace the web belt or strap
end ¢lip as specified in paragraph 4-14.%, the ends
may be seized as follows:

4-14,5A.1 Trim frayed end of sirap 2s necessary.
4-14,5A,2 Prepare encapsulating compound (resin
No. 225} in accordance with manufacturer’s instruc-
tions or as follows:

a, Firmly punch each flat side of resin pack to
rupture barrier which separates resin from catalyst;
pull flat sides apart {o insure that barrier is com-~
pletely broken,

b. Sgueeze ends of pack to mix contents thor-
oughly, insuring that separate materials are removed
from corners of pack; mix until uniform color is
achieved {30 ifo 40 squeezes may be necessary),

NOTE

If the compound is cold (below 509F), it
will be necessary to warm the pack to
room temperature in order ifo insure
adequate mixing,

c, Cut one end of pack and pour mixed compound
into receptacle,

CAUTION

The mixed compound will stari to gelin
approximately 8 minpat room temperature,

4-14.5A,3 Dip end of bell or strap in mixed com-
pound to'depth of 1/2 to 1 in, Allow compound to cure
for 2 hr at room temperature before handling belt or
strap.

4-14.6 REPLACEMENT OF INTERLOCKING SLIDE
FASTENERS,

4~14,6,1 Remove both halves of fastener from
fabric by culting thread altaching fastener {o {abric,

4-14.6,2 Position edges of fabric, on which fastener
is to be sewed, parallel toeach other, From underside

of fabric, pin or otherwise iack closed fastener
in place,
4~14.6.3 Fastener is sewed to fabric using 5tc 8

stitches per inch, Use sewing machine stitch Type
301, in accordance with Federal Standard Ne, 751,
Double-stiteh fastener in place, using linen or linen
hamp thread.
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4-14 5A 1o 4-15.1.2

4-14.7 HEPLACEMENT OF SNAP AND CURTAIN
FAETENERS,
4-14.7,1 Studs, sockeis, or eyelets are removed

by pryiag apart. Studs are removed by cuiting siud
near base and removing stud base and evelet, Where
gpur- or prong-iype sockets are used, pry spurs
or prongs up and remove socket and plate,

4-14.7,2 Unless otherwise specified, fasteners are
installed in same location from which damaged
fastener was removed, Replacement fastener assembly
shall be same type and size as removed damaged
ohe,

4-14,7.3 As required, punch appropriate size hole
in fabric. Assemble and install fastener, using hand-
lever press or other suifable iool, and dies of
zppropriate kind and size.

4-14.8 REPLACEMENT OF GROMMETS,

4-14. 8.1 Hemove grommet and plain washer by
prying apart, Remove grommet and prong washer by
prying prongs up and prying washer and grommet
apart,

4-14.8.2 Unless ctherwise specified, o grommet ig
installed in game location from which damaged grom-
met was removed., Heplacement grommel agsembly
shall be same type and size as removed damaged
one,

4-14.8,3  As reguired, punch appropriaie size hole
in fabric, Assemble and install grommet, using hand-
lever press or other suitable tool, and dies of
appropriate kind and size,

4-15 REPAIR OF AFT PROTECTIVE COVER.

4-15.1 REPAIR LIMITATIONS,

CAUTION

Do not apply any patches cleoser than
2 in, from ocuter edge of cover,

4-18.1.1 SMALL HOLES, Holes up to 1/8 in, in
diameler are palched, using a patch of solid cloth
insert rubber sheet which overlaps the hole at
least 9/16 in, on all sides, Shape of paich is pptional,
but all sharp corners shall be trimmed a minimum
of 1/8 in. at a 45-degree angle,

4-15.1,2 LARGER HOLES AND TEARS, Holes over
1/8 in, in diameier and up to 1 in. in diameter,
fears up tc 12 in, long for a straight tear, and tears
up to 12 in. on the side for a right-angle tear are
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patched, using o paich of solid cloih insert rubber
sheet which overiaps outer diameter of hole at lgast
2 in, on all Trim corners of paich 1in,
minimum at 2 45-degres angle,

zides,

4-15.2 PROCEDURE, Lightly bufl paich and area
of cover on which paich is io be applisd, Wipe
buffed arpas with cloth sosked with ioluene {tech-
nicall, Brush adhesive (Loxile 60008) onic both
cleaned surfaces and allow to dry tack free. Apply
second coat of adhesive to ones surface and join
both surfaces immediaiely., Use reiler lo sgquesze
out any alr bubbles and assist in making a good
smooth bond, Allow 24 hrs for drying al room tem-
peraiure prior 1o use of cover,

4-15,3  TESTING., Regaired aft proteclive covers
will be pressure-iesied on o weapon as [{ollows,
4-15,3.1 Apply preasure in accordance wilh normal

presgure-check procedures specified in applicable
manual, This cen be accomplished during normai
pressure check,

4-15.3.2
any leaks,

Spap edges of zll patches and check for
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4-15.3.3 If any paich lenks are detecled, repair in
accordance with procedures in paragraphs 4-15.1
and 4-15.2, and retest, or reject cover,

4-16 REPAIR OF HONEYCOMB PANELS,
4-16.1 GENERAL.

4-16.1,1 Hepzair of honeycomb panels is applicable
only within limits authorized by the referencing docu-
meni, Procedures given here cover the repair of
extensive damage {(deformation or punciture) in ihe
skin and/or honevcomb core (figure 4-3), Minor
damage is repaired as [oliows,

4~16.1,1.3 Minor dents, deformalion, and defects in
a honeyvecomb panel which do not involve punciure of
the skin material and dents and depresgions in metal
surfaces adjacent to honeycomb areas are repaired
as metal surface depressions by filling (paragraph
4-4,1}, using material as specified (EC-1184, plastic
aluminum modeling compound, eich

4-16.1.1.2 Minorholesandbreaksinhoneycomb panels
which involve puncture of the skin material arve re-



palred as metal surface depressions by filling (para~
graph 4-4.1}, using EC-1184; however, before filling,
ihe damaged area must be drilied ouf to a maximum
depth of 0.23 in., using a No. 72 (0.0250~in.~dia}
twist drill,

4-16,1.2 Selection of applicable method of repair
in following procedures will be ag speeified in appro-
priate manuals,

40-54

4~16.1.2 to 4-16.1.3

4-16.1.3 In addition to normal organizational equip-
ment allowances, {ools and egquipment ligied in table
XXI are required to perform these repairs. A mini-
mum gquantily of one of each item is required by
each operaticnal team performing the repair,
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HONEYCOME SKIN 4-16,1.4 Materials required to performthese repairs,
CORE exclusive of those required for painting, are listed
in table XX,

4-16.2 REMOVAL OF DAMAGED MATERIAL,

4-16,2,1 Perform following procedures to remove
damaged material to depth as specified for perti-
nent method of repair, but never deeper than fillets
of adhesive on undamaged skin,

4-16,2,2 If depth of damage exceeds maximum work-
ing depth of longest specified router bit, perform

NOTES: routing to maximum working depth in circle whose
. area is twice the remaining damaged area; do not
1 Thicknesgs is the depth or cell length. exceed 6-in. diameter hole, or smaller diameter

2 Length ig in the longitudinal direction hole if otherwise specified,

of the ribbons.

3 Width is in the direction lateral to the 4-16.2,3 If damaged area in honeycomb core ex-
ribbons. tends beyond maximum permissible circle for re-
pair, but skin damage is within maximum permissible
. circle, repair may be made providing total projected
FIgU re 4-9 Cutaway View of Honeycomb Panel area of core damage after routing {inside plus

TABLE XX
TOOLS AND EQUIPMENT REQUIRED FOR REPAIR OF HONEYCOMB PANELS

AEC METHOD REQUIRED FOR
PART
NOMENCLATURE NUMBER Fill A Fil B Plug Patch
Blade, Band-Saw (24 teeth per in,) 871445-00 X X X
Cutter, Milling, End {standard, 1/2 in, dia, 871437 -00 X X X X
3-1/4 in, long)
Cutter, Milling, End (long, 1/2 in, dia, 4 in. long) B71438-00 X
Cutter, Milling, End {extra long, 1/2 in, dia, 5 in, 871439-00 X
long)
File, Hand {Flat, single coarse cut} 871446-00 X X X X
Knife, Putty (1-1/4 in. wide) 840858-00 X X X X
Router, Electric {1/2-in. -dia capacity) X X X X
or
Router, Air Turbine (1/2-1in. -dia capacity)
Saw, Band X X X
Shears, Metal Cutting, Hand (3-1/2-in, straight cut) [800809-00 X X X
Spacer (7-1/8-in,-dia hole) 177614-00%%% X X X X
Spring, Helical, Exténsion {23/64-in, -dia) 871499-00 X
Support, Template {7-in.-dia hole) 177607 -D0%#% X X X X
Support, Template {5-in.-dia hole) 177615-00%%% X X X X
Template, Contour Routing {2-1/8-in. -dia 177609 -00%** X X X X
hole)*
Template, Contour Routing {3-1/8-in.-dia 177610-00%** X X X X
hole)*
Template, Contour Routing (4-1/8-in.-dia 177611 -00%%* X X X X
hole)*
Template, Contour Routing (5-1/8-in,-dia 177612-00%** X X X X
hole)*
Template, Contour Routing {6-1/8-in.-dia 177613 -00%%* X X X X
hole}*
{Continued on next page; see footnotes at end of table)
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TABLE XX|
i {Continned)
ARC METHOD REQUIRED FOR
PART
HOMENCIATURE NUMBER Fill & Fill B Phug Patch

Template, Contour Routing (1-1/8-in, -dia 17TELT~00%%% X X X X
hole}»#

Tamplate, Contour Routing (2-1/8«in.-dis 1TTEL8-00%%% b4 X X X
holej#s

Template, Contour Routing {2-5/8-in,~dia 177619-00%%% X X X X
hole)**

Template, Contour Routing (3-1/8-in.-dia 177620 -00%%:% X X X X
hole )%

Template, Contour Routing (4-1/8-in.-dia 1TT623 -0 X X X X
hole J¥#

Template, Contour Routing (5-1/8-in.-dia 177822 -00% %% b 4 X X X
hole)*s
*Use with template support (17760700}, To obtain 177608-00, 177610-00, 177611-00, 177612-00,

and 177613-00, order 177608
#*Use with templaie support {(177615~00}, To obtain 177617-00, 177618-00, 17761800, 177620-00,
177621-08, and 177822-00, order 177616
*4*¥T'o be fabricated locally

TABLE XX
MATERIAL REQUIRED FOR REPAIR OF HONEYCOMB PANELS
ABC METHOD REQUIRED FOR
PART
NOMENCLATURE NUMBER FillA | Fii B | Plug | Patch
Acetone 813556-00 X X x X
Adhesive {Tpon 907} (Kit) 8714486-00 X X X
Honeycomb, Expanded Aluminum (Hexcel Military 873124-00 X
Grade, cell gize 1/8 in,, alloy 50562, foil
ithickness (. 0015 in., permeation process P}
Paper, Abrasive (Medium grit} 871444-00 X X X
Plagtic Bheet {(Polyethylene, @, 020 in, thick) 871442-00 X
Sealing Compound (Epon 932} (Kit} 871862-00 X X X
Sheet, Aluminum Alloy, 2024-T3 (0,020 in. thick, 873126-00 X X X
QQ-A-355b)
or
Sheet, Aluminum Alloy, 2024-T3 {0,025 in. thick, 873132~00
QRR-A-~355h)
or
Sheet, Aluminum Alloy, 2024-T3 {0.032 in. thick, 873127-00
QQ-A-355hb)
or
Sheet, Aluminum Alloy, 7075-T6 (0.020 in. thick, 873128-00
QQ-4-283)
or
Sheet, Aluminum Alloy, T075~T6 /(0.025 in. thick, 873128-00
QQ-A-283)
or
(Continued on next page)
I
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4-18,2.4 1o 4-16,.2,8,3 454
TABLE XXil
{Continued)
M E
AEC ETHODR REQUIRED FOR
PART
NOMENCLATURE NUMBER Filia | FilI B | Flug Patch
Sheet, Aluminum Alloy, T075-T8{0.032 in, thick, 873130-00
Q-A-283)
Tape, Braided, Nylon 82889100 .4
Tape, Pressurs-Sensitive Adhesive {Masking, 2-in. W) B808584-00 #x X X
Tape, Pressure-Sensitive Adhesive {Transfer) {2~in, W) | B71443-00 X X # X

ouiside the circle} is not greater than area of us-
damaged core within circle {figure 4-10},

4-16.2,4 Determine depth of damage, Delermine
diameter of smallest circle that will encompass
damaged area, Obtain contour routing template with
hole large enocugh {o encompass damaged area,

4-16.2,5 If damaged area is on contoured surface,
perform {ollowing procedures.

4-16,2.5.1 Obiain templale support with hole larger
than hole in contour rouiing templaie as indicated in
Table XXL

4-18,2,5,2 Using acteone and clean, lint-free cloth,
clean surfaces of templaie, templaie suppori, and
honeycomb panel in area agsinst which template

MAKIMUM PERMISSIBLE

PROJECTED AREA  DEDAIR CIRCLE
OF CORE DAMAGE
AFTER ROUTING

!

AREA (l‘iF UNDAMAGED
CORE WITHIN CIRCLE

Figure 4-10 1.imits of Repairable Damage
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support will be placed. Wips surfaces prior io
evaporation of acetone.

4-16,2.5.3 Apply sirip of pressure-sensitive ad-
hesive tape (transfer) {2 in. W} along each of iwo
contoured edges of ismplaie suppori {figure 4-11).

4-18.2.5.4 BRemopve backing from adhesive iape on
templaie suppori., Posilion template support over
damaged area of honeycomb panel so thal contour
of template zupport maiches contour of panel, and
hole in template is suiiably cenlsred over damaged
area, Press template support against panel ip secure
it in place,

4-16.2.5.5 Apply iwo sirips of pressure-sensifive
adhesive itape (transfer) {2 in. W) to flal surface
of template support as shown in figure 4-11,

4-18,2.5.86 Remove backing {rom ilape on templale
support, Position templaie against flat surface of
templaie support so that edges of template approxi-
mately maich edges of itemplaie support, and side
of templaie on which scered lines are located is
exposed, Press iemplate against tape fo secure
template,

4-16.2.6 If damaged area is on f{lat surface and
dees not extend clossr than 1-1/2 in, io any inter-
secting surface, perform following procedures,

4-16.2.6.1 Obiain spacer {P/N 177614-00) or over-
size contour rouling templale,

4-186.2.6.2 Using aceione and clean, lint-free cloih,
clean spacer, template, and honeycomb panel in area
against which spacer will be placed. Wipe surfaces
prigr to evaporation of acetone.

4-16,2.6.3 Apply two sirips of pressure-gensitive
adhesive iape {transfer) {2 in, W) aleong two parallel
edges of spacer on same side of spacer,



40-54 4-16.2.6.4 to 4-—16.2.’?,3

CONTOUR ROUTING
TEMPLATE

PRESSURE-SENSITIVE
“ADHESIVE TAPE
{Transfer}

FEQUTE 4-11 Riveted Apsembly and Template for Repair of Honeycomb Panel

4-16.2,6.4 Remove backing from tape on spacer,
Posgition spacer against honeycomb panel so that hole
in spacer is suiiably centered over damaged area,
with tape apainst panel, Press spacer sgainst panel
io gzecure ii in place,

4-16.2.6.5 Apply iwo strips of pressure-sensitive
adhesive tape ({ransfer} (2 in, W) along iwo parallel
edges on exposed surface of spacer,

4-16.2.6.6 Remove backing from tape on spacer,
Positlion templale against aspacer so that edges of
template approximately maich edges of spacer, and
side of template on which seribed lines are located
is exposed. Press template against spacer to secure
iemplaie, '

SPACERS
As required

PRESSURE-SENSITIVE
ADHESIVE TAPE
(Transfer)

4-16.2,7 If damaged area is on flat: surface :md'j’_
extends closer than 1-1/2 in, to any mtersecimg_
surface, perform following procedures, G

4~16,2,7.1 Posilion template over damaged ;i'rea ;md
determine number of spacers required io: rame one

edge of template so that it is parallel to one inier- -

gecting surface of honeycomb panel (fxgure 4-12); 7
For spacers, use spacer (P/N 177614- 6{)} arsd/or'; :
contour routing templates, as required, '

4-16.2,7.2 Uging acetone and clean, lm‘{ free ﬂlsth )
clean {empiate, spacers, and honeycomb panel in-.
area with which tape will be in contact, ; ;

4-16.2,7.3 Using pressure-sensitive adhés}_‘_l_v:’_é..:taﬁpe_-_ :
{transfer) (2 in. W), secure spacers anditemplate

TEMPLATE

DAMAGE AREA

FEQUFE 4-12 Spacers and Template on Intersecting Suriaces of Honeycomb Panel




4-16,2.8 {0 4-16.4.5

{o honeycomb panel as shown in figure 4-12, so

that hole in template is suiiably cenisred over
damaged area, with scribed surface of iemplale
exposed,

4-16.2,8  Obtain end milling cutier {or culters)

of sufficient Iength {table XXI}) 1o permit removal
of damaged honeycomb core {o depth specified in
paragraph 4-16.3.1, 4-16.4.1, 4~16.5.1, or paragraph
4-16.6.1, as applicable,

4-16.2.9 Using electric router or pneumatic router
and end milling cutter of appropriate length, remove
all demaged skin and core i{o appropriaie depth so
{that botiom of routed hole is flat,

4-16.2.10 Remgve templale, spacers, template sup-
pori, and iape, {from honeycomb panel, as applicable,

4-16,2.11 Bemove all burrs from outer edge of
routed hole In skin,

4-16.2,12 Usging any suitable method, remove all
metal and adhesive chips from routed area,

CAUTION

Use acelone sparingly arcund existing
bonded areas, Wipe surfaces prior 1o
evaporaiion of aceions,

4-14,2,13 Uszing acetone and clean, lint-free cloth,
clean all surfaces of routed hole,

4-16,3 FILL METHOD A {Figure 4-13)},

4-18.8.1 HRoute skin and honeycomb core to depth
as required for removal of damaged material, in
accordance with procedures in paragraph 4-16.2,

4-16.3.2 WMix components of sealing compound {Epen
332} ({kit) in accordance with manufactureris in-
structions,

NOTE

Pot life of sealing compound {Epon 332)
at 759F is 5 to 8 min,

SEALING COMPQOUND
{Epon 932)

4054

4-16,3.3 Using pully knife or other suitable tool,
fi11 rouied hole with sealing compound {Epcn 832},
Completely fill all cavities, and apply excess of
approximaiely 1/8-in, depth io allow for shrinkage
during curing,

4~16.3.4 Allow sealing compound {Epon #32) 1o cure
for at lsast 15 min or until hard, assuring that
sealing compound does not flow or creep excessively
during cure,

4-18.3,5 Using flat hand file or other suiiable
tnol, remove excess sealing compound {Epon 932)
so that iis surface is in accordance with contour
requirementis as specified in appropriate manuals
for weapon sysiem, and edges of sealing compound
{Epon 932} are faired smoothly intoadjacent surfaces,

4~16,3.8
832} and adjacent area in accordance with paint
requirements of surrgunding area,

4-16.4 TFILL METHOD B {Figure 4-14},

4-16.4,1 Route skin and honeycomb core ig depth
ag required for removal of damaged material, but
not deeper than 1 in,, in accerdance with proce-
dures in paragraph 4-18.2, ’

4-16,4.2 ising 2024-T3 or T075-T6 aluminum alloy
sheet, 0,026-, 0.025-, or 8.032-in. nominal thickness,
fabricale disc of diameter equal ip or no smaller
than 1/8 in. less than diameter of routed hole,
Bemove 211 burrs from edges of disc,

4.16,4,3 Using abrasive paper {medium grit}, or
eguivalent, abrade both flat surfaces of disc.

CAUTION

Surfaces must be wiped dry prior to
evaporation of aceione. After cleaning,
handle disc by iis edges.

4-16.4.4 Usging acetone and clean, lini-Iree clpibh,
clean both flat surfaces of disc.

4-16.4.5 Mix componenis of adhesive (Epon 907)
{kit) in accordance with manufacturer's instructions,

SKIN
/

A

H‘r\g\! HONEYCOMB
LN CORE

i o R R i

A AT AV AT AT S

Figure 4-13 Honeycomb Repair - Fill Method A

Paint surface of sesling compound (Epon

J—



SEALING COMPOUND

4-16.4.6 to 4-16,5,3 ©

~ ALUMINUM DISC

ADBESIVE (Epon SV

4-16.4.11 Usging putty knife or other suitable _'ié_)oi, .
fili routed hole with sealing compound (Epon 932},
Completely fill all cavities, and apply excess of &

{Epon 932)
Figure 4-14 Honeycomb Repair - Fill Method B
NOTE
Pot ife of adhesive {Epon 807 at 759F
ig 40 min,

4-16,4.6 Using putly knife or other suitable fool,
apply one coat of adhezive (Epon 807) to one flat
surface of aluminum disc,

CAUTION

Care must be tzken {o prevent damage
te honeycomb core by avolding excessive
pressure against disc,

4-16.4.7 Position disc in rovied hole with adhesive
on disc against boitom of hole, Press firmly against
dise to assure contact., Using any suitable method,
apply pressure against disc to maintain contact and
allow adhesive to cure for at least 24 hrs,

4-16.4.8 Remove pressure from disc,

CAUTION

Use acetone sparingly around existing
bonded areas. Wipe surfaces prior to
evaporation of acstone,

4-16,4,4 Usging acetone and clean, lint-frees eloth,
clean exposed surfaces of disc and routed hole,
4-16,4,10 Mix componenis of sealing compound{Epon

432} {(kit) in accordance with manufacturer's instruc-
tions.

