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GENERAL Kp
; aragraph
Purpose e A LS PR - 1

Definitions ssszs. B
1. Purpnse.—a. The purpose of this manual is t de aircraft

maintenance gersofmel with general information the principal
e used in aircraft construcfion and repair. The
ciyis nef t.c be construed as supplemef®ipg or replacing

materials an

subject mat

informati aned in speclﬁca,tmns or t rps Standards
Book. Requ ts for various aircraft pa nd specific items
of ha conform to existing spemwls when used in the
main d repair of aircraft.

ials used in aireraft constructi refully selected for
ties. Constant research erimentation have re-
successful production apfl application of lightweight
ich have strength and other quligies necessary to withstand

e rigonpus treatment to which m military aircraft are sub-

0 1kew1se, new and improve tallic materials have been
pmduce for use in aircraft. Despi e high degree of development
of both material and design, failgres oftur under certain conditions.
Therefore, a knowledge of the application and treatment of
materials is of value in the igs and maintenance of aircraft to
insure efficient and safe opgrs
2. Definitions.—An undgrs
sary in the study of materis
a. Terms relating to physiotl characteristics—(1) Hardness.— .
Hardness refers to the ability of a material to resist abrasion, penetra-
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tion, indentation, or cutting action. The wearing qualities of a mate-
rial are dependent upon its hardness. Hardness and strength are
properties which are closely related. Parts such as bearings and
stressed shafts must possess hardness to resist wear and strength to
sustain loads. Methods of testing materials for hardness are explained

in TM 1423,
- (2) Brittleness.—DBrittleness is the property of a material whi
permits little bending or deformation without fracture. Brittl

and hardness are closely associated. . &
(8) Malleability —A metal which can be hammered, rolle
pressed into various shapes without fracturing or other detriffhient
effects is said to be malleable. This condition is necessary i %
metal which is worked into curved shapes such as cowling
wing tips, ete. Malleability and brittleness are opposite

1stics. L/
(4) Ductility.—Ductility is the property of a materi:m per-

mits it to be permanently drawn, bent, or twisted into wus shapes
without fracture. Wire used in control cables and electrical con-
ductors is drawn from ductile material. Ductilitymis similar to
malleability. m
(5) Elastici
rial to returnfi
change of sh:
springs.
(6) T
stand tearing

es a mate-
riginal shape when the fo ich causes the
hoved. This property is edpiggially desirable in

thness will with-
erwise deformed
g. Toughness is a desirab perty in aircraft
the opposite of brittlenes

tivity.—Heat conducti 8 the property of a

igh determines the rate of r of heat within the
tals vary in their abilityaig conduct heat. Aluminum

relatively high rate of he% ctivity, and therefore is

linder heads of air-cooled ngs to dissipate the heat of

Li .
(8) Tensile strength.—The ten gth of a material is its re-
sistance to a force which tends ] it apart. Tensile strength is
measured in pounds per squa ch dnd is calculated by dividing

the load (in pounds) require e material apart by its cross-
sectional area (in square i

(9) Compressive strengt compressive strength of a ma-
terial is its resistance to a c force. Compressive strength of a
material is measured in pounds per square inch. Landing gear shock
absorbers are subjected to compressive forces,

3
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(10) Shearing strength.—The resistance offered by a material to a
force tending to cause one layer of the material to slide over an ad-
jacent layer is known as its shearing strength. Two riveted plates
in tension subject the rivets to a shearing force. Usually the shear-
ing strength of a ‘material is either equal to or less than its tensile

or compressive strength,
(11) Bending strength—Bending may be described as the deﬂm

tion or curving of a