NOTE

Pot life of sealing compound (Epon 832}
at 75%F is 5 to 8 min,

approximately 1/8-in, depth to allow for shrm}:&ge :
during curing. i L

4-16.4.12 Allow sealing compound {Epon 832): fo
cure for at least 15 min until bard, assuring that
sealing compound does not {low or creep excesswely -.
during cure. I :

4-16.4,13 Using [1at band file or other suiﬁabié'td_o_l,
remove excess sealing compound (Epon $32) sothat
its surface is in accordance with contour reqmrem_i_;_.
ments ag specified in appropriate manuais forithe -
weapon system, and edges of sealing _coz_np_ouncif;'
{Epon 832} are faired smoothly into adjacent surfaces

4-16.4.14 Paint surface of sealing compaunr:i (Lpon__“j':
832} and adjacent area in acceordance thh pamt_.'_
requirements of surrounding area. . :

4-16.5 PLUG METHOD (Figure 4-15),

4-16.5,1 Route skin and honeycomb cc}fé. to ﬂépth
a8 reguired f{or removal of damaged materlal in
accordance with procedures in paragraph’ 4 15 2.

4-16.5.2 Usging 2024-T3 or 7075-T8 aiﬂmmum'ailc:sy '
sheet, 0.0620~, 0,025, or $.032-in, nominal thickness,
fabricate iwo discs of diameter egual td'_qrﬁ:_ﬂ'no
smaller than 1/8 in. leas than diameter of routed
hole, Remove all burrs {rom edges of discs, B

4-16.5.3 Using Hexecel Military Grade expanded
alumimim honeycomb, cell size 1/8 in,, alloy 5052,
foil thickness 0.0015 in., permeation process P,
fabricate honeycomb plug in accordance with follow-
ing procedures, '

CAUTION

Care must be taken to avoid damage and
mutilation of honeycomb core while saw-
ing, by using back edpe of saw teeth for




4-16.9.3.1 10 4-16.5.8

SEALING COMPOUND
{Epon 932)

HONEYCOMB PLUG

40~54

SKIN

HONEYCOMB

i CORE
i >‘— ADHESIVE

ALUMINUM DISC-

\\—ADHESXVE {Epon 307) SKIN

Figure 4-15 Honeycomb Repair - Plug Method

cutting, with saw blade instalied in ac-
cardance with following paragraph,

4-18.5.3,1 Insiall band-saw biade, 24 ieelh per
inch, on band saw so that {eeth of blade are oriented
in opposite direction in line of travel {o their normal
orientation {figure 4- 18},

4-16.5,3.2 Baw honeycomb core io thickness {cell
lengih) approximetely 1/2 in. less than depth of
routed hole in damaged panel,

4-16.5,3.3 Apply sufficieni pressurs-sensitive ad-
hesive tape {crepe, 2 in, W} on one of cell-end
surfaces of heneycomb core i{o permil inscripiion of
circie of same diameter as routed hole,

4-14.5.3.4 Using template or spacer, inscribe circle
on tape, with diameier equal {o or no smaller thap

1/8 in, less than dismeter of routed hole,

4-16.5.3.5 Using inscribed circle as circumferencs,
saw honeycomb core io form cylindrical plug,

4-16.5.3.¢6 Hemove tape from end of plug,

4-16,5.4 Using abrasive paper {medium grit}, orequiv-
alent, abrade both fiai surfaces of each aluminum

H

i
DIRECTION OF
BILADE TRAVEL

BACK EDGE
OF TOOTH

Figure 4-16 Travel Direction of Saw Blade when
Sawing Honeycomb

6o

disc and ends of honeycomb plug. Using compressed
air, blow oul chips and dust from plug,

CAUTION

Care must be iaken fo use acelons spar-
ingly around existing bonded areas, Wipe
surfaces prior lo evaporaiion of aceione,
After coleaning, handle discs by their
edges,

4-16.5,5 ilsing acelons and clean, lint-{ree cloth,
clean both surfaces of each disc, surfaces of routed
hole, and both end surfaces of honeycomb plug,

4-16,5.8 Mix components of adhesive {(Epon BOT}
{kit} In accordance with manufacturer’s instruclions.

NOTE
Fot life of aghesive {Epon 507) at 75°F
ig 40 min,
4-16,58,7 Using pulty knife or cther suliable tool,

apply one coat of adhesive {Epon 807) not more than
1/16~-in. thick io both flai surfaces of one disc,

CAUTION

Care must be iaken ic preveni damage
to honeycomb core by avoiding excessive
pressure against disc,

4-16,5.6 Posilion disc in routed hole and press it
firmly apgainst boitomn of hole ip assure contact,

4-16.5.84 Position honeycomb plug in rouled hole,
with end of plup against aluminum disc.



4-16.5,10 Using putly knife or other suiiable tool,
apply 1 coat of adhesive (Epon B07) nol more than
1/16-in, thick to 1 flat surface of remaining disc,

CAUTION

Care must be {aken to prevent damage
to honeycomb core by avolding excessive
pregsure against disc,

4-16.5,11  Position dise in rouied hole, with ad-
hesive on disc againsi tep of plug, Press firmly
against disc {o insure contact, Using any suitable
method, apply pressure against disc to mainiain
contact and allow adhesive to cure for at least 24 hr,

4-16.5.12 Remove pressure {rom disc,

CAUTION

Care must be iaken {o use acelone spar-
ingly around existing bonded areas, Wipe
surfaces prior ito evaporation of acetone,

4-16.5.13 Using acetone and cleazn, lini-free cloth,
clean exposed surfaces of disc and routed hole,

4-16.5.14 Mix components of sealing compound (Epon
832} (ki) in accordance with manufacturer's insiruc-
tions.

NOTE

Poi life of sealing compound {Epon 932}
at 759F ig 5 o 8 min,

4-16.5,15 Using putly knife or octher suilable tool,
fill routed hole with sealing compound (Epon 932},
Completely [ill all cavities and apply excess of
approximately 1/8-in. depth 1o allow for shrinkage
during curing.

4-16,5,16 Allow sealing compound (Epon 332) to cure
for at teast 15 min until hard, assuring that sealing
compound doeg not flow or creep excessively during
cure.

4-16,5,17 Using [lal hand file or other suitable tonl,
remove excess sealing compound so thet its surface
is in accordsnce with contour reguirements in refer-
encing documents, and edges of sealing compound are
faired smoothly into adjacent surfaces,

4-16.5.18 Paint surfsce of sealing compound and
adjacent area in accordance with paint requirements
of surrounding area,

40-54 4-16.5.10 10 4-16,6.11

4-16.6 PATCH METHOD {Figure 4-17],

4-16.6.1 Roule skin and honeycomb core to depth
as required for removal of damaged material in
accordance with procedures in paragraph 4-16.2,

4-16.6.2 Mix components of sealing compound (Epon
932) {kit) in accordance with manufaciurer’s instruc-
tions,

NOTE

Pot life of sealing compound (Epon 932)
ai 75°F is 3 to 8 min,

4-16,6,3 Using putly knife or other suitable tool,
fill routed hole with sealing compound (Epon 932).
Completely fill all cavities and apply excess of
appreoximately 1/8-in, depth to allow for shrinkage
during curing,

4-16.6.4 Allow sealing compound (Epon 932) to cure
for at least 15 min unlil hard, insuring that seal-
ing compound does not flow or creep excessively
during cure,

4-16.6.5 Using {lat band file or other suitable {col,
remove excess sealing compound so that its surface
is no higher than contour and no lower than 1/16 in,
below contour at center, and its edges are faired
smoothly into adjacent surfaces,

4-10,6,6 Using 2024-T3 or 7075-T6 aluminum alloy
gheet, of thickness ag specified in appropriate manual
of weapon sysiem, fabricate disc of diameter approxi-
mately 2 in. larger than diameter of routed hole,
Remove all burrs and rolled edges {rom disc,

4-15.6,7 Using abrasive paper (medium grit), or
equivalent, abrade surface of aluminum disc which
will be against domaged panel.

4-16,6.8 Form aluminum disc to contour which will
maich, within approximately 1/32 in,, contour of
damaged panel around routed hele or filled area,

4-16.6.0 Remove protective finish from damaged
panel within perimeier of 2 in, around rouied hole
in accordance with procedures in TP 35-51,

4-16.6,10 Using plasiic sheet (polyethylene, 0,620 in,
thick), cut square with each side approximately 4
in, longer than diameter of routed hole,

4-16,6,11 Cut 14-f{ length of nylon braided iape.
Tie 1 end of tape to 1 end of an extension helical
spring, Encircle damaged honeycomb panel ad-
jacent to area being repaired (figure 4-18). Pass
free end of tape through open end of spring. Pull
tape so that spring is strelched approximately 5 in,
Tie iape to spring to reiain required extension, Tape
any suitable protective maierial to damaged panel
to prevent marring surface by springs.
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4-16.6,12 to 4-16,6,117

- ALUMINUM PATCH

ADHESIVE (Epon 907}
1 SEALING COMPQUND
1/4 MAX’_{ i— K {Epon 532)
H €

- ADHESIVE

SKIN

FEQU re 4-17 Honeycomb Repair - Patch Method

ALUMINUM PATCH -

\*—wl” MAX {Typical)

ADHESIVE {Epon 807)

POLYETHYLENE SHEET

- APPROX 3/4"
{Typical)

~SPRING

/ . NYLON
BRAIDED TAPE

Figu re 4-18 Curing Arrangement for Paich Repair

CAUTION

Care must be iaken io wipe surfaces
prior tc evaporation of acetens, Afier
cleaning, handle aluminum disc by iis
edges.

4-16.6,12 Using acetone and clean, lini-free cloth,
clean surfaces of dise, honeycomb panel, and seal-
ing compound {Epon 232} which are io be bonded.

4-16,6,13 Mix componenis of adhesive {Epon 307)
{kit) in acecordance with manufacturer's instiructions.

NOTE

Pot life of adhesive {(Epon 907) at 75°F
is 40 min,
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4-16.6.14 Using puily knife or other suiiable iool,
apply 1 coat of adhesive {(Epen 307) fo abraded sur-
face of aluminum disec and to area on damaged panel
and sealing compound to which disc will be bonded.
Assure that both surfaces are theoroughly covered
with film of adhesive io thickness of 1/32 to 1/186 in,

4-16.8,1% Position aluminum dise against damaged
panel, using very lighi pressure tco hold it in place,

4~16,6.16 Place square of plastic sheet over alum-
inum disc so that it is centered {figure 4-18). While
holding square and disc in position, adjusi tape as-
sembly so thati it is over center of disc,

d4-156,8,17 Asgemble and install additional tape
asgemblies in accordance with figure 4-18 and para-
graph 4-16,6.11, Install tape assemblies in pairs so
that symmeirical pressure paitern is maintained
against plastic sheet,



4-16,6,18 Maintain pressure of tape assemblies
against plastic sheet and allow adhesive io cure for
at least 24 hrs.

4-16.6.18 Remove tape assemblies, plastic sheet,
and protective material which is taped to damaged
panel,

4-16.6.20 Using flat hand file or other suiiable tool,
remove excess adhesive so that its surface is no
higher than 1/16 in. above contour, and is faired
smoothly into adjacent surfaces. File disc to facili-
tate coniouring, if necessary, in area no farther
than 1/4 in, from iis edge,

4-16,6,21 Paint surfaces of aluminum dise, adhesive,
and adjacent area, in accordance with paint require-
ments of surrounding area.

4-17  REPAIR OF MOCK HE.

These procedures areto be used for repairing damaged
mock HE used in Type 3B and Type 3C Trainers,

4-17.1 Clean all loose pieces, chips, flakes, etc from
damaged area of mock HE to be repaired,

4-17.2 As necessary, using any suitable material

(such as stencil board), cut and shape the material

anpd tape material in place to make a supporting form
to complete contour features of damaged area, This
form must be rigid enocugh to support the putty-
like mixture while mixiure is being applied or curing,
Use any suitable pressure-sensitive tape for securing
form in place,

40-54

4-16.6.18 to 4-17.8

4-~17,3 Obtain any suitable clean container (such as [
a siurdy paper cup) of sufficient size to hold volume §
of paste to be mixed.

4-17.4 Thoroughly mix 1 part by volume of epoxy §
resin (viscous type) (P/N B76571-00), with 3/4 part §
by volume of polyamide resin (curing agent) (P/N
B76573-00). '

NOTE

in the following procedures the inert
molding powder may contain large non-
gsoluble granules, These granules may be
powdered, if desired, prior to mixing or
filed after the mixture cures,

4-17.5 Graduzlly add to this mixzture, while stirring,
a sufficient amount of inert molding powder (P/N §
876613-00) to obtain a thick puity-like consistency }
paste that is workable and will hold its shape when @
worked, :

4~17,6 Remove paste from container andfillthe dam-
aged area with the pasie, Shape pasie as required to
comply with adjacent surfaces and previous contour
of damaged inert HE removed, As required, force
paste into cracks, gouges, etc,

4-17.7 Allow paste to cure for 16 o 20 hr at room
temperature,

4-17.8 After the mixture has cured, remove form,
if used, and carefully file repaired area to blend with
the nondamaged surfaces, Finish with any suzta‘nle
abrasive cloth or paper., ;
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MAINTENANCE OF ELEC

5-1 GENERAL.

This section contains procedures for maintenance,
repair, replacemsnt of parts, ele, on various types of
electrical and iest equipment, The specific paragraphs
on maintenance of test equipment are limited {o cer-
tain iypes of siandard iesit equipment only. Other
procedures o be usged in conjunciion with procedures
in this section are as follows,

5-1,1 Refer {o section 2 for maintenance operation
standards and general safety precautions,

5-1,2 Heler i{o seciion 3 for procedures on joining
of parts, such as, bonding, riveting, etc, when specified
for use in conjunction with elecirical repair,

5-1.3% Refer to TP 35-51 for procedures on cleaning
of small argas, identification marking, and surface
reflinishing when reguired in conjunction with eleciri-
cal repair,

5-2 REPAIR OF SOLDERED
ELECTRICAL CONNECTIONS.

All soldering is to be performed in general in ac-
cordance  with MIL~-5-8872 or MIL-5-60802, This
paragraph provides specific specifications and infor-
mation for varicus types of soldered connections in
special weapons equipment,

WARNING

A1l scldering operations must be done in
an area away from a weapon and clear of
ail combusiible malerials, Selderinginthe
vicinity of HE is permissible ifa remolsly
heated iron is used. It is permissible
ic seider sirapping wires io load coils
without removing the componenis, Have a
fire extinguisher available for immediate
use,

5-2,1 MATERIAL AND EQUIPMENT,

5-2,1.1 SOLDEHR, The solder {o be uged{or soldering
electrical conneciions is tin-lead alloy perQQ-5-571,
composition SnS0 or higher tin content, unless other-
wige sgpecified, Solder containing silver (8n&2} is
permissible for soldering silver-plated paris, Cored
solders are permiassible il they coniain rosin flux,

i0 Change 11

ECTION 5
TRICAL AND TEST EQUIPMENT

§-2.1,2 FLUX. The soldering flux to be usedis
commercial grade WW rosin, rosin in alcohol, or
some oilher neutral iype rosin, Active or corrosive
flux is not ic be used for soldering elecirical con-
nections, If rosin-core sclder is used, no addiliongl
flux is required,

5-2.,1.3 WIRE, Unless gtherwise specified, wire re-
placed on components of iraining units or test eguip-
ment during mainienance will be the same type, size,
and color as the damaged wire, and will conform io

Military Specification MIL-W-18878C {High Temper-

ature Insulated Elecirigal Wire} or MIL-W-3861{1}
{Electrical Wire, Bare Copper}, as applicable.

5-2,2 RHEMOVAL AND CLEANING OF SOLDERED
CONNECQTION,

5-2.2.1 Ifnecessary, placedrop cloth beneath soldered
comeciion {o prevent any loose pariicles or molien
sclder from falling into eguipment,

5-2.2.2 If possible, cul wire or component free from
goldered connection prior to applicationofhent, Leave
sufficient length of wire exiending {rom soldered
connection io permil grasping wires with pliers,

5-2.2.3 Using well-iinned scldering iren, heat
soldered connection and, while solder is molien,
work wire or component loose from comnnection, Brush,
wipe, or file old solder from ferminal or coniact,

5-2.2.4 If necessary, drill wires out of posi holes
using drill of same diameter as post hole,

5-2,2,5 Using kerosene, methyl ethyl ketone {lechni-
call, or ioluene {technical}, clean terminal or contact
of all dirt, oil, grease, or other foreign maiter. Do
not soak paris; use pentle brushing action,

5-2,3 WIRE BTRIFPING AND TINNING. & pair of
gtandard wire sirippers or a sharp knife is reguired
for stripping insulation {rom single or siranded
conductiors, Take care, when siripping, nct to nick,
cut, or otherwise damage the conductior,

NOTE

Tinning of conductors io be connecied
to slotied terminais is optional.

5-2.3,1 LENGTH OF WIRE TO BE STRIPPED AND
TINNED,
5-2.3.1.1 Strip sufficient length of wire {figure 5-1)

io permit conducior io bottom in splder cup, extend



e 1/ 16-IN. MAX*

| WIRE BOTTOMED IN CUP
P i 5,12 IN.
P {Approxd

1

g
EW s S

i

"

C1/16-1H.

WIRE SIZE 18 AND SMALLER

— L/16-IN MAX*

%Me. 16 IN, MAX

WIRE SIZE 16 AND LARGER

*BEFORE SOLDERING

Figure 5-1 Length of Conductor to Be Stripped
and Tinned

through post hole, or complete required number of
turns around 2 post, whichever is applicable, while
at the same times sllowing for:

% A 1/16-in, (maximuml gap of bare wire be-
tween terminal and wire insulation, and

‘b, A 0.12- to §.16-in, protrusion at end of wire
{on wrap-around and fwisied connections onlyl.

NOTE

. The gap and protrusion specified in a,
and b, of preceding paragraph are not
applicable to wires carrying radic fre-
quency {RF} currenis or where corona
may occur, in which cases the connec-
.tion should be as compact and free from
sharp proirusions as possible,

The 1/16-in, (maximum)} gap specified
in &, of preceding paragraph is applicable

40~
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5-2.3.1.2 to 5-2.3.3.3

before seldering. This dimension allows
for insulation shrinkage during seclder-
ing, after which the maximum allowable
gay is 1/ B~in,

The wire protrusien specified in b, of
preceding paragraph is provided to facil-
itate removal of wire, if required.

5-.2,3.1,2 Tin only 1/4 to 3/4 oftotal area of stripped
wire which will seat in, around, or against terminal
o contact, Tinning wire beyond soldered connection
could result in an inflexible wire subject to breakage,

5-2,3.2 SINGLE CONDUCTOR,
3-2.3.2,1 When siripping Nos, 14, 12, and 10 AWG
wire, use nexi larger size cutiing hole ‘of siripper

to crack and remove outer insulation. Use same size
cutting hole of siripper to cut and remme remmmﬁe:
ol insulation,

5-2.3.2.2  When stripping No. 16 AWG wire, first

crack insulation {using same size hole of stmpper)
rotate wire 80 degrees in siripper, then c:ompiete Rt

stripping operation,

5-2.3,2,3 When siripping Nos, 18 ihr‘ﬂugh 22_AWG_.:'

wire, use same sgize hele of stripper o crack inpul-
ation and use next larger size hole io r‘emove m—

sulation.

5-2.3,2.4 Afier stripping wires which have b.i'ai'de.'d_

msuiauon subject to fraying, apply suitableistaking .=

liguid, such as elecirical insulating cnmpmund (glypw'
tal}, to cut ends of insulation, .

5-2.3.2,8 Tin stripped wire by means(of we11~
tinned soldering iron, soclder, and flux, Tmmng is
best accomplished by rolling wire on tip of. soider— )
ing iron and spplying small amounts of solder u_n_t_ll

wire is evenly coated with thin film of ‘scider:~ '

5-2.3.3 STRANDED CONDUCTOR,

5-2.3,3.1 When &,trzppmg stranded canductor remcwe
insulation only partially from conductor (ﬂgure 5-2)
to prevent sirands from separating duaring i;mmn_g
Check that tolal number of sirands damaged 'during
stripping does not exceed allowable maximum . a8
specified in {able EXIII, :

9-2.3.3.2 After siripping wires which have braided
insulation subject o fraying, apply suitable staking
liguid, such aselectrical insulating compound (glyptai)
to cul ends of insulation, :

5-2.3.3.3 Using well-iinned soldering ircn, solder,
and flux, tin area of exposed sirands as shownin
figure 5-2, Tinning is best accomplished by ‘rolling
wire on tip of soldering iron and applying small
amounts of sclder until wire is evenly coa’ied with
thin film of solder. ; S




5-2.4 to 5-2.6.2

AFTER TINNING

CUT OFF HERE
-

TIN THIS |
PORTION ™™
Y - ; f
ONLY SF cup THIS PORTION
BDEPTH FLEXIBLE

Figure 5-2 Stripping and Tinning of Siranded
Conductor

5.2.4 INSULATION SLEEVING FOR WIRES AND
TERMINALS, If insulaiion sleeving (iable XXIV)
is required, it is placed on wire prior to joining wire
ip terminal or contact, but is not secured in place
until after connection is soldered, Terminals of fuse
posis, lamp-holders, uninsulated terminal lugs, and
AN-type connectors reguire vinyl sleeving. Bare
wires and bare leads of capaciiors, resistors, and
oiher paris require braided glass sleeving, Terminals
gn relays and shori jumper wires may or may not
require sleeving, depending on terminal spacing.
Generally, roiary-swiich terminaisofterminal boards
do not require sleeving.

5-2.4,1  Select sleeving {iable XXIV) having inside
dinmeter which will permit sleeving 1o it tighily
over soldered connection, Cut sleevingiolength which
will permit covering soldered connection, bare area
of wire, and 1/4 to 1/2 in. of wire insulation, Install
zleeving on wire before jeining wire io ierminal or
contact, If more than one wire is fo be connecied to
one terminal, use only one piece of sleeving of suffi-
cient inside diameter and length io accomodaie all
wires,

5-2.4.2 1If vinyl insulation sleeving is used, secure
sleeving, afier connection has besen soldered, as
follows.

5-2,4.2.1 Apply thin film of vinyl resin adhesive to
area of wire insulation {1/4 o 1/2 in)) which will be
covered by sleeving, While adhesive ig still wet, slide
sleeving over wire and scoldered connection, so that
sleeving overlaps 1/4 o 1/2 in. of insulated wire,

5-2.4,2,2 If sieeving lits tightly over connection and
resisis light effort to slide it back along wires, tying
iz not required, If sleeving is Ioose or shape of
terminal tends fo force sleeving back along wires,
fie 3 or 4 turns of nylon twine around insulated wire
1/4 1o 1/2 in., from end of sleeving. If possible, tie
iwo or more insulated wires, exiending from adjacent

terminals, together in this manner {figure 5-3}.

5-2.4,3 If braided glass or other type insulation sleev-
ing is used, secure sleeving in the same manner as
for vinyl sleeving, except either iie sleeving in place
without using adhesive, or use adhesive, other than
vinyl resin adhesive, as specilied,

72
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TABLE XXiil
NUMBER OF PERMISSIBLE BROKEN STRANDS
IN STRANDED CONDUCTOR

TOTAL NUMBER ACCEPTARLE LEVEL
OF STRANDS IN OF

CONDUCTOR STRAND BREAKAGE

1108 0
T 4o 18 1
17 to 28 2
27 to 36 3
37 to 46 4

1

more than 48 0% of total

!

5-2.5 MECHANICAL CONNECTION({Priorto %Solcierv
ing), Prior ic soldering, wrap-around or iwist elec-
irical connections mugt be secured mechanically by
means of pliers, crimpers, or other tools, Observe
following criteria for making good mechanical con-
necticns:

NOTE

Typical examples of good mechanical
connections prior io soldering are shown
in figure 3-4,

a, Direction of wire wrap or twist avound con-
nection is opticnal.

B, If insulation sleeving is being used, mechani-
cally conneci wire in line with terminal or lugio
prevent excessive bends in sleeving when installed,

c. Allow 1/18-in, {maximum} gap beiween wire
snsulation and terminal and 0.12-in, {approximaie}
protrusion al end of wire,

d., Make sure wire is in physical contact with
terminal before soldering,

52,6 SOLDERING,

5.2.8.1 Forall soldering operalions, observe require-
ments in paragraphs 5-2.1 through 5-2.5, asapecified
or as applicable; solder in zccordance with MIL.- S
6872 and good commercial practice, Check connection
for conformity io iypical properly soldered connec-
tions shown in figure 5-5, When poldering heat-
sengilive componentis, apply sullable heai sink, such
as long-unose pliers, betwsen componeni and point
of soldering.

5.2.6.2 If more ihan one conductor is to be scldered
io a single sclder cup, make connection as shown in
figure 5-6, If the preferred method is followed, use
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TABLE XXIV

VINYL AND BRAIDED GLASS (Heat-Resistant} INSULATION SLEEVING

BRAIDED GLASS

VINYL. {Heat Resistant}
MINIMUM ID MIL~I-7444C, Type I,
SIZE OF WIRE {In. } Class 2% MIL~I-31008%#
24 AWG 0. 020 -
22 AWG 0, 026 -
20 AWG 0, 032 Ciass H-C-1
19 AWG 4. 036 -
18 AWG 0, 040 Clags H-A-1
17 AWG 0. 045 -
16 AWG 0, 051 Ciase H-A-1
15 AWG 0, 057 -
14 AWG 0. 064 -
13 AWG 0,072 Clasg H-A~]
12 AWG ¢, 081 Class H-C-1
11 AWG 0, 091 -
10 AWG 0,102 -
8 AWG 0.114 -
8 AWG 0,129 Class H-A-1, Black
7TAWG 0,144 Class H-C-1
6 AWG 0.162 Class H-A-1
5 AWG 0.182 -
4 AWG 0. 204 -
1 AWG 0,228 -
2 AWG 0.258 -
1 AWG 0.289 -
0AWG 0. 325 Class B-A-1, Black
5/16 in. 0.313 -
3/8 in. 0,375 -
7/16 in. 0. 438 Class H-A-1, Red
1/2 in. 0. 500 Class H-C-1
9/16 in. 0. 562 -
5/8 in. 0.625 -
11/56 in, N. 688 -
/4 in. 0. 750 -
13716 in. 0,812 -
7/8 in. 0. 875 -
1 in. 1. 000 -
1-1/16 in. 1. 082 -
1-1/4 in. 1. 250 -
1-1/2 in, 1. 500 -
1-3/4 in. 1,750 -
2 in. 2.000 -
2-174 in. 2,250 -
2-1/2 in, 2, 500 -

*Entire column ig Class 2.
**Class and/or color only applicable where specified.
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5-3.2 to 5-5.3

\ U SNYLON TWINE

T SLEEVING

Figure 5-3 Method of Securing Loose
Ingulation Sleeving

lugs, crimped with an approved tool, are accepiable
without soldering. If approved iool is not used pre-

insulated terminal lugs must be crimped and scldered. .

Noninsulated tferminal lugs must be crimped, soldered,
and insulated with insulation sleeving,

§-3,2 TOOLS, Terminals are joined io proper size
cables and crimped only by means of correcl crimp-
ing tool recommended by manufaciurer of terminal,
Crimping fools for preinsulated terminals are color-
coded o maich colored terminal for which they are
designed, and are of such a iype that the jaws will
net open untill a proper corimp has been made,

5-3.3 PROCEDURES,

5-3.3.1 Sirip wire in accordance with procedures in
paragraph 5-2.3. Tinning is not reguired unless the
conneciion is io be soldered,

5-3.3.2 Inseri conductor in barrel of lug {figure 5-7
or figure 5-4}, laking care thal conducior does not
exiend inlo f{astening area at tongue-end of lug, On
insulation-gripping lugs, insert conductor until in-
sulation seais againsi shoulder of lug barrel {figure
5-7} ip provide maximum grip,

CAUTION

Excesgive flatiening of lug harrel when
crimping will resull in work-hardensd
wires subject fo easy breakage,

5-3.3.3 Using proper fool, crimp lug barrel so that
gtaking impression is seniirely contained on barrel
surface, is as conceniric {o barrel as possible, and
is gufficiently deep io compress conductor appre-
ciably while avoiding excessive flattening,

74 Change 5
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§-3.3.4 BSolder connection if required,

5-4 SPLICING OF ELECTRICAL WIRES.

Procedures in ithis paragraph describe a method of
buit-splicing 26- fo 22-gauge wire by means of a
conductor splice and hand terminal crimping tool
{P/N B870452-00). This process eliminates necessily
for twisling and soldering wires and provides a con-
nection which is both electrically and mechanieally
sound,

5-4.1 Using sharp knife or suitable tocl, sirip back
insulalion 0,22 in, from ends of two wires to be buit-
spliced. Insert! one siripped end of wire inip one end
ol suitable conductor splice and halfway through
lengih of conductor splice, Hold wire in position in
conducior splice and place conductor splice into open
jawe of crimping iool. Operaie crimping tool with
sgufficient pressure io crimp conductor splice and
wire firmly, Release crimping tool,

5-4.2 Insert second siripped end of wireinto opposite
end of conductor splice, butiing both wires midway
within conducior splice, Hold wire in position in con-
ductor splice and, operating crimping tocl with suifi-
cisnt pressure, crimp gecond wire and conducior
gplice, Release crimping ipol and remove spliced
wires,

5-5 COAXIAL AND SHIELDED
CABLE TERMINATIONS.

The method to be used for preparing ceaxial or
shielded cable terminations will depend on whether
the shield is braided or wrapped in spiral fashion
arpund the inner conduciors and whether or not the
shield is io be formed into a2 pigiail connection,
Figure 5-8 illusirates various methods of preparing
terminations with shield pigiails, Figure 5-0 shows
two methods of preparing terminations without shield
pigtails, Figure &-10 illustrates iypical examples of
ecable ierminations and shield inierconneciions, Ob-
gerve the following peneral crileria for all methods,

5-5.1 Perform all necessary siripping, tinning, and
soldering in acoordance with applicable procedures
in paragraph 5-2. When siripping outer jacket, take
care not ip damage shield,

5-5.2 Inseriion of a2 piece of heal resistant braided
glass sleeving belween shield and inner conduclors
iz specified in usirations whenever heat is io bhe
applied to shield for soldering or siaking. Use of
sleeving is necessary to preveni swelling and burn-
ing of inner conducior insulation, Care should also
be taken ip avoid prolonged application of heat,

5-5,3 All dimensions specified in illusirations are
typical, except those ligied as minimum lengths.

ey,
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1/16-IN. MAX
BEFORE SOLDERING

“

BEND WIRE

~“WRAPAROUND
CONNECTION

1/168-IN. MAX i
BEFORE SOLDERING

WIRE MUST NOT
EXTEND INTO
FASTENING AREA

CRIMP BEFORE

SOLDERING
APPLY

SOLDER

CRIMP AFTER
SOLDERING

CRIMP BEFORE
SOCLDERING

1/16-IN. MAX ]
BEFORE SOLDERING |

THREE OR MORE BARE WIRES
TWISTED AND CRIMPED;ONLY
ONE CONNECTED TO TERMINAL

END OF WIRE BENT
AROUND WRAPPED
WIRE

—

END OF WIRE BENT
AROUND WRAPPED
WIRE

.

1 TO 2 TURNS WRAPFPED
AND TIGHTLY CRIMPED

Figure 5-4 Examples of Proper Mechanical Connections
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GENERAL

1/8-IN. MAX
AFTER SOLDERING

“POST TYPE CONNECTIONS

~-CONTOUR
MAINTAINED

WIRE IN LINE WITH
TERMINAL IF SLEEVING
I5 BEING INETALLED

GENERAL
L CONTOUR
MAINTAINED

/AFTER SOLDERING

/81N, MAX

WIRE MUST
BOTTOM IN
CUr
tb, SOLDER
LN
A ¥

BOCKEET TYPE CONNECTIONS

TINNED
WIRE

1/8-IN, MAX

AFTER SOLDERING

fw’”‘-x,,

R

TINNED
i NO SOLDER IN THIS
‘EA% L -AREA. WIRE FLEXIBLE.
At 3
’ o SOLDER COVERS
R L~ WIRE
if‘ D \
LY. ~NO SOLDER
CONDUCTOR _| Nl | ; OUTSIDE OF
BOTTOMED by o Cup
SOCKET — Ml% |
PRE-FILLED | o
WITH SOLDER ,%
NO DISCOLORATION
OFR SCORCHING

DETAIL OF SOCKET TYPE CONNECTION
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Figure 5-5 Properly Soldered Connections




NG, 20 ADAPTER¥*

SOLDER

CUP \
\
CONDUCTORS TWISTED,

ADAPTER SOLDERED TINNED, AND SOLDERED
INTO S50LDER CUP INTO ADAPTER

TWO OR MORE
NO, 20 CONDUCTORS

*ADAPTERS:

/N 147051-00 FOR 2
NO. 20 CONDUCTORS

PiN 171162-00 FOR 3
NO. 20 CONDUCTORS

PREFERRED

A\
ONE CONDUCTOR SOLDERED TO
CUpP. OTHER CONDUCTORS
WRAPPED AND SOCLDERED AROUND
FIRST CONDUCTOR,

ALTERNATE

CONDEUCTORS TWISTED AND

SOLDERED TOGETHER. ALL
CONDUCTORS SOLDEREDR TO

SOLDER CUP.

UNACCEPTABLE

FEQU?’E 5-6 Connecting Multiple Conductors to
Single Solder Cup

Actual length of conductors, pigtails, etc is dependent
an type of connections o be made and other factors.

5-5.4 When vinyl or braided glass sleeving is
specified, select sleeving of proper diameler from
those listed in tamble XXIV, When vinyl tape is speci-
fied, use electrical insulating tape (vinyl). When vinyl
tape or sleeving is specified for final covering of
termination, bond sleeving or iape to cable in ac-
cordance with procedures in paragraph 3-15.4,

40-54 5.5.4 to 5-6,1,1.,6

CONDUCTOR AT END
OF BARREL

INSULATION

AGAINST
SHOULDER CROSSECTIONAL
VIEW

Figu re 5-7 Terminal Lug Installation

5-5,5 Where tying with nylon twine is specified, lie
gleeving in same wmanner as when forming cable
junctions.

5-6 ELECTRICAL CONNECTORS.

This paragraph prevides instructions for replacing
varisus standard types of elecirical connectors{piugs
and receptacles). The procedures are necessarily
general; allowances must be made for minor com-
ponent differences and variations, In all cases, refer
to other areas of this section for procedures on
stripping, tinning, and soldering; preparation of cable
ends {(sleeving and conductor terminations); and in-
staliation of insulation sleeving,

5-6.1 STANDARD AN-TYPE AND CERTAIN SA-
TYPE CONNECTORS {Figure 5-11),

5-6.1.1 REMOVAL AND DISASSEMBLY.,

5.%5.1,1.1 Remove two screws and lockwashers and

remove compression member(s).

5-6.1.1.2 Free rubber bushing ({elescoping sleeve)
so that clamp will turn withoui damaged internal
wires of cable,

5-6.1,1.3 Using strap wrench, unscrew cable clamp. -
5.6,1.1.4 Slide cable clamp well back on cable,
5-6.1.1.5 Using sirap wrench, unscrew clamp adapier

and slide it well back on cable, Slip washer, if appli-
cable, back on cable,

i
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PIGTALL FORMED FROM SHIELD:

®Unravel and comb out Open hole in braided shield, Unwind spiral shield from
braided shield. hend cable, and work inner inner gonductors,
5 conductors through hole in
Y shield. SPIRAL INSULATED
SHIELD CONDUCTORS
OR : OR
;
\ a7 7
INNER JACKET
CONDUCTORS
: Twist and trim shield to form pig- @ Install vinyl {ape or
tail; install sleeving on pigtail. sleeving over,
? - VINYL —
SLEEVING =t
CR TAPE 6__

INSULATION-—""
SLEEVING

PIGTAIL SOLDERED TO SHIELD:

2
@ Olnsert 0.25-in. {min) piece of braided glass
sleeving beneath shield, Wrap and solder 1-1/2

Comb out shield and trim shield turns of insulated conducior around shield,

no more than 0.25 in, from edge

of ouler jacket, VINYL SLEEVING

OR TAPE SHIELD
N & . 1’
= —==+ BRAIDED
. 1-1/2 TURNS TGLASS
0. 25 IN, {Min) SLEEVING

PIGTAIL CRIMPED TO SHIELD:

@Camb and irim shield to length sufficient to @Slide outer ferrule and pigilail over shield.

accommoedate crimping ferrules, Inseri hent- Using proper tool, crimp outer ferrule, shield,
registant braided glass sieeving and inner and ianer ferrule. Cover termination with vinyl
ferrule beneath shield. Attach pigtail {(insul- iape or sleeving,
aied conductor) io ouier jacket behind shield
by means of cuter ferrule, ALTERNATE VINYL TAPE PIGTAIL
PIGTAIL OR $LEEVING LEAD
PIGTAIL _ SHIELD POSITION / DRESSED
. BRAID / FORWARD
OUTER FERRULE \\(ﬂ - / >
. I . /
o = /55LEEVING
0.25 ~~\iyNER
CABLE JACKET FERRULE

?igu re 5-8 Forming Shielded Cable Terminations with Piptail

78 Change 11




40-54

SHIELD STAKED - NO PIGTAIL
COME AND TRIM SHIELD NO MORE THAN INSERT 0.25 IN. LONG (Min) PIECE OF
0.25 IN. FROM EDGE OF OUTER JACKET. BRAIDED Gl.ASS SLEEVING BENEATH

SHIELD., STAKE FRAYED EDGE OF

SHIELD WITH S0LDER.

STAKE WITH
Ny SOLDER
=== _
=N —] K == g
L =
! | INNER ;
| | CONDUCTOR SHIELD-—  BRAIDED GLASS
- SLEEVING

JACKET— SHIELD INSULATION

®

COVER TERMINATION WITH VINYL
TAPE OR SLEEVING,

_——— -

TERMINATION WITHOUT PIGTAIL

0 @ FOLD SHIELD BACK OVER
COMB OUT SHIELD AND TRIM SHIELD OUTER JACKET AND TIE
NO MORE THAN 0.25 IN. FROM EDGE IN PLACE WITH NYLON
OF OUTER JACKET. TWINE

Sy SHIELD BRAIDMQL CONDUCTORS i:

= | 0.25 IN. (Min)

Figure 5-9 Forming Shielded Cable Terminations without Pigtail
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SINGLE CONDUCTOR
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;"%;1 I\LNSULATION
e LEEVING OR
ALTERNATE - TAPE
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POSITION JACKET

SINGLE CONDUCTOR
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MULTIFPLE CONDUCTOR
WITH PIGTAIL

CABLE JACKET SHIELD
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INSULATION
TAPE

3 to 5 TURNS OF INSULATED
CONDUCTOR (Pigtail)
SOLDERED TO SHIELD

INTERCONNECTION BETWEEN
SHIELDS OF TWO CABLES,
WITH PIGTAIL

Figure 5-10 Examples of Shielded Cable Terminations with Typical Dimensions
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5.6.1.1.6 to 5-6.1.2.6

REAR INSULATOR
WITH BARRIERS
BACK GROMMET
{Or Vinyl Sleeving}
CLAMP ADAPTER

COUPLING NUT

CABLE SLEEVING

i JUMPER WIRE
INSERT

INSERT
SOLDER CUPS RETAINING RING -
o O}
=3 I 4
e L
i
/N L O

RUBBER BUSHING /
CABLE CLAMP
COMPRESSION
MEMBERS

Figure 5-11 Exploded View of Standard AN-Type Connector

NOTE

A matching receplacle (or plug, as appli-
cablel may be installed on connector for
holding connector stationary when un-
threading clamp asdapier from connector
shell,

5-6,1.1,6 Lightly brush vinyl sleeving adjaceni lo
rubber bushing with trichlorosthylene ({echnical),
Slide bushing well back on cable.

5~8.1,1,7 If end of vinyl eleeving is tied and/or iaped
in place, ecut away tape and/or iwine, taking care
not {o damage vinyl sleeving.

5-8.1,1.8 Work vinyl sleeving back {o expose approxi-
mately 3 in, of cable conducters.

5-6,1,1.8 On type M connector, remove ring which
secures back pgrommet to rear insulator and glide
ring and grommet back on cable, On other {ype
conneciors, slide vinyl sleeving, which insulates
each conneclion, back along conductors,

5-6,1.1.10 If wire lengih is neot critical, cut wires
from solder cup conneclions, If wire lenpih is eriti-
cal, unsolder wires from solder cups, taking eare not {o
overheat connections,

NOTE

When insert is removed, pins or sockets
will be free io fall out of rear insulator.

5-6.1,1.11 I desired, remove snap ring which se-
cures ingert to rear insulator {(not applicable to type
M connecters} and remove insgert,

5-6,1.1,12 Bemove remaining parts ofconnector‘ Irmn
cable, S

5-6,1,2 ASSEMBLY AND INSTALLATION,

5-6.1.2.1 Insiall rear components of ccnnector(céﬁie

clamp, insert, adapter, rubber bushing, grommet and - =~

ring, ete, as ap;}hcabie) on cable as shown in flgure
5-11. :

5-6.1,2.2 Slide vinyl sleeving back toexpose approxx~
mately 3 in, of wire,

5.6,1,2.3 If iype M conneclor is being installed,
thread wires through holes of back grommet. For
other iype conneciors, install vinyl insulation sleev-
ing on each wire of cable,

CAUTION

If the connector insert is removed from
rear insulator, contacis will be free 1o
fall oul of rear ingulsior., Take care io
prevent contacts from sgpilling,

5-6,1.2,4 On other than type M connectors, assemble
contacts in rear insulator and install insert over
contacts, Rt

5-6,1.2,5 Place agsembled insert, contacis, and :"'é'a:
barrier in connector sghell and ciamp shell in vise
with contact solder cups facing up,

5-6.1.2.6 With proper pin numbers and wire numbers
oriented by menns of ohmmeter and as specifiedion
wiring diagram, solder cable wiresto connector golder
cups -and install vinyl sleeving (if applicable) over
each connection. Start scldered connections at bottom
row and work up, row by row, If jumper wires are
required, use insulated wire sufficiently: long -ic

8
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GASKET

Cul cable sharply at 80 degrees jusi to rear of clamp
nui; discard defective conneclor, I defective cable
only iz to be replaced, retain and use connecior,
% % The use of a culling machine iz recommendsd for
culling operations, Sirip dacket from cable eng ex-
posing shield cul to dimension "A"  {iable XHV).
Do not damage shield, Unravel and comb oul ghield,

CLAMP NUT  WASHER If supplied with
connecior

SHIELD CLAMP

Place the nul, washer, apd gaske! on cable well above combed
shield, Pogition clamp flush agrinsi cut edge of jacke?l,

SHIELD
. . JFOLDED
Fan out and feld back combed shield over clamp. Cut off combed /
ghield even with clamp shoulder. The ends of the wires must not /
crisscross or exiend over the clamp shoulder, g’}

Cut off dielectric io dimension "B {table XXV} exposing ceniral
conducior. Trim ceniral condusior io dimension {7 {able
HEVE On §.1985-in. diameter cable used with TNC-HV con-
necior, slide insulplion zlseve of connecior over exposed di-

eleciric, Tin ceniral conducior with guick dip in solder pol,

TACT "\

Avoid overheating dielectiric 1o preven! swelling,

al

On siraight connectors only, insiall conize! on end of ceniral
conductor, using needie-nose pliers or similar tool, Maoke sure
contact butis against dieleciric. Solder coniact o ceniral con-
ductor, using heal-sink io prevent overhealing of dieleciric,

o0l

y

V-GROOVE s

Pull paske! and washer forward together until gasket
seats al back of clamp, On connecicrs having o

\7 A Vegroove on the back of the siamp or in the gasket,

N \,\( N one should seal inic the olher, If there are no V-
| ram i g X P R : o 5z

grooves, position gaskel flush agrinst szhield m,

~BHIELD CLAMP

WASHER GASKET

Figure 5-17 Installation and Assembling of Typical Bayonet and Threaded RF Connector {Part 1 of 2
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On straight conneciors only, inseri contact into connector body,
keeping contact centered in forward position, Slide washer (if
present) and clamp nut forward and thread nut into connector
body, taking care not to twist cable. Tighten nut securely,

CAP~
1 ==y
%z el B &
‘ . . ASNBIRE
COn angle connectors, insert tinned conductor in connecior body, N a.’:x
Slide washer (if present) and clamp nut forward and thread nut ﬂa 2=y
P - T . % :
into connector bedy, taking care not to twist cable. Tighten nut 'é %%
securely. - é —:}%
DNEE L
ZiZIN
If tinned conductor extends beyond solder cup of connector con- s .:

tact, irim econductor {lush with contact, Solder conductor to
solder cup of contact, avolding prolonged application of heat,

if desired, apply electrical insulating compound {DC-4} to threads &
of cap and matingthreads of connector body. Install cap and tighten
securely.
On the foilowing types of siraight connectors only, check for PROTRUSION -
specified contact proirusion or recession (beyond insulator): OR RECESSION -
Wb
PROTRUSION RECESSION e ‘
TYPE CONTACT {in.} {In.} £ maLe
CONTACT
BNC Female 0 max. 0. 040 max. B} ..
TNC Male 0 max, 0. 040 max. INSULATOR
Female - 4, 020 min, to
C and 5C 8. 045 max.
Male 0.01% max. 0,015 max, _
— PROTRUSION @
NOTE i 1| OR RECESSION
On all other type siraight connectors, the protru- P ;
sion or recession of the contact is fixed bya A
shoulder on the contaet which butts against the FEC')MALE
E dielectric, “INSULATOR CONTACT
-
s Figure 5-12 Installation and Assembling of Typical Bayonet and Threaded RF Connector (Part 2 of2)




40-54

SHIELD CLAMP y
WASHER= ]

SLIPWASHER*;
4 ,

2

\? CABLE

CLAMP NUT CABLE SEALING GLAND

g’WiZh femnale contact, 1.373
DIMENSION A IWith male coniact, 1. 188

\_ BRAID

Strip outer jackel, exposing shield {dimension A"},
In seguence, install clamp nui, slip washer, seal-
ing gland, and shield clapmp washer on end of
cable.

#4117 washers used arve identical. Womsnelature
used is o facilitote description,

Unravel exposed shield, fanning cut strands against
shield clamp washer. Install second shield clamp
washer, compressing strands, Trim sirands evenly
at circumference of washers, Cul off end of dieleg~
iric, exposing cenler conductor and taper eut end.
Tin end of center conductior with guick dip in solder
pot, and solder end into contact. The contact should
touch the dielectric but the folerance shown is
permissible,

SHIELD CLAMP~,
WASHER*

bep. 25 {Reference

i 7 imensian?
ezih "= FEMALE
- CONTACT
{In Plugs)

VDL 010 MAX
L DIELECTRIC
SHIELD STRANDS

i MALE CONTACT

{In Jacks)

HOLLOW END OF NEEDLE
POSITIONED NEAR REAR

OF CONNECTOR o
TR RN

ZANN

TTTITITT I IE T

¢ e

L &
ISR —— \i
o4 ry wa e NENSYING 'Y — Il L4 & :

INSU LATQ__RASSEMBLY NEEDLE

4

Lubricale assembly nesdle with electrical insulating com-
pound (D{-41, Insert needle in center hole of insulater
within connecior uniil hollow end of needis is within shell,
Avolding damage to cable, grip cable firmly in suitably-
prepared vise so thal approximalely 4 in, of cable end
with conipet extend beyond jaws. Install connector shell
on cable end, carefully inseriing contzet inholiow of needle.

Push shell assembly on cable end
while extracting needie. This will
draw the contact info the connesctor.
Push or pull connecier shell uniil
contact snaps in place.

L L T T, fgi! 1!2}‘%{!1'/!3? l!f 'E i

"SHIELD
CLAMP
WABHERS

SLIF
WASHER

T s

D, 004 T 0,031

Sent shield clamp washers
with shield as a unif within

» "
wewyEsi bl

l 7T T I

SAFETY WIRE

CLAMP NUT SHIELD

STRANDS

sonnecior body, Pressin seal-
ing gland and slip washer.

4 L 0.354 T 0. 018

{Connect loosely assembled
connector with ifs male, or a
standard 145 comnectior, io
support body. Install and se-
curely tighten clamp nui, tak-
ing carenottwist cable. Install
safety wire through nut and
connector hody. Clip and turn
in ends of wire io prevent

INSULATOR possible injury to personnel.

CONTACT {Male)

Figure 5-13  instaliation of High-Voltage Coaxial Cable Connectior with Shield Clamp Washersy
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TABLE XXV!
HIGH-VOLTAGE CONNECTOR WITHOUT SHIELD CLAMP WASHERS

CABLE CUTTING DIMENSIONS
TYPE DESCRIPTION
A B C
Receptacle Straight 1,17 o, 97" 0,18
Plug Straight 1, 37" 1,17 0,18

RECEPTACLE {Has internal parts assembled™

BRAID CLAMP and the shorter insulator})
GASKET
SLIP
WASHER
CONTACT
. {Male}
2
2
CONTACT
(Female)
: i, it
i =
CLAMP —s’ = T N1 & MLMM% Ll AL
NUT ot 7 /
7 ” o L
PLUG (Has internal paris assembled 7
and the longer insulator)
HOLLOW END OF NEEDLE Lubricate assembly needle with electricé.l__i'n:{' .
POSITIONED NEAR REAR sulation compound (DC-4), Insert needlie:in
OF CONNECTOR center nole of resilieni insulator within coh-
neclor until hollow end of needle is within"
ASSEMBLY shell, Taking care not to damage cable, grip’
NETDLE cable firmly in suitably prepared vise so thai
approximately 4 in. of cable end with ron-
tact extend beyond vise jaws, Install connector:
AR Y 2 ghell on cable end, carefully inserting the con-
5 o ” tact in hollow end of needle, Push shell assem~:
\*\\‘\\ @j ///_;-‘1_‘147‘ bly on cable end while simulianecusly extractin;;_: bt
= SV needle, Thig action will draw the contact into "0:
/ the connecior, S
INSULATOR i
CONTACT SHIELD GASKE’_E? CLAMP -:_.:
WIRE wuUT '
(Female) N 0. 3540, 016" — e % 5
(e
el T 2
N | ; . E CABLE .
o , W
| CONTACT—/ g SHIELD-- SLIP
0. 09420, 031" — [~ {Male) CLAMP WASHER -
Position a male or female contact as shown,

Figure 5-14 Installation of High-Voltage Coaxial Cable Connector Not Employing Shield Clamp ‘Waghers
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BOOT

OUTER JACKET

™ 0. 09

SHIELD Trim cable jackel shield, and inner conductor
to proper lengths (dimensions shown are typi-
cal). Install connector boot and slide boot back

on cable,

’ : 0 56

. - 0. 79

BRAIDED GLASS SLEEVING
Place sufficiently long piece of braided glass
insulation sleeving beneath shield. Tin end
of conductor by quick dip in solder pot. Solder
contact to conductor so that conductor either
touches insulation or is neo farther from in-

sulation than shown, -——-—”—-0.032 MAX

INNER CONDUCTOR
INSULATION

Install cable with attached contact in connector body so that
end of contact is flush with outer edge of connector in-
sulator, Solder cable shield to connector body through access
holes in connector body. Slide boot up over rear of connector
body so that it covers solder access holes,

CONTACT

INSULATING SLEEVE

INSULATOR

B A =

- N / . -
R ST s assssi
L LT 777 S

INNER CONDUCTOR

o900
/ /f//// ///79 @
CABLE JACKET

INSULATION FLUSH TO
SOLDER CONNECTOR 0. 032 MAX
TO BRAID RECESSION

88

Figure 5-15 Installation of High-Voltage Coaxial Cable Boot Connector




40-54

& EERTS @ Strip cable jacket back - ﬁo,as} @ Push back shieldand cut
0,50 |- tc dimension shown, T e 012 end of conductor to di-
T iaking care not to dam- mensions shown.
=0, 02 )
age shield,
g, 06

BEND RELIEF CAP

i
“’*’ " 5.09 . .
Flace bend relief cap over cable and insert
1 cable into connecior body, Install strain relief
ring over shield. Taking care not to deform
STRAIN RELIEF ring, crimp ring arcund shield at position shown.
CONNECTOR BODY RING
@ Comb cut shisld strands, twist strands isto two separate bundles, and ._i }.{_ng
trim off cloze to strain relief ring. Strip conductor insulation back to 0.12
dimengion shown, Tin end of conductor. Wrap 2 to 3 turns of C:%’ﬂ]—
solder {(0.03-in. OB} arcund exposed shieid between cable jacket and
strain relief ring. SOLDER
CORD OR

Pull the cable with golder into connecior body until it is seated af the
botiom of cavity inside connector, Loop cord or wire arcund connecior
body, and, while tightly holding cord or wire, pull on cable until taut.
While holding cable-connector assembly in a vertical position, apply
heai to connecior body uniil sclder has melted, Maintain tension on
cable-connector assembly until solder has solidified. {The cable will
withdraw approximately 0, 08 in. from the connector,)

APPLY HEAT
HERE

NOTE: A special tool {No, T-3214} to facilitate nssembly of connectors
is available from WMicrodot Division, Felis Corp, Scuth Pasadena,
California,

Install contact assembly, grooved end firsi, into connector body as
follows: Fosition tool over pointed end of assembly, butting it against

assembly, Using hand force or lightly tapping with small soft hammer, 7 :
position assembly in body, %
SQLDER

Trim central conductor so it will wrap not more than two-thirds around
circamference of contact, Position conducior in groove arcund contact
and selder. Do not allow solder te fuse onto connector body, Remove all
foreign matter and solder drippings from body cavity. Remove excess
flux with alechol (denatured),

CONDUCTOR CONTACT
TO PIN ASSEMBLY

SEAL DE‘:CW“

@Instal}. insulator inside connector body behind
contact assembly. While supporting connector body
in vise, insert seal disc, and, using special {col,
swage end of body to lock disc in place. Remove
body from vise and install bend reliel cap over

BEND RELIEF CAP ferrule of connector body.

INSULATOR

Figure 5-16 Installation of Subminiature RF Connector
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5-7.1.1.1 10 5-7.1.3,1 4054

a, Damage tosleeving, whichalso involves damage
to wire insulation beneath sleeving, is not repairabis,

b, Rips and tears in cable sleeving exceeding 2
in, long are not repairable, Alsc, circumferential
tears, extending over three-fourths of total periphery
of sleeving, are not repairable,

¢, Damaged areas of sleeving within 8 in, of each
other {or within 8 in. of previcusly repaired areas)
are nol repairable,

d. Damage which will necessitate cable re-mark-
ing is not repalrable if no marking facilities are
available,

5-7.1.1.1 Using small pisce of slecirical insulation
iape {(vinyl), prepare vinyl resin adhesive in ac-
cordance with procedures in paragraph 3-135.4.

5-7.1.1.2 Repair rips, tears, breaks, eic, in gleev-
ing as follows: Apply thin film ofvinyl resin adhesive
to one surface of vinyl insulation fape and io perl-
phery of cable slesving in area of damage. Starting
and ending =t least 1/2 in, to sither side of damaged
area, wrap lope in spiral fashion around sleeving
50 that esch spiral overlaps approximately one haif
of previpus wrap widih, If pessible, mainiain origi-
nal shape of sleeving by holding damaged area
between lingers and wrapping tape as tighfly as pos-
sible across rip or break,

5-7.1,1.3 Hepalr sleeving which has pulled logse
from cable clamp as follows: Heleass connecior
compression members and clamp {paragraph 3-8.1},
Apply thin film of viny! resin adhesive o one surface
of vinyl insulation tape and to periphery of slesving
approximately 2 in, back from end of sleeving. Pull
sleeving up against gland bushing and, starting ap-
prowimately 2 in. back from end of sleeving, wrap
fape in spiral fashion around sleeving so thai each
spiral overlaps approximaiely cne halfl of previous
wrap width, Install clamp and compression members
over iape and slesving {paragraph B-6,1).

5-7.1.1.4 HRe-mark cable, if necessary, in acoord-
ance with procedures in T 35-51.

5-7.1.2 MOLDED VINYL CABLES, Procedures for
repair of minor cuis and bresks in moldsed vinyl
cable insulaiion in ithis paragraph are io be p
formed on war reserve mailerial only when speoiil-
cally authorized, Eguipment reguired includes a
Variae, capable of at least 80-v ouipul, 3 Th-w
pencil-iype soldering iron with wedge-shaped iip,
a tempilstik {450%F) or other device for checking
temperature of soldering iron tip, and o pumice sions
or other device for cleaning soldering lren iip.

5-9.1.2.1 Connect soldering iron to Variae andadiust
Variac conirol io 80 v,

5-7.1.2.2 Taking care not o allow cleaning solu-
tign 1o enier cable inlerior, clean aresz of cable
damage with olesan cloth moisiened wiih msthyl
ethyl ketone {iechnicall.

90 Change 8

CAUTION

Failure io exercise care when coiling
cable insulalion as specified in follow-
ing paragraph could cause dsmage to in-
sulation of inner conduciors, resulling
in cable rejection,

5-7,1,2.3  Uslng knife or olker sharp insirument,
shave damaged area of cable into V-shaped wedge,
sc that base of wedge is ss narrow za possible
{approximately 1/64 in.}), Save shavings for laler use,

5-7.1.2.4 lUsing 450°F tempilstik or oiher device,
check temperature of soldering iren tip for approxi-
mately 450°F. If t{empilstik is used, press stick
against tip of saldering iron it wi zeome sticky,
but will not mell, i iron Is 8t proper emmperalure,
Adjust Variac seiiing as necessary uniil soidering
iron tip is appreximalely at e temperature,

CAUTION

Atlermnpiing {o repair cable with an in-
sufficiently hot iron will prevent pr
fusion of molding malerisls, Using
excessively hot iron, or ioo long
timne, will georch materials {as =
by ils turning brown and ory
Dwell time need be only ®
i effect fusion belwesn
cable imsulalion, Applyi culy o gmail
amount of shavings to V-groove of gable
for =ach fusing cpsiatlon will bhelp pre-
veni scorching,

s long
avings and

5-7,1.2.5 Place =small amount of shavings in V-
groove of cable and Fuge shavings o cable insulalion
in V-groove by means of soldering iron. Repeat
operation until V-groove igfilled snd shapedas closely
as pogsible fo cable coniour, Ulean secldering iron
tip repeatedly during fusing coperations by use of
pumice sione or other means,

5-7,1,3 SILICONE JACKET,

5-7,1.3.1 REPAIR BY MEANS OF SILICONE AD-
HESIVE, Damaged silicone sleeving is repairedeither
by bonding the cul surfaces logether by means of
silicone rubber adhesive (Silastic 140} or silicone
compeund {BTY-881}, or by covering ithe damaged
area with silicone sleeving secursd by means of
silicone rubber sdhesive, If size or shape of cul
or tear is such thai pressure can be easily applied
to insure intimate and compleie contsct between
bonding surfaces until adbesive bas cured, damage
can be repaired by mesns of adbesive alone, If
ihis type of repair is nol feasible, repair by means
of silicone slseving and silicone adhesive, The {ollow-
ing limitations must be observed in all cases:

a. Damage io sleeving whichalsoinvolvesdamage
i wire insulation beneath slseving is not repalrable,




b, Rips and tears in cable sleevingexceeding2in,
long are not repairable, Also, radialtears, regardless
of length, extending over three-fourths of total peri-
phery of sleeving, are not repairable,

¢. Damaged areas of sleeving within 6 in. of each
other (or within 8 in, of previously repaired areas)
are not repairable,

d. Damage which will necessitate cable re-mark-
ing is not repairable if no marking facilities are
available,

5-7.1.3.1.1 If damage is to be repaired by adhesive
alone, bond cut surfaces tegether in accordance with
procedures in paragraph 3-15.5, The surface may be
cleansd by means of a clean cloth moistened with
acetone,

5-7.1.3.1.2 If damage is io be repaired by silicone
sleeving and adhesive, proceed asg follows.

5-7.1.3.1.2.1 Select silicone sleeving of proper
diameter and cut to length sufficient io cover damaged
area plus 1/4 in, to each side of damaged area, Slit
sleeving lengthwise,

5-7.1.3.1.2.2 Bond sleeving to cable over damaged
area in asccordance with procedures in paragraph
3-15.5, Position braided glass sleeving over damaged

area so that it extends approximately 1[4 in, to.

either side of damaged area and so that lengthwise
glit in sleeving is on opposile side of cable to
damaged area, Surfaces may be cleaned, prier to
bonding, with clean cloth moistened with acetone,

5-7.1,3.1.2 Re-mark cable asg necessaryinaccordance
with procedures in TP 35-51,

5.7.1.3.2 REPAIR BY MEANS OF SILICONE TAPE,

“The tape to be used for repair is silicone rubber

fusible tape. Repair limitations are to be as specified
in the basic publication; if none are specilied, ohserve

repair limitations apecified in paragraph 5-7.1.3.1.

. 5-7.1.3.2.1 If possible, start and end taping al least

1/2 in. to either side of damaged area, Wrap tape in
gpiral fashion arcund sleeving so that each spiral
overlaps approximately one half of previous wrap
widih,

5-7.1.5.2.2 Apply second wrap of tape over first
wrap in same. manner, except spiral tape at cross-

angles to first wrap,

5-7.1.3.2.3 Re-mark cable agnecessary inaccordance

with procedures in TP 35-51,

5 7.1.4 ‘REPAIR OF BLACK SYNTHETIC RUBBER

“{Neoprene) INSULATION, Damaged neoprene insul-

ation is repaired by covering damaged area with
electrical insulation tape {black, MMM No. 33),

“Pamage is repairable within following limitations:

a.:Damapge to insulation, which also involves

'-.:-;_c_ia'r_fiage 1o conductors, is not repairable if the number

40-54 5-7.1.3.1.1 to 5-7.2

of broken or cui conductors exceeds the accepiable
limits specified in table XXII,

b, Rips and tears in insulation exceeding 2 in,
long are not repairable. Also, radial tears, regard-
less of length, extending over three-fourths of mial
periphery of cable, are not repairable,

¢. Damaged areas of sleeving within 6 in, of._ga:a.ch
other {or within 6 in. of previously repaired areas)
are not repairable, '

d. Damage which will necessitate cable re- mark-
ing is not repairable if no marking fa(:lhtles are
available,

5-7.1.4,1 Clean area to be repaired with commercial
detergent and hot waier, or with denatured alechol
Allow time for cleaning material io evaporaie ‘so
that rubber is thoroughly dry. :

5-7.1,4,2 Starting and finishing at least 1/2 inito
either side of damagedarea, wraptapesecurelyin spz—
ral fashionover damagedarea so that each spiral over-
laps approximately one half of previous Wrap wxd{h

5-7.1,4.3 Re-mark cable, if necessary, maccordanm
with procedures in TP 35-51, LT

5-7.1.5 REPAIR OF RUBBER CABLE BUSHZN(:S Re- g

pairable damage to cable bushings includes only those :
minor cuts, tears, holes, eicinexposedareas of bush- -

ings which are not closer than 1/2 in, to connecior_
clamp, Damage beneath clamp or damage’ whzch ex= v
tends to within 1/2 in, of clamp is not repal able"_: :

CAUTION

Tape and acihesrve normally used f(_)r =
repair of vinyl sleeving are not compatlble
with rubber cable bushings and should not_._
be used to repair them. :

5-7.1.5.1 Clean area of bushing to which tdpe wx,ll be
applied, ;

5-7.1.5.2 Starting at least 1/4 in, io one mde of da~
maged area, apply electrical insulation tape: (black
plastic} to bushing, using approximately. 3,’4 ‘overlap
for each wrap of tape and applying overlapping wraps
until taped area extends at least 1/47 in.’ ‘beyond
damaged area, If damaged area exiends to free ‘edge
of bushing, apply tape only up to end of bushmg. do -
not allow tape to contact vinyl sleevmg uf cabie(

5-7,1.6 DETONATOR CABLES, Culs, tears, breaks
and other types of repairable damage in. euter in-
sulation of detonator coaxial cables and spht ortorn
cable connecior boots are repaired by meam; os‘ elec—~
trical insulation tape (yellow). o

5-7.2 FABRICATION OF VINYL-~ JAChETED CAELE
ASSEMBLY, Procedures in this paragraph are apph—
cable to cables jacketed with vinyl insulation sleeung
and coniaining either shielded or unshlelded cbnduc»
tors. .
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STAGGERED
LOOPS

SLEEVING
OVERLAP

Figure 5-17  Branch-to-Branch Conductors

5-7.2,1 INSTALLATION OF SLEEVING,

5-7,2.1.1 BSelect vinyl insulation sleeving {1able XXIV)
of proper diameter to provide tight jacket after
installation,

5-7.2,1.2 Pull insulated conductors through sleeving.
if lubricant is required, use only purified powdsred
mica or iale,

5-7.2,1.3 For branch-to-branch conduciors, slagger
loops as shown in fipure 3-17, so that longest loop
does not exiend more than € in. beyond end of branch
sleeving,

5-7.2.1.4 Trim sleeving ends to length which will
permit sleeving to extend beneath cable adapler
{back shell) of connector when connector is instalied,
Bufficient sleevinglength is required {o insure adequate
clamping of sleeving ends when connecior clamps are
tightened,

5-7.2.2 FORMING CABLE JUNCTIONS, Form cable
junctions as shown in figure 5-18, Refertofigure 5-18
for proper method of tying sleeving ends with nylen
twine,

5-7.2,3 SUBSTITUTION OF TAPE FOR RUBBER
CABLE BUSHINGS (Figure 5-20). Elecirical insula-
tion tape {(vinyl) may be used in place of rubber cable
bushings which normally are installed under connector
clamp, Perform procedures in this paragraph prior
to installing connectors,

5-7.2.3.1 Using nylon iwine, secure sleeving end to
cable with at least 10 turns of twine, Proper method
for applying twine is shown in figure 5-19.

5-7.2.3.2 Apply thin film of vinyl resin adhesive
to one side of vinyl iape and o periphery of sleeving
to be covered with tape., Wrap tape around sleeving,

5-7,2.4 COMPLETION OF CABLE ASSEMELY, Dress
cable termination ends and install connectors in ag-
cordance with applicable procedures in paragraphs
5-5 and 5-8,
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5-7,2.65 CABLE MARKING, Mark cable, as specified,
in accordance with procedures in TP 35-51.

5-7,3 FORMING MOLDED JUNCTIONS {Crbles with
Biack Synthetie Rubber Insulation Only). Procedures
in this paragraph are applicable only itc cable as-
semblies which bave jacket material of black synthetic
rubber per MIL-R-6855, Class II, Grade 60, The
general configuration of the molded junciion is appli-
cable to two or more junctions. Coniours are optional,
bat the specified dimensions must be maintained. The
gize of the meolded junction mustbeheldic 5 minimam
coneistent with the dimensions specified,

5-7.3.1 Ifnecessary, secure sleeving ends with several
turns of nylon twine {figure 5-18},

5-7.3.2 Using elecirical insulating compound [kit},
mald junclion as shown in figure 5-21,

NOTE

Junction material shall be as specified,
or an equivalent resilient malerial, which
will provide a moisture-sealing bond o
cable iacketl and which will be compatible
with jackel material and wire insulation.
Color of an aliernate mailerial must be
biack and have a minimum hardness(Shore
Aag),

5-7.3.3 Check that junction molding forms water-
tight seal belween molding and cable jacket, Check
adhesion of molded junciion 1o cable branch as
follows: Grasp cable body or branch at least twoe
cable diameters {rom junciion inierface and {lex
cable body or branch no more than 80 degrees with
respect io molding, If doubl of adhesion exisis, re-
peat molding operation as necessary.

2-8 WIRE HARNESS LACING.

§-8,1 Lacing twine shall be as specified, When not
gpecified, use nylon {wine,

5-8.2 If used, insulniion sleeving shall be as speci-
fied in iable XXIV and tape shall be elecirical
insulation tape {vinyl}, Mix vinyl resin adhesive in
accordance with procedures in paragraph 3-15.4.

5~8.3 Wires shall be dressed in neat parallel order
within harness assembly, Crossing of wires within
assembly and at {ermination points shall be held {o
a minimum,

5-8.4 Lengths of individual wires within the harness
will depend on their routing. Wires shall be routed
io follow the mosi direct path within the harness as-
sembly, consistent with good dressing praciice,
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5-8.5 to 5-8,10

PREFERRED METHOD

[ 1-1/4 * 1/4
OVERLAP
OF SLEEVING

N

SLEEVING ON SLEEVING ON

CABLE BRANCHES CABLE TRUNK

CALTERNATE METHODR
i

— 1

/BUTT ENDS
TOGETHER

SLEEVING
PUSHED BACK

NYLON TWINE

ON CABLE TRUNK

NYLON TWINE

S

.. H .ﬂrr:
(T

it 18

il gH

- F o, b Ll

BOTH SIDES

VINYL TAPE

: -1 3/4 MIN FROM
r‘ LACING, BOTH ENDS,

3/4 MIN FROM LACING,
BOTH ENDS

Figure 5-18 Forming Cable Junction

5-8.5 The inside radius of a bend in the harness
ghall be not less than diameier of harness al point
of bend,

5-8.6 Stitches to be used when lacing a harness
are shown in figures 5-22, 5-23, and 3-24, Spacing
between siitches is dependent upon diameler of
harness bheing laced., Unless otherwise specified,
spacing shall be approximately 1-1/21in, for harnesses
larger than 3/4-in, dia,

5-8,7 Ifspecification requiresthatharnessbe elamped
within assembly, but it is found that specified clump
will not adequately prip harness hecause of manu-
facturing wvariations, sufficieni sleeving Bhould be

added to build up harness diameter to size required
for clamping. Section of sleeving may be slil longi-
tudinally tofacilitate its installation, Electrical insula-
tion tape {vinyl) may be substituted for vinyl sleeving,

5-8,8 Whenever a seclion of harness musi be pro-
tected from abrasion, it shall be covered with vinyl
tape bonded in place with vinyl resin adhesive,

5-8.9 The ends of woven or twisted lacing cord
shall be fixed to prevent raveling, Nylon twine is
fixed by fusing the ends with a hot soldering iron,

§5-B8.10 The completed harness shall be visually in-

spected for good workmanship and for conformance
to these instructions,
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START WHADP WHAP AT LEAST

160 COMPLETE TURNS

THREAD FREE
END THROUGH
LOGH,

PULL BOTH ENDS
UNTIL TIGHT. CUT
OFF EXCESS.

Figure 5-19  Tying Sieeving with Nylon Twine

NYLON TWINE (10 turns min. )

v\:V INYL TAPE

: g-m—w«—‘gw 1£1/2 In.

CABLE CLAMP
CONNECTOR

Figu re 5-20 Taping of Clamping Area

5-9 TEST EQUIPMENT MAINTENANCE,

5-8.1 GENLHAL, Mainienanre and paris-replacement
procedures in this parsgraph are applicable only io
varigus items of iest equipment or standavd ezt
equipment containers, The maintenange operaiion
standards and safety precsutions in Secticn 2 sre o
be observed in conjunciien with procedures in these
paragraphs, Also, refer o other areas of this se
for progedures on soldering, wire stripping and tin-
ning, eic, as applicable or as required.

5.8.2 REPAIR OF PRINTED CIRCUITE, A prinied
circuit is a plasiic board wiih metal foll bonded to
form ihe necessary circuils, Leads of components
are inseried in holes in the boardand are cut and bent
over the metal foil wiring, These are soldered in
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b

b Branch

9. 62" min ! ’ ‘ 6. 62 min
! i
Cab}ew\\ i . § e Branch
- e ; Q
] )
!
i
{
i

Number of branches L in inches

2or 3 3.0 misx
4 or 5 4.5 max
8§ or more §.0 max
1 0,075 0,878
.
0,128 1+ 0,128

]
!
L-w-» 0. 13" max

:
:
. 13 mage

Figure 5-21 Torming Molded Junction

place, A coat of silicone resin varnish is applied to
the board io prevent dusi or moisture {rom causing
short circulls,

NOTE

The printed circuit repair kil contains
the necessary tools and materials to
perform =uthorized repairs on printed
cireuits,

5-8,2.1 HANDLING PRECAUTIONS,

5.4.2.1,1 Best printed circuil boards on thelir edges
when they are slored; do nol stack them,

5.9.2.1.2 Do not handle beards by their componenis,
since thigz may tear the circuit from the board,

5.5.2.1.3 Do not test scider jolnts by iwisting or
pulling componenis,

%5-9,2,1.4 Do not allempt 1o straighten a warped
board, Proper meouniing will usually correctthe warp,
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ENOTTED END
OF TWINE

LACING END
OF TWINE

STARTING
STITCH

KENOT ENDL

HARNESS LACING

ALTERNATE FORM

MAY BE UBED AS
REQUIRED OR DESIRED

STARTING STITCH - USED FOR
TYING BRANCH LACING TO MAIN

The stariing stitch is used when starting to lace a harness, for tying the lacing of
branches to the main harness lacing, and for making spot ties on branches or bundles
too short to be laced with running stitches.

The starting stitch iz comprised of a clove hiteh combined with a one~half hitch, This
iHlugtiration shows the steps in making a starting stitch,

CAUTION

Do not use a sawing action whentightening
the knot, The stiteh should be tight but
not tight enough to cut the insulation,

Figure 5-22 Harness Lacing Starting Stitch

9%
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ENOTTED END
aF TWINE\

LACING END
- RUTNNING

OF TWINE
STITCHES
WHEN A BEND IS TC BE
LACED, LOCATE THE KNOTS
ALONG THE OUTER RADIUS
SUPERIMPOSED WIRING
2 o
LACING SUPERIMPOSED [ - (5; -
WIRING 'T0 A PREVIOUSLY {m=fr /. =\ = rfa
WIRED HARNESS h ){; " (% T ‘ﬁf——‘

_ SUPERIMPOSED
HARNESS

LACING SUPERIMPOSED @ i

HARNESS
MAIN HARNESS

Running stilches are normally used after the starting stitch for lacing a
harness and for lacing superimposed wiring or harnessesto a previously
laced harness, This illusiration shows the sleps in making single
running stitches, See figure 5-24 for information on double stitches,

CAUTION

Do not use a sawing actionwhen tighiening
the knot, The stitch should be tight but
not tight enough to cut the insulation.

Figu ré 5-23 Harnpess Lacing Running Stitches
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COMPLETED STITCH

(0 P )

DOUBLE STITCHES

STARTING STITCH

WHEN A BEND 1S TO BE LACED, LOCATE THE KNOTS OF
THE STITCHES ALONG.THE QUTER RADIUS OF THE BEND

DOUBLE STITCH

-

SINGLE RUNNING STITCH

DOUBLE STITCHES
PR SINGLE RUNNING STITCH

OPENED WIRE DOUBLE STITCH

L

LGOPED
WIRE RUNNING STITCH

WHEN ONE OR MORE {But Not All) OF THE WIRES OF A TWISTED PAIR, TRIPLET, OR SEPARATE _
GROUPING OF WIRES IN A HARNESS MUST BE OPENED FOR BRANCHING, THE REMAINING WIRES OF
THE GROUP SHALL BE LOOPED TO TAKE UP THE SLACK, AND DOUBLE STITCHES USED ON BOTH
SIDES OF THE OPENED WIRES.

Double stitches are used at branching points of harness, at both
ends of a harness bend whenever the bend is approximately 135

degrees or less, as the ending stitch in a series, to lace bundies CAUTION

of wires that are more than 1 in. in diameter, and elsewhere

as may be specified. Do not use a sawing action
i when tightening the knot, The
: The double gtitch is made by tying a duplicate running stitch stitch should be tight but not
_ directly behind another running stitch. This illustration shows tight enough to cut the insu-
g the steps in making the double stitch and some examples of its lation,

application, See figure 5-23 for information on making running

stitches,

Figure 5-24 Harness Lacing Double Stitches



5-8.2.2 1o 5-8.2.4,1.1

8.4.2 2 TROUBLESHOOTING PRINTED CIRCUITS,
5-%.2,2.1 Place a lighted 68-w bulb underneath the
board io irace location of conneciions,

5-8.2.2.2 In some cases, a mapgnifying glass can be
used to lcecate small bresks in the printed circuils,

5-8.2.2.3 Vollage measurementis can be made on
sither side of the board. However, a nesadigpoint probe
for cirzuill checking should be used, sines a "bresk-
through of the varnish coaling musi be made lo
gain contaci,

5-9.2.3 CENERAL MAINTENANCE PRECAUTIONS,
Standard components are used,” and may be replaced
as required, Printed circuit boards are more easily
repaired by observange of the following precautions
a8 Necessary.

5-9.2.3,1 I the metal foil wiring isdamaged, a small
piece of wire {No. 22 AWG, solidj may be used io
replace ihe damaged foil, Tin the piece of wire
{approximately 1/2 in, longer than the break) at
each end and cenisr wire over break, Heat the wire
with a soldering iron until solder, in the printed
wiring and on the repair wire, flows to make a2 good
joint,

CAUTION

Do not overheat connection as this might
cause foil to peel from board,

5.8.2.3.2 Small bresks {1/4 in, or less in lengih) are
repaired with a short plece of No, 22 AWG solid un-
insulaied bus wire {figure 5-25),

5-9.2,3,3 Large breaks (more than 1/4 in, in length)
are repaired with insulated No, 22 AWG golid wire
{figure 5-25),

5-86.2.3.4 Lines wider than 1/18 in. should be re-
paired by means of iwoe or more jumpers, depending
on line widih., In general, lines between 1/16- and

INSULATED
JUMPER

UNINSULATED
JUMPER

Figure 5-25 Repair of Broken Foil
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1/B-in, wide should be repaired by means of iwo
jumpers. Lines wider than 1/8 in. should be repaired
by means of at least three jumpers,

NOTE

Protective conformal coating should be
removed by scraping from areas io be
goidered,

%.8,2.3.5 Do not apply excessive pressure io board
or componenis, When access to componenis on board
ig difficult, board may be removed from chassis,

5-8,2.9.8 Remove mounting screws around edges,
and unscider leads ithatl connect between board and
chassia.

NOTE

If board is riveled to chassis, and com-
ponents are inaccessible, replace entire
assembly,

58,297 While repairing, hold the board in a vise
with protecied jaws, Exercise care nol io exert ex-
cegsive pregsure againei ihe board with vise jaws,
An alternate method for securing the board during
repair operations is as follows: Using 2 round-heud
screws and fat washers, secure 2 diagonally opposile
corners of the hoard to € woeod blocks spaced apari,

5-8.2 3 8 Avoid excessive deposits of splder when
goldering. On some boards, circulis are closely
gpaced and excessive solder could cause 'a shori or
an intermitient trouble which would be difficull io
locaie,

5-8.2.3.9 Do not overheat componenis or [oil when
using 2 soldering iron, Usea 35-w maximum soldering
irpn, Excessive heat {e.g., applying soldering lron
ionger than necessary, using abigher-wallage solder-
ing irpn than specified, or using a scldering gunl,
may cause a break in the bond belwezen the board
and foil,

5-9.2.3.10 Afier soldering a conneclion, remove ex-
cess flux with denatured aleshol io prevent low-
resistance paths between componentis,

5.3.2 4 REPLACEMENT OF DEFECTIVE RESISTOR,
CAPACITOR, COUPLATE, AND CERAMIC DISC,
5-9,2.4.1 PREFERRED METHOD (Figure 5-28).
5-.9,2.4.1.1 If leads exiending from defective com-
ponent are suificiently longte allow atiaching replace-
ment component to them, cut leads where they enter
defeclive compoenent, If leads are not sufficiently long,
obtain exira lead length from inside defective com-
ponent by cutting component in hail and carefully
breaking or cutting component away {rom inner con-
ductor,




LEAD REMAINING
FROM REMOVED
COMPONENT

REFPLACEMENT
COMPONENT

Figure 5-26 Preferred Method of Installing
Replacement Component on
Printed Circuit Board

5.8,2.4,1.2 Clean and trim ends of leads from which
‘defective component was remeved,

5-9.2,4.1.3 Bend endof eachlead of replacement com-
poneni. into small pigiail, Slip pigizile over leads

40-54 5-06,2,4,1.2 t0 5-8.2,4.2

remaining from removed component and crimp con-
nection tighily.

CAUTION

Application of excessive heat when soide_f——
ing could cause {oil to peel or original
component leads to fzll oul of board,

5-9.2,4.1.4 Solder connection on each suie c}f re~
placement component.

5-5.2.4.2 ALTERNATE METHOD {Figure5-27), Pro-~
cedures in this paragraph are to be performed only
if the preferred method of replacing components 15
not feasible, RN

_ CAUTION

When unsoldering beoard eomponen’ts,.:apﬁ _
plication of excessive heat could cauge .o

BEND END
OF WIRE _

{Correct}
PLAIN CONNECTION TO PRINTED CIRCUIT BOARD

CONDUCTIVE STRIP
/INSULATING BASE

{Incorrect}

INSUL.ATED WIRE
OR COMPONENT

INSULATING BASE
CONDUCTIVE STRIP

INSULATED WIRE
OR COMPONENT

{(Preferred}

/ " BEND END OF WIRE
METAL EYELET

EYELETED CONNECTIONS TO PRINTED CIRCUIT BOARD

METAL EYELET
{Optional)

INSULLATED WIRE
OR COMPONENT

EYELET WELL SOLDERED
TO CONDUCTIVE STRIP,
GENERAL CONTOUR OF
CONNECTION PLAINLY
VISIBLE.

CONNECTIONS PROPERLY SOLDERED

"CONDUCTIVE
STRIP

F§§UI‘.E"_5"'2.7 -Soldered Connection of Printed Circuit Board
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foil {o peel or could result in loosening
of adjacent soldered connections, Exces-
sive heat can be avoided by quickly heat-
ing the goldered jcint ic molisn siate,
removing the bot iron, and immediately
brushing molten solder from the joint,
Repeated heating and brushing operations
may be required io remove all solder,

5-8,2,4,2,1 Heat connection on wiring side of board,
When solder becomes molien, brush away solder,
While applying soldering iron to connections, wiggle
component until it is removed,

5-5.2.4,2.2  Insert scraper lool between foil and
"pent over' component lead; bend lead perpendicular
to board., I necessary, apply soldering iron to con-
neciion io facililate siraightening of bent lead,

5-8.2.4.2.3 Remove any small parficles of soclder
imbedded in varnish coating, using clean, lint-free
cloth dipped in solvent,

5-8.2.4.2.4 After removal of the component, a thin
film of solder may remain over the hole through the
beard, Pierce f{ilm with Iead {rom replacement
component, after heating sclder {ilm with scldering
iron,

5-9.2.4,2.5 Insert leads of replagement component
through holes, Cut {o desired lengih and bend ends
over againsi Toil, Besolder connection.

5-9.2.4.2.6 Becoal cleaned area with silicone resin
varnish, for proteclion against shorils, Apply varnish
by brush or spray. If spray is used, mask out top of
tube sockels and other contact surinces with masking
tape or other suilable means,

§-8.2.5 REPLACEMENT OF COIL. The terminal lugs
of this component are not "bent over” against the foil
in mosi cases, Brushing is not necessary,

5-9.2.5.1 Hea! one connection until solder becomes
melien and wiggle coil back and forih until connection
iz broken, Continue wiggling component and apply
soldering iron to oiher connections; Iift coil from
board while solder is siill molien,

5-9.2.5.2 Inseri replacement coil in same position,
Solder connections,

5-9.2.5.3 Cogver connection poinis with one coat of
silicone resin varnish,

$-9.2.6 REPLACEMENT OF TRANSFORMERS (Fig-
ure 5-28). Some types of transformers have a large
number of solder lugs, or leads. Replacement of
these componenis requires more patience and time than
is required for other components,

5-0.2,6.1 Apply soldering iren o one connecting lug,
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Figure 5-28 Replacement of Transformer

NOTE

On some iransformers, it will be neces-
sary 1o bend mounting lugs perpendicular
it board while solder is molien, so as
to be able {o brush solder away,

5-8.2,6.2 Cut off trangformer lugs as clese io board
as possible, §

5-5.2.6.3 Apply scldering iron and remove ends of
jugs,

§-9.2.6.4 {lean any specks of solder stuck to board
with ¢lean, lint-free cloth meistened with solvent,

5.8.2.6,5 Insert replacement transformer and solder
connections,

NOTE

It is not necessary to twist transformer
mounting lugs of replacement iransiormer
prior io soldering.

5-9.2.6,6 Receal cleaned area with silicone resin
varnish, applied by brush or spray. If spray is used
mask cut areas not requiring varnish,

5-8,2.7 TUBE SOCKET REPAIR, Intermittent tube-
sockel pin contacis can usually be repaired by bend-
ing contacts so they grasp tube pins more firmiy.
Use probe tool between socket hole and socket contact
{figure 5-28),

5-5,2.8 REPLACEMENT OF TUBE S0OCKETS
MOUNTED ON WIRING 3ZIDE OF BOARD, Tube
sockets are of the miniature type, with an additional
grounding lug exiending io tubular cenier shield
{center connection) at bottom of socket,




Figure 5-29  Tube Socket Repair

5-8.2.8.1 Heat each lug of tube soccket with small
soldering iron, Brush away molten solder.

CAUTION

‘The following operation is noi fc be
iperformed cn grounding lug.

e

L
5-.9,2.8.2 If entire connection is not broken by
brushing, apply soldering iron a second time toc each
tug, Insert knife blade, or other sharp tool, between
wiring feil and socket lug, and bend lug upward from

foil,

CAUTION

Ground terminal connections to fube socket
are made underneath sockets and wiring
foil, When removing tube socket, care
must be {aken 1o insure that none of the
foil has peeled off between sockei lugs
and center ground connection, Anindenta~-
tion or dull section will be noticeable
on the board if this occurs,

The portion of foil most likely to peel
and break when removing socket is the
section which is soldered to grounding
lug of tube soccket. This area should
be carefully checked. A mechanical con-
nection may still exist between eleciri-
cal ground and sockei terminals or an
intermititent connection could develop
which would be difficult te locate, Any
missing coil is io be replaced with hook-
up wire. This wire may be rouied under-
neath the tube socket, or a jumper may
be connected on iop of board io neces-
sary fube-socketl terminals,

§-5.2.8.1 10 5-9.2.8.8

£-9.2.8.3 After all socket lugs have been freed from
foil, apply scldering iren to grounding lug on com-
ponenti side,

5-0.2.8.4 Grasp socket and slowly pull it from board,
Socket will free itself from board when grounding lug
golder has hecome molten, Remove any thin film
of solder that has formed across ground foil con-
nection, or across any of socket foil connections,

§-9.2,8,5 Clean board of any specks of solder with
clezn, lint-free cloth moisiened with solvent,

CAUTION

When installing a replacement socket,
it may be difficult to insert the socket
lugs ibrough the holes in the board be-
cause of very close tolerances.

Take care not to exert foo much pres-
sure in attempling to force the socket
terminals through the holes, The holes
may be enlarged slightly by means of a
small reamer so that the soccketterminals
can be inserted without excessive pres-
gure,

5-85.2.8.6 Insert replacement socket and bend over
lugs. Selder all lug connections,

5-3.2.8.7 Recoat cleaned area with silicone resin
varnigh, applied by brush or spray. If spray is used,

mask out areas not requiring varnish,

5-8.2.8 REPLACEMENT OF TURE SOCKETS
MOUNTED ON COMPONENT SIDE OF BOARD,

5-8.2.8.1 Heat each lug of tube sockei, Brush away
molten solder,

3-8.2.8,2 Apply soldering iron to each lug, including
grounding lug, and bend socket lugs upward from foil,

NQTE

On some beards, the socket lugs are
folded back.

5-8.2.8.3 Reheat connections and brush away molien
solder,

5-9.2.9.4 Cut lugs off socket as close as possible to
board., Reheat and rebrush connections if necessary,

5-9,2.9.5 Apply soldering iron fo grounding lug
{center ferminal), and lift socket from board.

§-8,2.8.8 Clean board of any specks of solder with
elean, lint-free cloth moisiened with solvent.
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5-8,2.8.7 to 5-8.5.1.2.8

CAUTION

When installing a replacement socket,
it may be difficuli to Insert socket lugs
through holes in board due io very close
tolerance, Care must be taken not fo
exert ifoo much pressure in attempting
io force the socket terminals through the
holes. The holes may be enlarged slightly
by means of a small reamer so that the
socket terminals can be inseried without
any excessive pressure.

5-0.2.9.7 Insert replacement sockei and bend over
lugs, Solder connections,

5-9.2.9.8 Recoat cleaned area and connectlons with
silicone resin varnish, for protection against shorts.
Apply varnish by brush or spray. If spray is used,
mask out areas not requiring varnish,

5-9.3 INSTALLATION OF TEREMINAL 3TUD AS-
SEMBLY, Install terminal siud assembly as shown
in figure 5-30.

5-8.4 PLASTIC POTTING AND SEALING., These
plasiic potting procedures arve used when silastle
poiting compound is employed for potting, and epoxy
resin compound is used as a sealant,

5-5.4,1 REMOVAL OF SILASTIC POTTING AND
EPOXY BESIN COMPOUNDS, Break epoxy resin seal
by puncturing with pointed instrument. Remove epoxy
resin and silastic potilng compounds from cavity,
As required, clean cavity in accordance with appil-
cable procedures for cleaning of small areas in TP
35-51,

5-9.4,2 MATERIALS REQUIRED,

5-8,4,2,1 Materisls for silastic potting are contained
in the potiing kit {silastic). The maierial in the kit is
sufficient to service approximately three transistors.

5=0.4.2, 2 Materizls for epoxy resin compound are
contained in the poiting kit {epoxy resin). The material
in the kit is sufficient io service approximately three
transistors,

5-8.4.3 MDXING AND LIFE OF COMPOUNDS.

5-9,4,3,1 For silastic polling compound, pour RTV 501
Catalyat into RTV silastic and mix thoroughly. Adjust
viseosity of mix by adding DC-200 fluld as required
and mixing thoroughly, The work life of silastie pot-
ting compound is approximately 2 hrs at a tempera-
ture between 50° apd 90°F, For best results and
longest storage Iife, store potting kit (silastic) at
temperature beiween 40° and 530°F, which will result
Bin a storage life of approximately 4 months,
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WARNING

Epoxy resins are toxic, flammable, and
injurious io the skin, Observe the general
safety precautions for epoxy resins {(para-
graph 2-2},

5-9.4,3,2 For epoxy resin compound, pour Hysol
Hardener into Hysol Ne. B020-101 epoxy mix and
mix thoroughly. The work life of the epoxy resin
compound is approximately 30 min at a temperature
between 60° and 80°F, Storage life is 2 yrs or more,

5-5.4.4 APPLICATION. The silastic potling or epoxy
resin compounds are applied by dipping or pouring.
Details as to depth, thickness or amounts of material
are as specified, Cure silastic poiting compound for
2 hrs at temperature of 160210°F or for 16 to 24
hrs at temperature beiween 80° and §0°F prior to
applying epoxy resin compound. Cure epoxy resin
coér)npound Ofor 18 to 24 hrs at temperature between
60 and 80°F,

5-9.5 TREPAIR OF STANDARD CARRYING CASE.
5+9,5,1 SHOCK {(Or Vibration} MOUNT,

5-8.5.1,1 GENERAL. There are thres categories of
shock~-mount installation, based on the type of case
econstruction. Table XXV lisis the part numbers of
shock mounts and associated parts corresponding to
the case in which the shock mount snd paris are
installed. Numbers of siandard cases are stenciled
in one handle well,

5-5.5,1.2 BEMOVAL QF INNER CABE,
5-%,5,1,2.1 Remove unit assembly from inner case,

£-9.5,1.2,2 Remove 10 self-tapping screws Irom
outer case, and remove sirlps securing screen in
place,

§5-8.5.1,2.3 Remove sight special serews {or internal-
wrenching bolis) from shock-mount adapters, If neces-
sary, hold adapters with pliers io prevent adaplers
from turning when removing screws,

5-9.5,1,2.4 Obtaln one 2~ by 12~ by l4-in, wood
neard, and place board on lower shelf of inner case,

5+8,5.1.2.5 Place fooi of [wo minfmum 12-in, depth
by 8 in, opening "C" clamps against wood board. Place
adjusting screw ends of "C" clmmps on ouiside of
outer case, using small wood blocks under clamp
to protect outside finish of case. Tighten clamps
uniil upper shock-mount adaplers {and reinforcing
plates, if In case but not welded in place) fall oul of
shock mounis,

5-5.5.1.2,6 Remove upper adapters {and relnforcing
plates, if applicablel,
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KNURLED NUT

Assemble lknurled put to threaded stud so that L~
threaded end of stud is either flush with end of

knurled nut, or 0.032 in. maximum under flush.
THREADED STUD S5TEP 1
Assemble flat washer, insert, and tighten sufficiently INSERT FLAT WASHER
io insure positive contact between surfaces of insert, %

washer and knurled nut. Degree of flushness between
ends of stud and nut as specified in step I must be

maintained,
STEP 2
Insert terminal stud in panel hole and press in place
PANEL : o !

.- PRESSG with sufficient force to insure conlactbetween shoulder
TM_EESSERE - of insert and panel, On new installation, apply pres- .
E=E L sure, by means of tool, to end of knurled nut, not to -

______ = 7
i : end of stud. On replacement installation, apply pres-
________ e sure by installing nut on stud and turning down nut to

force stud into panel hole. Exercise care not to mar

i finish,
TOOL

STEP 3

Install nut on stud and tighten securely. When knuried
nut and flat washer are backed off to the limit of the ﬂ: ST
stud, the space between the flat washer and the insert B
shall be within the limits specified.

) 0. 211
STEP 4 T 0. 380
Figure 5-30  Terminal Stud Assembly

5-8.5,1.2.7 Release two "C" clamps and remove 5-8.5.1.3.3 To check vertical play, set meast;i‘iizg
wood boards. Carefully withdraw inner case. Remove device with zero in center of stud. Apply pressure
lower adapters (and reinforcing plates, if applicable). to stud in direction of measure vertical to stud
: assembly, then release pressure. If difference between
5-8.5.1.3 CHECK OF SHOCK MOUNT. To locate original center of stud and depressed at-rest posi-
damaged shock mount, check esch of eight shock tion of stud center is 1/8 in, or greater, shock mount

mounts to determine whether it sticks in the bottom, iz defective,
and whether there is more than 3/16-in. free play
laterally, or 1/8-in. vertically. : :
5-8.5.1.4 REMOVAL OF SHOCK MOUNT. Remove
four mounting bolts, and remove the shock mount. If

5-8.5.1,3.1 To check sticking in lower position shims are present under shock mount, retain shims
{assuming case is resiing on its base), apply pres- for possible use when installing replacement shoeck
sure to {op of sheck mount until shock mount is fully mount, N

depressed, then release, If shock mount remains in
depressed position, it is defective. T
5-8.5,1.5 INSTALLATION OF SHOCK MOUNT. Refer
to table XXVII and figure 5-31 for informationin each
5-8.5.1.3.2 To check lateral play, set measuring category that will insure correct replacement shock
device with zero in center of stud, Apply pressure mount and associated parts, '

to :stud in direction of measure, forcing stud as-

sembly to one extreme position, then release pressure. RS
If difference between original center of stud and 5-9.5,1,5.1 CATEGORY I.This category entails direct

extreme at-rest position of stud center is 3/16 in. replacement of a shock mount when the case does not
or greater, shock mount is defective, contain reinforcing plates (thin metal discs, either

103




5-9,5,1.5.1.1 {0 5-8.5.1.5.1.5 40-54

TABLE XXV 1 -
PARTS FOR STANDARD CARRYING CASES

CATEGORY 1 CATEGORIES 1 AND 111
Shock Mount¥ Shock Mount

CASBE Internal

ASBY ARC Special AEC Adapter | Reinforcing jWrenching

NO. (Part No, )L | Mir's No, #% Screw No. {Part No. ) Mir's No, %% No. Flate No. | Boli Mo,
103719-00; 835022-00 B08-7A 105401001 B28025-00 A0B-TH/C {126886~00] 128877-00 [128887-00
10372080 835823-00 308-84 105401-00 | 828025-00 1 808-88/C 1126888-00 ) 128877-00 | 12688700
183721-00) B3BH1E-00 808-44 1084G1-00 | 228032-00 | B08-4B/C li2ssss-00 ] 128877-00 | 12686700
103722-00, BiEH17-00 ROB-2A 105401-00 RZB020-00 BOB-2R/C [128868-00 1 126877-00 126887-00
103723-00, 835921-00 808-~84 105401-00 1 B28024-00 B08-8R/C J126886-00 | 126877-00 {126387-00
103724-00) §35520-80 BOB-BA 165401~00 22802300 BOB-5B/C [128886-00 ] 12657700 12888700
103725-00] B835918-00 858-34 105401-00 | B23621-00 | BOB-IB/C 11Z26865-00 1 126877-00 [ 128887-00
103725-00; 835021-00 B08-6A 10540100 | B28024-00 | 808-8B/C [128686-00 1 126877-00 [126367-00
10558684-G3 B35918-00 BOB-2A 105401-00 A28022-00 BO8-4BJC (1260888-0061 12807700 128887-00
1G5565-00] B35818-00 B08-3A 105401001 828021-00 BOB-3P/C [138866-00 | 126877-00 [126887-00
105566-00] B35918-00 208-34 108401-00 §28021-00 808-38B/C [126865-00 | 126877-00 128887-00
105587-00] 835817-00 BOS-ZA 105401-00 8Z86G20-00 B08-28/C 1126888-00 ) 12887700 128887 -04
1G5568-00] B35520-00 BO8-5A 105401-00 B828023-40 BOE-5B/C |126866-00 1 12687700 12688700
1186879-000 835820-00 808-34A 1058401-00 ] B2BZ3-D0 BOS-BR/C 126868001 126877-00 | 128887-00

=Part mumbers for shock mounis in category [ include asasocinied adapiers.
#*Robingon Aviation Inc., Teierbore, New Jersey.

loose or spot welded io inner case), Althoughthe case
does not contain reinforcing plates and adirect shock=
mouni replacement can be accomplished, it is sug-

INNER CASE SHOOK MOUNT ADAPTER
ABSEMBLY . ;
SPECIAL 3CREW

SHOCK MOUNT {“im&?ﬁ_gi gested that, if re;ilacement p‘aris as deseribed in
Wranching paragraph 5-9,5.1.5.2 are available, these paris be
Helt} sbiained and the installation procedures for Category

11 be followed, If such paris are not gavailable, pro-
ceed with installation under Category L.

5.9.5.1.5.1.1 Position replacement shock mount fo
inside of puter case and align four mounting holes,
Install four mounting bolts and tighien bolts securely.

5-8,5%,1.5.1.2 Place shock-mount adapiers on lewer
shock mounts and slide inner case into position over

TN
adapters, Check that aligning dowels in inside corners

/ T

P

\ |
oy
7 of amall or medium-size inner cases are positioned
]
AR \ \ oy o

u ¥;
Tk
X
=y P : 2
o A toward botlom of guler case. Large-size inner Casss
b L \x \a

it either way.
\ 1 x |
SELEF TAPPING BOL

SCHEW

5.4.5.1.5.1.3 Held lower adapters with pliers and
install special screws., Tighlen screws sacurely.

%-9.5.1.5.1.4 Place one Z~ by 12~ by 14-in, wood

STRIP SHIM board on lower shelf of inner case. .
REINFORCING PLATE 5-5,5.1.5.1.5 ?laifﬁ i’;sca of fwo m%nimum 12-in.~
depth by B~in,~gpening ''C" clamps agalnst wood board,
Place adjusting screw ends of "C" clamps on outside s
Flgure 5-31 Sheck Mount Detail of outer case, using small wood blocks under clamp :
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to protect ocutside finish of case. Tighten clamps
to force shock mounts to their lower posifions.

5-9.5.1.5.1.6 Install upper adapters, thenrelease "C"
clamps and remove wood boards, Hold upper adapter
with pliers and install special screws, Tighten screws
securely.

5-8.5.1.5.1.7 Stake each special screw two places by
means of center punch, Stake screws approximately
1/32 in. deep, 180 degrees gpart, and 1/32 in. from
cireumference of screw threads.

5-8.5.1.5.1.8 Prior to installing and securing the
screen in place, check that looseness does not exist
between inner case and shock.mounts, If looseness
does exist, disassemble and add shims under shock
mounts. Do not reduce shock-mount travel by using
too many shims,

5-9.5.1.5.1.9 Install sirips securing screen in place,
Install self-tapping screws and {ighien screws
zecurely.

5-8.5.1.5.2 CATEGORY II, This category entails
the use of a set of shock-mount replacement parts,
to be used when the case does not contain reinforcing
plates, or has reiaforcing plates that are not welded
to the inmner case. Eeplacement parts are listed in
table XXVII,

5-8.5.1.5.2.1 Position replacemeni shock-mount to
inside of outer case and align four mounting holes,
Install four mounting bolts and Hghten bolts securely,

5-8.5.1.5.2.2 Place adapters on lower shock mounts,

5-8.5.1.5.2.3 Place reinforcing plates on adapters
so that dimples in reinforcing plates mate with
countersink in adapiers,

3-8.5.1.5.2,4 Carefully slide inner case intoc position
over adapters and reinforeing plates. Check that
aligning dowels in inside corners of small or medium
size inner cases are {oward bottom of cuter case.
Large-size inner cases [it either way.

5-8.5.1.5.2,5 Apply anftiseize compound to threads
of internal~wrenching bholts., Hold lower adapters
with pliers and install bolis: tighten bolis securely,

5-9.5.1.5.2.6 Place one 2- by 13- by 14-in, wood
board on lower shelf of inner case.

5-8.5.1.5.2,7 Place foot of two minimum 12-in,-depth
by 8-in. opening "C" clamps against wood board,
Place adjusting screw ends of "C" clamps on outside
of outer case, using small wood blocks under clamp
to proteci ocutside finish of cass, Tighten clamps to
force shock-mounts to their bottom position,

5-8.5.1,5.2.8 Install upper reinforcing plates and
adapters, theén release "C' clamps and remove
clamps and wood hoards,

40-54 5-8.5.1.5,1.6 to 5-8.5.1.5.3.9

5-8.5.1.5.2.8 Apply antiseize compound to threads of
internal-wrenching bolts to be installed in upper
sdapters. Hold upper adapters with pliers and install
bolts; tighten bolts securely,

5-2.5,1.5.2.10 Prior to installing and securing screen
in place, check that looseness does not exist between
inner case asnd shock-mounts, 1f looseness does
exist, disassemble and add shims under shock mounts.
Do net reduce shock-mount {ravel by using too many
shims,

5-8.5.1.5.2.11 Install sirips sefuring sereenin place.
Ingtall self-tapping screws and tighten screws
securealy,

5-9.5.1.5.3 CATEGORY III. This category entails the
use of a set of shock-mount replacement parts io be
used when reinforcing plates are welded 1o the inner
case, Heplacement paris are listed in table EXVIL

5-9.5.1.5.3.1 Position replacement shock mount to
ingide of cuter case and align four mounting holes,
Install four mounting bolts and tighten bolis securely.

5-6.5.1.5.3.2 Place shock-mount adapters on lower
shock mounts and slide inner case inlo position over
adapters, Check that aligning dowels in inside cor-
ners of small or medium-size inner cases are posi-
tioned toward bottom of outer case, Large-size inner
cases fit sither way, L

5-8.5.1.5.3.3 Apply antiseize compound fo thregds
of internal-wrenching bolts o be installed in lower
adapters, Iiold lower adapters with pliers and install

bolts; tighten bolts securely.

5-9.5.1.5,3.4 Place one 2- by 12- by 14~in. wood board
on lower shelf of inner case, i

5-0.5.1,5.8.5 Place foot of two minimum 12-in.~depth
by &-in.-opening "C" clamps against wood board.
Place adjusting screw ends of "C" clamps on out-
side of outer case, using small wood blocks under
clamp to protect outside finish of case. Tighten
¢clamps to force shock mounts to their bottom position.

5-8.5.1.5.3.6 Install top adapters, then release :’._'C_:"
clamps and remove clamps and wood boards,

5-8.5.1.5.3.7 Apply antiseize compound to threads
of internal-wrenching bolts {o be installed in upper
adapters. Hold upper adapters with pliers and’in-
sfall bolts; tighten bolts securely.

5-0.5,1.5.3.8 Prior io installing and securing screen
in place, check that looseness does not exist between
inner case and shock mounts. If looseness does exist,
disassemble and add shims under shock mounts. Do
not reduce shock-mount travel by using too many
shims, :

5-9,5,1,5.3.% Install strips securing screen in place.

Install self-tapping screws and tighten screws
securely,
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5-~8.5.2 tc 5-8.5.3

Size of Screen

Dimensions {Iinches)

Size A B . e B P

Small 22,0040, 25 17.004D.08 15, 89340, 25 8,830, 06 1. 2520, 50 2.50x0.13

Medium Z2.0040.28 17.00%0.08 22 9340, 25 17.8340.08 1,250, 50 2, 504013

Large 22,0040, 25 17, 010, 06 28§, 5310, 46 31.8340.25 1. 2540, 50 2,500, 13
?’igii re 5-32 Netiing Saran Cloth {Lumiie Screen} Fabrication Dezinils

5-9.5.2 STRIP, The meta! strips securing the screen
in place are replaced as required by local manufac-
ture, Use 528-H32 aluminum alloy (Federal Specifi-
cation QQ-A-318, Type 1/4H, anodized},

B~3.5.2.1 Using damaged sirip as template, place it
on replacemeni material, Scribe around damaged

strip and mark screw holes,

5-9,5,2.2 Cul oui replacement sirip and drill re-
quired holes with No. § {0.204) drill,

5-4.5.2.3 Dress burrs from cut edge and around
holes, as required. Break sharp edges.
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5-9.5.3 NETTINGSARAN CLOTE (LUMITE SCREEN),
To remove screen, remove inner case in accordance
with procedures in paragraph 5-9.5.1.2. Fabricate
replacement scrcen ag shown in flgure §-32.

WARNING

The solvent used in the following pro-
cedure is toxic, flammable, and injur-
jous io exposed portions of the body.
Obhserve applicable safety precautions
{paragraph 2-2}.



5-6,5.3.1 Remove damaged scereen by coating bonded
area with methyl ethyl ketone {technical). Cleanmetal
surface of all old cement,

B5-9.5,3.2 Using netting saran cloth (lumile screen),
cut replacement screen (larpge, medium, or small as
required} as specified in figure 5-32.

5-9,5,3,3 Using spatula or brush, spread sealing
compound onto surface to which replacement screen
will be bonded,

5-8,5.3.4 FPosition screen on ilnner case and press
screen into cement; allow io set.

NOTE

Depending on accessibility of cement io
air, the seiiing time is 1 to 3 days at
809F for maximum hardness, Eventhough
the cement is not fully hardened, paris
may be handied within 2 hr,

5-%.5.3.5 Install inner case in outer case, Install
strips which secure screen in place. Install self-
tapping screws and tighten scerews securely.

5-5.5.4 COVER SCREWS.

5-8.5.4.1 To remove cover screw, pull up on scraw
and turn it counterclockhwise,

NOTE

Initially, the screw will resist removal,
Exercise a greater pull while turning the
serew counterclockwise, Subseqguent to
thread engagement, the screw may be
turned out in the normal manner,

5~9,5,4.,2 Insert replacement screw in tapped hole,
and turn serew clockwise until unthreaded portion
floats free in tapped hole,

5-8.5,5 PAINTING, If exterior surface of carrying
case requires refinishing, apply type [ organic finish
in accordance with procedures in TP 35-51, followed
by 1 or 2 coats of enamel or lacquer, color as
applicable,

5-8.6 REPAIR OF STANDARD FIBERGLASS CABE.
5-8.6,1 TFABRICATION OF TOOLS AND HANDLES,
Tabricate tools and handles as shown in figure 5-33.
Eight tools are required for small, intermediate, and
medium cases; 12 tools are required for large case,
A minimum of three handles is recommended,

5-9.6.2 REMOVAL OF LINER FROM CASE.

5-9.6.2.1
move bolis

Pry all access covers out of liner. Re-
which sgecure liner to shock mountis,
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MATERIAL: 1018 MILD STEEL

Figure 5-33 shock Mount Removal Teol and Handle

Small, intermediate, and medium cases have 8 shock
mounts; the large case has 12 shock mounts, Pesition -
case on iis back.

5-9.6.2,2 Place one 1- by4~by l2-in, board on ingide
of liner so board rests over shock mountson one side
of liner end. Fasten "C" clamp (8-in. opening by
8-in. depth) over board and outside of case. Tighten
clamp to hold it in place,

5-9.6.2.3 Slowly tighten "C" clamp while inserting
teol (figure 5-34), tapered side up, between heads
of 2 screws and flange of spring holder, siarting

with bottom sheok mount, '

5-9.6.2.4 After all tocls have been inserted on one
side, remove handles from tools, remove "'C' clamp
and hoard, and repeat procedure on opposite side and
end of case. When all tools have been installed and
handles removed, withdraw liner {from case,

5-8,6.3 INSPECTION AND REPLACEMENT OF
SHOCK MOUNTS.

5-4.8.3.1 Remove tools from shock mounis by in-

serting handles in fools, compressing shock mounts,
and withdrawing tocols.
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5-8.6.3.2 fo 5-0.7.1.3

TOOL POSITIONED
FOR INSERTION

TOOL

INSERTED

Py
N

T

1AL

Figure 5-34

Removal of Shock Mount

5-9,6,3.2 Using new shock mount (P/N 131093-00,
131094-06, 131085-00 or 131096-00 as applicable}
as comparison standard, inspect condition of shock
mounts by manually compressing springs; check for
return  spring action., Visually inspect for broken
springs, excessive wear, and looseness of working
partis,

5-9.6.3.3 Remove and replace defective shock mounts,
Check that 15/16-in. {lats al top of shock mounts are
paraliel to case front.

5-0.6.4 INSPECTION AND REPLACEMENT OF
CAM ACTION FASTENER RECEPTACLES IN LINER.

5-0,8,4,1  There are 2 fypes of com action fastener
recepincles, They are identified as P/N 82571100
and /N 852185-00, The latter is the newer and
preforred type and ig interchoangeable with the lormer,
Rocoptacie P/N 832185-00 can be distinguished from
recepiacie P/N B20711-00 by 2 cap which enclosces
the body of the part; receplacieo P/NB25711-008 is opon
at the back,

5-9.5.4.2 If inspection of receptacle P/N 828711-00
reveals that the center detent and spring are missing,
the defective insert may be replaced with a new one,
After removing defective inseri, thread new insert
into receptacle by means of cam action {astener sind
inserted in slot of insert. Install inseri so that its
degree of engagement In receptacle is comparable o
that of inserts in other receptacles in liner. Care
must be iaken fo avoid threading insert into recep-
tacle io the exient that the end plate and spring
are forced oui the back of the recepltacle, Alter
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installation, adjust insert as necessary in accord-
ance with applicable procedures in paragraph 5-9,7.1,

5~9.6.4.3 If a defective receptacle P/N 828711-00 is
not repairable or if a recepiacle P/N 832185-00 is
defective, replace recepiacle. To remove receplacie,
use drill No, 42 {0.0935) and drillout rivets. Reinsiall
stiffener plate beiween recepiacle and lner before
riveling new receptacle in place. Using 3/32-in.
long AN426~AD3 rivets, rivet receptacle in place
{paragraph 3-8}

5-8,8.5 NSPECTION AND REPLACEMENT OF
TAPERED PINS IN LINER, Check pins {P/N 131874~
G0} in corners of liner to see that they are mounied
tight and are not beni. Replace defeciive pins as
required,

5-9.6,6 INSTALLATION OF LINER IN CASE,

5-8.6.5,1 Reinstall iools in shock mounts; remove
handles from i{cols.

5-9.6.8.2 Stand case in upright position with raised
dimples on runners oriented up, and place liner in
gase. The end of the case with the word BOTTOM
stamped on it must bz positioned over the lower
shock mounts.

5-5,8,6,1 Using new liner bolis {(F/N 118187-00),
ithread bolts into shock mounts 4 or 5 turns, The case
may be furned over ou iis top to facilitaie inserting
the top mouniing bolts,

5-9.6.6.4 Using board and ""C"clamp, compress shock
mounts, Insert handles in tools and remove tools,

5-9.8.6,5 Tighten lner mounting belis as follows:
Insert open-end wrench through liner access hole o
£i1 flats on shock mount spring holder; held firmly
to keep springs from itwisting when tighiening bolts.
Tighten mouniing bolts until heads are sealed in
dimple and lner is securely held against shock
mounts,

5-9.6.8.6 Beinstall access covers in place in lners.
5-8.7 HARDWARE ADJUSTMENTS,
5-9.7.1 CAM ACTION FASTENERS,

5-9_7.1.1 To secure fasiener, push in stud and turn
clockwise uniil stud locks into slot in threaded insert

{figure 5-35} Continue o turn clockwise until tight.

5.9.7.1.2 I threaded insert is already in too far, so
that stud cannot completely engage with slot, push in
stud and turn counterclockwise to unscrew threaded
insert; repeal engaging procedure. Stud will eject if
not properly engapged in insert,

5-8.7.1,% If siud still does not engage with slot, in-
sert flai-tipped screwdriver into slot in inser! and




/-—~ STUD

{
HETAINING— THREADED

RING INSER'T e RECEPTACLE

Figure 5-35  Cam Action Fastener

turn counterclockwise approximately 2 turns, This
will hack inseri{ out far enough so stud can enpgage
with slot in insert, =

5-8.7.2 ADJUSTING SHAFTS,

5-8.7.2.1 If it is difffcull to remove unit assembly
from carrying case, proceed as follows,

A

SCHEW—\\

LOCK - ey
WASHER

=

FLAT WASHER

/mLOCKWASH?EIR

HEXAGON NUT

SHAFT

40-54 3-8.7.2 tc 5-98.7.2,2.3

5-2.7.2,1.1 Make certain cam action fasieners
around perimeter of contrel pansel are loose,

5-9.7.2.1.2 Use four adjusting shafis {large slotted
nuts on control panel, figure 3-36) to free unit ag-
sembly. To do this, turn slotied nuis of eanch shaft
counterclockwise approximately 2 turns in seguence.

NOTE

If the adiusting shaft must be removed
completely fo free the unii assembly,
the bushing and pin on the rear of the
shaft has become separaied from the
shaft and must be reinstalled afier the
unit assembly is withdrawn from tihe
carrying case,

5-8.7.2.1.3 Withdraw unit assembly,

5-9.7.2.2 I it iz difficulf to insiall unit assembly in
carrying case, proceed as follows,

5-8.7.2.2.1 Turn four adjusting shalts (Iarge sloited
nuta an comirel panel figure 5-36) 1 or 2 turns
counterclockwise to loosen shafls,

5-9.7,2.2.2 Slide unit assembly inio carrying case
and seat control panel against inner case, Tighten
adjusting shafis.

5-9.7.2.2,3 Secure all cam aciion fasteners around
perimetier of contrel panel,

p—

’z
E CONTROL PANEL
1

L~ THREADED BUSHING

,,_M"M

e SLOTTED NUT

Ny

i P L

BUSHING AND PIN-—/

Figure 5-36  Adjustment of Shafts
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5-0.8 to 5-0.8.3

5-8.8 APPLICATION OF ANTISTATIC COMPOUND.
Antistatic and cleaner compound is appiied ic plasiic
surfaces on ceriain test eguipment for the purpose of
depositing an elecirostatic conducting film.

5-8,8,1 Clean plastic surface with clean, soft cloth
moisiened with water. Wipe surface dry with clean,
dry soft cloth,

5-9,8,2  Using sbsorbeni cotion {medical grade),
apply antistaiic soiution o plastic surface. Do notuse
coarse cloth or chamois.

5-5.8.3 Allow soluiion {o air-dry until haze forms on
suriace,.

5-8.8.4 Using absorbent cotton, gontly polish coaled
surface until haze {zbharelyvisibleonclose inspection,

5-8,8 REPLACEMENT OF CUSHIONING PAD., These

procedures cover the replacement of worn or damaged
cushioning pads in carrying cases,

110 Change 10

40-54

5-0.6.1 Bemove defectlve pad by scraping with
knife or similar sharp iool. Remove any cemaining
residue from area by sanding or with steel wool,
Clean area thoroughly with aceione,

5-6.9.2 Apply thin, even film of adhesive {EC-847) o §
pad and io surface o which pad is to be bonded.

NOTE

Do not cement the pad {o any surface
pther than the interior surface of the
carryving case from which the worn or
damaged pad was removed,

5-9,8,3 Position pad in same location from which
worn or dameged pad was removed, and press pad
firmly in place. Remove any excess adhesive with
acetone, Permii unit to set for 16 to 24 hrs before

e,
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6-1 to 6-2.1,1.3

SECTION &
MISCELLANEOUS MAINTENANCE OPERATIONS

6-1 GENERAL.

This section contains miscelianeous procedures used
for maintenance, repair, and replacement of paris
on various assemblies.

6~1,1 Refer fo Section 2 for maintenance operation
standards and general safety precautions.

6-1,2 Refer to TP 35-51 for procedures on cleaning
of small areas, identification marking, and surface
refinishing when required in conjunction with pro-
cedures in this section.

6-2 REPLACEMENT OF PLUG HUMIDITY
INDICATOR AND COMPONENTS.

6~2.1 PLUG HUMIDITY INDICATORS (P/N 128620~
00, P/N 812473-00, P/N 826363-00, ANDP/N 828462~
00 (Figure 6-1), These procedures detail the removal
and installation of plug humidity indicators, and/or
replacement of card humidity indicators or dial
windows, using the H-690 or H-691 Spanner Wrench,
as specified {figure 6-2),

DIAL

WINDOW

6-2.1.1 GENERAL TORQUE REQUIREMENTS. The
following torque values are applicable for plug hu-
midity indicators P/N 128620-00, P/N 812473-00,
P/N 826363-00, and P/N 828462-00.

6-2.1.1.1  Apply 70-80 Ib-in. torque to retaining
ring of humidity indicators.

6-2.1,1.2 Apply 13-15 1b-ft torque to the plain hex
nut {or indicator housing when nut is not accessible)
of humidity indicator P/N B12473-0¢, in case or
container,

6-2,1.1.3 Apply 30-35 Ib {t torque to the plain hex
nut (or indicator housing when nut is not aceessible)}
of indicators P/N 128620-00, P/N B826363-00, or
P/N 828462-00, in case or container,

CAUTION

When humidity indicators are to be
torqued by driving the indicator housing
rather than the plain hex nut, carefully
tighten the hex nut prior to applying

GASKET

a
¥ <

CARD
PLAIN RETAINING INDICATOR HUMIDITY
HEX NUT RING PLATE INDICATOR

9 INDICATOR HOUSING USED
ON P/N 812473-00

INDICATOR HOUSING USED
ON P/N 128820-00, 826363-00
OR 828462-00

Figure 6-1

GASKET
GROOVES

Plug Humidity Indicators P/N 128620-00, P/N 812473-00,

P/N 828363-00, and P/N 828462-00
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6-2,1.2 1o 6§-2.2.5

Figure 6-2  H.590/H-591 Spanner Wrench
final setting torgue I{rom ihe ouiside.
This will minimize roiation of the indica-
tor housing and poessible damage to the
gasket. This CAUTION is also applicable
when removing indicators.

§-2.1.2 REMOVAL AND REPLACEMENT OF INDI-
CATOR AND INDICATOR COMPONIENTS.

NOTE

For purposes of these procedures, the
various plug humidity indicators are con-
sidered as allernates ip sach other, as
indicated.

§=-2.1.2.1 CHANGE OF CARD HUMIDITY INDICA-
TOR, Grip HS880 on flats of plain hes nul, Place
HE80  face on indicalor housing and engage siols
in housing, Using HE91, engoge slots in refaining
ring. Remove retasining ring and eard humidity indi-
cator. To install a new card humidity indicator,
place card in recess and install retaining ring.
Torgue retaining ring in accordance with values
specified in paragraph 6-2.1.1.1,

6-2,1.2.2 CHANGE OF PLUG HUMIDITY INDICA-
TOR (A1l Types) IN STANDARD METAL CASE, From
end of case in which plug bhumidily indicator is
mounted, remove the 2 self-tapping screws {rom
strip securing screen, and remove the strip. Bend
screen to elear it for further operations, Grip plain
hex nut of indicator lon inside of ouler case} with a
wrench. Engage slots in indicator housing {on oulside
of outer case) with HE00, Grip HED0 with o wronch,
and turn wremneh io remove indicator. To raploce
indicator, engage slots in indicator housing with
HE8G, and screw housing in plsce, Torque indicsior
housing in accordance with values specilied in para-
graph 6-2,1.1.2 or 6-2.1.1.3, as asppleable, Install
strip and self-iapping screws, securing screen in
place. Tighten screws securely.

§-2.1.3 CHANGE OQF PLUG HUMIDITY INDICATOR
IN STANDARD FIBERGLASS CASE. Perform opera-
tion in accordance with procedures in paragraph
5-2,.1,2,2, with the exception that procedures con-
cerning removal and installation of the sirip are
not applicable,
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$5-2,1.4 CHANGE OF CARD HUMIDITY INDICATOR
IN DRUM-TYPE CONTAINEER ANDI SPECIAL FIBER-
GLASS CASE WITHOUT REMOVING INDICATOR
HOUSING, Engage slois in vetaining ring with HE81,
Drive HB81 with a wrench io remove relaining
ring., Remove card humidity indicator, place card
in recess, and install retaining ring, using HEB1,
Torgue relaining ring inaccordance with values speci-
fied in paragraph 8-2,1.1.1,

6-2.1,5 CHANGE OF PLUG HUMIDITY INDICATOR
IN DRUM-TYPE CONTAINER AND CONTAINERD
WITH BIMILAR INDICATOR INSTALLATION, Use
a wrench fo engage plain hex nut on inside of container,
Rernove hex nub and remove indicator, I body of
indicator turns, use HGH0 o prevent roiation, To
replace indicator, posiilon indicator in container and
ingiall hex nut, Torgque in accordonce with paragraph
8-2.1,1,2 or 6-2,1,1,3, as applicable,

5-2.1.86 CHANGE OF PLUG BUMIDITY INDICATOR
IN SPECIAL FIBERGLASS CASE AND CONTAINER.
AND FOR OTHER SIMILAR INDICATOR INSTALLA-
TION, Az applicable, perforia operation in accord-
ance with procedures in paragraph 6-2,1.5,

§-2.2 PLUG HUMIDITY INDICATOR {P/N 528586-
00y, Plug humidity indicator P/N 828596-00 may
be installed in any 5/8-in, diameter hole in a metal-
lie container. This plug bumidity indicaior is used
in special applications also, ns sizied In paragraph
§-2.2.3.

£-2,2.1 From ouiside of container, remove hexagon
hiead containing indicator card, Remove flai rubber
washer I[rom hexagon head, or if rubber washer is
stuck to container, remove it from container.

§-2,2.2 If a replacement plug humidity indicator or
parts of a replacement plug humidity indicator are
to be installed, disassemble the plug humidity in-
dicator into iis three componeni paris.

5-2.2.3 TRemove hexagon~head internally-threaded
bushing from inside coniainer, unless plug humidity
indivaior is being used on an H5B6 container, U
the hexagon-head internaliy-threaded bushing is to
e removed from and/or installed on an HB88, per-
form procedurss in paragraphs 6-2,2.4 and 6-2,2.5,
as applicable, If the bushing is nol being removed
or insialisd on an H5B8, omit procedures in para-
graphs 6-2.2,4 and 6-2,2,5,

§-2.2.4 From inside base of 11886, cut lockwire
holding hexagon-head internally-threaded bushing and
remove lockwire and bushing,

5-2,2,5 From inside base of the H5BE, place
hexagon-head internally-threaded bushing in position



Figure 6-3 safety Wiring for Plug Humidity
indicator P/N B28596-08 When
Used in H-586

on hole in container base, making sure hexagon
head seats between the two flats, To prevent bushing
from falling out, safety-wire as shown in figure 6-3
and as specified in paragraph 3-4,

6-2.2.6 Make sure flat rubber washer is installed
nexi to head containing indicator. From cutside con-
tainer, install the hexagon head containing indicator
and flat rubber washer, alipning it with the hexagon-
head internally-threaded bushing, which is positioned
on interior of container. Tighten plug humidity in-
dicator securely, but do not overtighten.

6-3 TIRE AND TUBE MAINTENANCE.

These instructions are for general maintenance of
rubber tires and tubes for shipping and storage
containers, or other assembly equipment.

6-3.1 SOLID RUBBER OR SEMIPNEUMATIC TYPE.
These tires are not for high-velocily use, and walk-
ing speed should not be exceeded. Continued runs
at greater speeds will overheat and damage the tires.

6-3.1,1 When tires are subjecied to ~20%F temper-
atures they become hard, and normal deflections
are absent. Normal use of the tires under these
conditions will not damage them.

6-3,1.2 If equipment is left "standing" on tires, the
tires will develop a slight flat side. This condition
is temporary and will disappear when tires are
warm and in use. Normal use of the tires under
these conditions will not damage them.

6-3.1.3 When equipment is not in use for long
periods of time, it should be set on blocks so that
weight is off the tires, When equipment is located
where tempersiures are at or below -10°F the
equipment should be sel on blocks when not in use.

6-3.2 PNEUMATIC TIRES. These are standard
high~pressure pneumatic rubber tires and are sub-
ject to the same care as other commercial tires
of this type,

40-54 6-2.2.6 1o 6-4.2.1

6-3.2,1 Tires of either size, 6:00x% or 4:00x8, shall
be inflated to a pressure of 6015 psi.

6~3.2,2 Damaged tires containing breaks through
the cord, or tread worn to the first layer of cord,
are replaced from spares. To replace a tire, deflate
the tube and change the tire as in commercial
practice.

6-3,2 TUBES. These are standard rubber tubes and
are subject io the same care as commercial tubes
of this type.

6-3.3.1 Damaged tubes are repaired with a hot
vuleanized patch, Do not use a cold patch., Tubes
damaged beyond repair are replaced from spares,

5-3.3.2 Subsequent 1o repair of tube, fill fube with
air sufficient to detect leakage and check repaired
damage by immersion in water, Air bubbles indicate
pateh is not secure, and tube must be repatched
and checked.

6-4 REPLACEMENT OF LUBRICATION FITTINGS.

These procedures are feor the purpose of replacing
damaged pressed-in or threaded lubrication fittings.
Use replacement fitting having same body contours
as original fitling.

CAUTION

When necessary, remove any hardware
which might be affected by the drilling
and/or tapping operation, Clean out chips
or other foreign matter subsequent to
drilling or tapping. Replace hardware,

6-4.1 1/8~IN. FITTING (P/N 801613-00).

6-4.1.1 Remove damaged fitting, using wrench
{on flats only), an "easzy out" tvol, or other square
rod. :

6-4,1,2 If the hole thread is damaged, drill out
hole using an 11/32-in. tap drill to a depth of 15/32-
in, minimum. .

6~4.1,3 Using a 1/8-27 plug end siraight pipe lap,
tap threads to a depth of 5/16-in, minimum.
6-4.1.4 Install replacement fitting and tighten fitting

securely,

6-4,2 1/8~IN, FITTING (P/N 801340-00, 811084-00,
or 812130-00).

§-4,2,1 Using a 21/64-in. drill, drill out damaged
fitting to a depth of 5/16-in, minimum.
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6-4.2.2 to 6-5,3.5

$-4.2.2 Using a 1/8 WPT taper tap, tap threads
to a depih of §/16-in. minimum,

6-4,2.3 Install replacement fitting and tighten fitling
securely,

§-4.3 1/4-IN. FITTING {P/N B53661-0C or 851408~
go),

6-4.3.1 Remove damaged {itting, using a wrench
{on flats only), an "easyout' iool, or other square rod.

5-4,3.2 If the hole thread is damaged, the all-
purpose Alemite Basy Out (No, 315790) is designed
to extract damaged fitting, rethread 1/4-28 hole,
and to install straight or angle type fittings. Use
this tool or equivalent,

§-4.3.3 Install replacement fitling and tighten fitling
securely,

§-4.4 1/4-IN, FITTING {P/N B05708-00 or 812188~
040},

6-4.4,1 PRESSED~IN FITTING.

6-4.4.1.1 Using & No. 3 {0.213) drill, drill out the
damaged fitiing 1o a depth of 1/4 {+1/8, ~0}in.

f~4,4,1.2 Using » 1/4-28N¥-2 tap, tap threads io
a depth of 1/4 {+1/8, -0) in.

6-4.4,1.3 Install replacement fitting and tighien fit-
ting securely,

6-4.4.2 THREADED FITTING.

§~4.4.2.1 Using a No. 733 Morse size No, 1 screw
extractor, an “easy out” tool, or other squore rod,
remgve the damaged [itting.

5-4.4,2.2 Install replacement fitting and tighten
fitting securely.

6-4.5 3/18- OR 1/4-IN. STRAIGHT DRIVE ¥FIT-
TINGS (P/N 807158-00 or 807155-00),

6-4.5.1 Drill ouf damaged fitting, using appropriate
size tap drill,

6-4,5,2 Replacement {itting may be used in old or
slightly oversize holes, Install replacement fitting
using 2 siraight drive tool {Alemite No, 5253} or
egquivalent.

6~4.5.3 If desired, the straighi drive fiiting may

be replaced with a threaded fitting, Tap threads as
required,
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6-5 PRESSURIZATION, CASE DRYING,
PRESSURE TEST, AND LEAK CHECK.

This paragraph provides information on the equip-
ment and systems generally used in pressurization,
case drying, and pressure iest, Specific procedures
on hook-up, use of the equipmeni, and cholce of the
systemm to be used shall be as specified in the ap-
propriate referencing document, Additionally, this
paragraph gives procedures for preparation of pres-
surizing gas {special dry air) cylinders for return
shipment,

6-5,1 PRESSURIZING GAS, The pressurizing gas
used in the purging and pressurizing of vessels is
either compressed air or nitrogen; only the gas speci-
{fied in the applicable referencing document is to be
used, Refer to table I for part number and unit of
igsue of the applicable pressurizing gas, If compressed
air is specified, do not use the final 500 psig of alr
in each container {for purging or pressurizing,

§-5.2 SYSTEM HOOK-UP. The equipment and sys-
tems generally used in pressurizing, case drying,
pressure testing, and leak checking of vessels are
shown in figure 6-4, Alternale equipment and systems,
which are at least the functional equivalent ol those
shown, may be used il all the requirements of the
appropriate referencing document are fulfilled,

£-5.3 REGULATION OF PRESSURIZATION AND
PURGING SYSTEMS,

§-5,3,1 After sysiem has been assembled and con-
necied, open cylinder wvalve; regulator gage near
eyiinder indicates cylinder pressure,

£-5.3,2  Open regulator wvalve uniil Ind regulator
gage indicates specified purging or pressurizing
pressure, I system  contains no globe valves, gas
flows through system at this point,

6-5,3.3 I system conlains one or more globe valves,
open globe valves as required io permit gas io flow
through system, Indication of 2nd regulaior gage
decreases 2 or 3 psig and gradually increases back
to initial regulator setling as vessel pressure in-
creases,

6-5,3,4 To check vessel pressure at any point during
pressurization, slowly close regulator valve and note
point at which gage indication remains siable re-
gardless of further closing of valve, To continue
pressurizing, close 1 globe valve (il applicable),
reset regulator valve io specified pressure indication
on gage, and recpen globe valve,

§-5,8.8 To make accuraie cheek of vessel pressurs,
cloge 1 pglobe valve {or regulator valve if no globa



valves are used), disconnect system from vessel being
pressurized, and check vesgel pressure by means of
T283 or other pressure gage. Add or bleed off gas
as required to achieve specified pressure,

6«54 PREPARATION OF PRESSURIZING GAS

{Special Dry Air Only) CYLINDERS FOR RETURN
SHIPMENT, -

NOTE

Do not use ihe [inal 500 psig of airin
cylinder; cylinder is {o be considered

6-5,4 to 6-5,4,2

empty and returnable when pressuredrops
to this point,

6-5.,4.1 Check cylinder to see i P/N 281438-00 is
stencilled with 1.00£0,10 in, high white charactersj
located approximately 2222 in. from top of cylinder,
If not present, stencil using any sultable white enamel,
stencilling ink, or lacguer, [

§-5.4.2 Check cylinder to see if P/N 178151-00
iz stenciiled anywhere on c¢ylinder, If present,
obliterate PN 178151~00 using any suitable black
enamael,
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6-6 to 6-8.4 40-54

6-6 REPAIR AND LUBRICATION OF CASTER
ASSEMBLIES.

The procedures in this paragraph are to be chserved
as applicable to the specific caster assembly, and io
the exient that caster inspection, as specified in the
referencing document, indicates defective operalion.

§-6,1 If lubricant fifting is damaged and is to be
raeplaced by press-in type [itling, remove damuged
portion of fitling and drive in replacemesnt fitiing by
means of hammer and fool which seats against
shoulder raiher than head of {itiing,

118 Chonge 18

6-8,2 1f casler assembly contains lubricant fittings
{e.g,, HI3IZB and H738A), lubricule casier through
fittinga in wheel hub and in swivel portion of caster
frame, using grease gun and aircrafi and insirument
grease {gear and actuaior gscrew), Recheck wheel and
awivel action, If lubricalion does nol correci problem,
continue with following paragraph,

§-8,3 HRemove locknul which secures axie snd wheel
to casier frame and remove whee! and any spacers
or seals, as applicable,

6-8,4 Hemove bearings {(hall, roller, or sleeve iype,
as applicable) from wheel; check bearings and wheel




ball race or roller path for corrcsion, dirt, sand,
and other defects,

6-6.% 1If evidence of corrosion, dirt, and other con-
taminants iz found, clean paris in accordance with
procedures in TP 35-51 for cleaning of small areas
or for cleaning of corrosion from unpainted surfaces,
If defects cannct be adequately corrected by cleaning,
replace items from gpares,

6-6.6 FPack bearings and ball races or roller paths
with gear and actustor screw grease, Reinstall
bearings in wheel; pack additionzl grease in wheel
well ag required,

§-6.7 I no additionazl disassembly of swivel portion
of casgter [rame is necegsary, position wheel in
caster frame and instzll seals (if applicable), axle,
spacers, and locknut; fighten locknul securely, then
back off nut as necessary to permit free rotation of
wheel,

6-6.8 If swivel portion of caster is to be disassem-
bled, remove dust cap from caster frame and re-
move locknut from bolt which secures bearings in
frame housing, Remove boli and separate caster
parts,

6-6.8 Check bearings and roller paths or ball races
of caster frame for corrosion, dirt, sand, and other
defects, If evidence of contamination is found, clean
partas in accordance with procedures in TP 35-51 for
cleaning of small areas or for cleaning of corrosion
from unpainted surfaces. If defects cannot be ade-
quately corrected by cleaning, replace items from
gpares,

§-8.10 Pack bearings and bail races or roller paths
with gear and actuator screw gresse; reassemble

40-54

6-6,5 to 6-7.2.3

bearings, mounting bracket, and caster frame; pack
additional grease in bearing well areas as necegsary,
Install bolt and lockmut; tighten locknut securely,
then back nut off as necessary o permit unit to
swivel freely, Install dust cap over locknut,

Pegition wheel in caster frame and install
{if applicable), axle, spacers, and locknui;

6-6.11
seals

tighien lockmut securely, then back off nut a5 neces-

sary to permil wheel to rotate freely,

6-7 LUBRICATION OF BERYLLIUM SURFACES.

WARNING

Do not heat the fellowing lubricant solution
during or alter preparation. Heat could
cause it io explode,

6-7.1 LUBRICANT PREPARATION, Mix 1 pintofiri-|
chloroethane {(lechnical) with 2321 grams of cetyl :

alcobol NF,

6-7.2 LUBRICANT APPLICATION,
B-7.2,1
{technical),

6-7,2,2
min before applying lubricant,

6~-7.2.3 Apply an even, minimum coating of the lubri-
cating solution by brush to the parts or areas to be :

labricated,
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Clean parts or areas o be lubricaied with a §
ciean lint-free cloth moistened with trichloroethane g

Allow cleaned surface to dry for at least 15§
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| REFERENCE NOMENCLATURE SPECIFICATION OR STANDARD

FED &TK NGO, FEDERAL ITEM NAME REMARKS
[| Adhesive (Fairprene No, 5128} {pt kit} MIL-A-55%40,Class 3,neutral
: 8040-515%-2244 ADHESIVE 1 pint ean base with catalyst,
kit,
| Adnesive (Loxits,6000) MMM-A- 1303

See - Adhesive (EC-194}

| Adhesive (Reclaimed rubber) MIL-A-50%2B,Type I
| 8040-262-9025 ADHESIVE 4 0z
8040-262-9026 %P7
BRA0-262-3028 1 PT
BO40~262-9031 1ar
BO40~281-1972 L GL
| Adhesive (Resin base) MMM-A-181b,Type I,Grade A
' B8040-B15-6258 ADHESIVE 1 quart can base with hardener,
two part adhesive
| Adhesive {Rubber) MMJi-A-250b, Type 1T
BO4A0-0%3-1271 ADHESIVE 1ar
8040-2464-3845 5 GL
8040-270-815%9 35 GL
Adhasive {Rubber base contact cement) MMM A= 1302
See ~ Adhesive {(FC-194}
b Adhesive (Rubber,Buna-N type) MIL-A-50925,Type 111
= See - Adhesive [EC-847)
| Adhesive {Rubber,natural) Z2~C~-191a,Type II
See ~ Adhesive [Cold patch)
Adhesive [(Synthetic type) MIL-A-25457B
8040-721-9091 ADHESIVE 1 PT base with separate catalyst
BO40-819-4015 1 QT base with separate catalyst
8040-680-0881 1 GL base with separate catalyst
i Alcohol,Denatured 0-E-760b,Crade 111
&B10-201-0306 ALCOHOL , GENATURED I PT
H810-543-7415 1 GL
4810-201~0907 5 GL
6810-201-0904 54 GL in %3 GL drum
£810-823-8011 Bulk
Antiseize Compound MIL-T-55448
BO20-243-3285 ANTISEIZE COMPOUND 8 0Z
BO30-087-8630 118
Antiseize Compound {Aluminim or aluminum MIL-T-22361
alloy threads)
B8030-292-1102 ANTISHIZE COMPOUND 8 0z
Cioth,Abrasive {Crocus) P-C-458¢,C1lass 1
5350-221-0872 CLOTH,ABRASIVE 9 in. by 11 in. SH

122 Change 15




o 40-54

REFERENCE NOMENCLATURE
FED 5TK NO. FEDERAL ITEM NAME

Ceating Kit,Rain Erosion Resisting

COATING KIT,RAIN EROSION
RESISTING

8030-506~4030
BO30-527-2510
8030-586-8330

8030-800-5931

Compound, Smoothing,Aerodynamic (EC-1184)

as10-058-1036 FILLER,DENT ,METAL
SURFACE
BRLIO~508-4718
Cord,Nylon (5350 1b)
4020-782-5415% CORD,NYLCN

Corrosion Preventive,Solvent~Cutback
8030-062-6950 CORRCSION PREVENTIVE
COMPCUND
8030-231-2345
BOAD-244-1269
B030-244~1300

Filler,Plastic (Natural)

BO10-262-9171 FILLER,WOOD ,PLASTIC
B010-262-9172

Gas,Pressurizing {Nitrogen)
S830~782-2641 NITROGEN, TECENICAL

6830-292-0131

6830-840-6578

Graphite,Dry
9620~276~7901 GRAPHITE,DRY

Grease,Aircraft and Instrument

Grease,Aircraft and Instrument (Gesr and

actuator screw)
9150-985-7243 GREASE,AIRCRAFT AND

INSTRUMENT

9150-985-7245

9150-985~7246

9150~985~7248

Grease,Rudbber-Metal Joints
9150-273-8633 GREASE ,ALRCRAFT

9150~269-8255

SPECIFICATION OR STANDARD
REMARKS

MIL-C~7439B,C1ass 1,Brushable
or Spray

PT coating,2 0z primer, ;
OZ accelerator,] QT thlnner/KT .
PT coating,l PT primer, ]
0Z accelerator,] QT th1nner/KT :
GT coating,4 OZ primer, :
OZ accelerator,? QT thlnner/KT :
GL coating,l PT primer,
QZ zccelerator/KT

[S o0 S B \S T e B M

MIL-F-52252
I PT

1 ar

MIL-C~7515D,Type 11,0D
700 YD spool

MIL-C-16173D,Grade 1
1 QT

1 GL
5 GL
55 GL

TT-F-00340a
4 0z
1 1B

BB-N-411b,Type I,Class 1,Grade 2
184 cubic foot CY,cylinder i
part of item of sugply oo U
200 cubic foot CY,cylinder is-
part of item of supply S
340 cubic foot CY,cvlinder 15 . f
part of item of suprly : :

p
w .

MIL-G-6711
1 LB

MIL-G-23827A

10z

8 0z
1 1B
35 18

MIL-G~43438
B 0z
1 LB
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REFERENCE NOMENCLATURE SPECIFICATION OR STANDARD
FED BTK NO. FEDERAL ITEM NAME REMARKS
Hydraulic Fluid (Petroleum Basa) MIL-H~B&08R
2150~-180-6181 HYDRAULIC FLUID, 8 G2z
PETROLEUM BASE
9150-848-5320 16 OZ spray can
9150-252-6383 1 ar
9150-223-4134 1 GL
9150~265-9408 5% GL
Insulating Compound,Electrical (DC-4) MIL-5~8660B
6850~-880=-7616 SILICONE COMPOIND B8 0z
H850-295-7685 10 LB
Insulating Compound,Electrical {Glyptal) MIL-E-22118
B010-9)17~2368 ENAMEL 1 ar
Lubricant,Dry Film {Lubri-Bond,Type A) MIL-L-233988,Type 1I .
(with built~in spray)
$150-754-0064 LUBRICANT ,SCLID FILM 12 OZ spray can
Lubricating Oil,General Purpose MIL=-L~31%04
Lubricating 0il,General Purpose {Ensis,
No. 103}
9150-231-23581 LUBRICATING OIL, 1QT
GENERAL PURPOSE
91R0-231-23%6 5 GL
l50-~292-9652 25 GL
Lubricating 0i1,0enersl Purpose MIL-1-78704
F150-542- 14730 LUBRICATING OIL, 4 02
GENERAL FURPOSE
9150~263-3490 1ar
GI80-273~2397 1 GL
91%0-281-5438 55 4L
Lubricating Oil,Instrument MIL-L-6085%A
3150-664-6518 LUBRICATING OIL, 1% 02
INSTRUMENT
2150-257-3449 4 0Z spout can
91%0-223-4129 1qr
Naptha,Aliphatic (Tyge II) TT~N~9%h, Type 11
6817-238-8119 HAFTHA ,ALIPHATIC 1 GL
£810~265~0664 5 GL
&B1T-238-8117 5% GL
Paper,Abrasive F-P-10%b,Class 2,medium grit
5350-598-610% PAPER , ABRAZIVE % in, by 11 in. sheet
Paper,Abrasive {Wet) P-P=101r,180 grit
B50-721-8117 PAPER ,ABRASIVE 9 in. by 1! in. sheet
Paper,Abrasive P-P-105b,Class l,qrit 3/0
5350-235-01136 PAPER, ABRASIVE 9 in. by 1! in. sheet
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REFERENCE NOMENCLATURE
FED STK NO. FEDERAL ITEM NAME

Paper,Abrasive

5350-~224-7201 PAPER, ABRASIVE

Penetrant Kit,Inspection
6850-826~0981 INSPECTION PENETRANT

KiT

Putty (Zinc chromate)

8030~664-4068 PUTTY
Remover,Paint
8010-160-5799 REMOVER ,FAINT

B010-597-8234
BO10~165~4447

Aubber Sheet,Celluar

RUBBER SHEET,
CELLULAR

9320-641-7084

Rubber Sheet,Cellular

RUBBER SHEET,
CELLULAR

9320-618-3180

Rubber Sheet,Solid (0.06 in. thick]

G320-261-5806 RUBBER SHEET,SOLID

Segaler,Surface

Sealing Compound (Buna-N-type)
BO30-664-4019 SEALING COMPOUND
BO30-664~495%4
8030-857-3604

Sealing Compound (Red Loctite)
8030-081-2339 SEALING COMPOUND
8030-081-2338
8030-B844-3821
8030-063-4728

Sealing Compound {Loctite)
8030-081-2335 SEALING COMPCUND
8030-081~9022

Sealina Compound {Loctite]
8030-081-2333 SEALING COMPOUND
B03N~823-7917
8030-900-4415
a030-964-7537
A030-824-1384

SPECIFICATION OR STANDARD
REMARKS

P-P-101d,400 grit {48 or 80 1b)
g in, by 1l in. sheet, 48

pound backing

MIL-I-2513%C,Group I
KT consist of the following
items in pressurized cans:
one 12 OZ can penetrant,
four 12 0Z cans penetrant
remover,and four 12 0Z
cans develeoper

MIL-P-8116B
12 1B
TT-R-2%1h,Type IIT,Class A
1 Qf
1 GL
5 GL

MIL-R~6130B,Type II,Grade B,

medium,% in. by 36 in. by 36 in.
spec Grade A [oil resistant)
SH

MIL-R-6130B,Type II,Grade B,

medium,’% in. by 36 in. by 36 in.
spec Grade A (oil resistant)
SH

MIL-R-68%5B,Class 2,Grade 80,
i/16 in, by 36 in. by 36 in.
SH

MIL-5-43B3B

MIL~-5-22472D,Grade A
10 CC plastic bottle
50 CC plastic bottle
50 CC can
1 PT can

MIL-5~22473D,Grade B
10 CC plastic bottle
50 CC bottle

MIL~5-22473D,Grade C
10 CC plastic bottle
50 CC plastic bottle
g-~1/1 07 tube
250 CC plastic bottle
1 PT can

Change 15
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DEFPARTMENTS OF THE ABMY, NAVY, AND AIR FORCE
Washington, D, C., 21 Apr{l 1871

BY ORDER OF THE SECRETARIES OF THER ARMY, NAVY, AND AIR FORCE:

QFFICIAL:

KENNETH G, WICKHAM W, C, WESTMORELAND
Major General, 1.8, Army General, United States Army
The Adjutant General Chief of Staff

OFFICIAL:

ROBERT BAYS JACKSON D, ARNOLD
Lieutenant Commander, U, 5, Navy Admiral, U,S, Navy

WNaval Liaison Officer, JAWPS Chief of Naval Material
OFFICIAL:

JACK G, MERRELL JOHN D, RYAN, General, USAF
General, USAF Chief of Staff

Commander United States Air Force

Alr Force Logistics Command

This publication is issued for the use of Defense Atomic Support Agency personnel,

FOR THE DIRECTOR:

OFFICIAL:

DAVID H., RUMBOUGH JACK 1., WOHLER
LTC UsA Captain, 1], 3, Navy
Chief, Admin Sve Div Chief of Siaff

Defense Atomic Support Agency

personnel,

H, C. DONNELLY
Manager, Albuquerque Operations
U. 5. Atomic Energy Commission
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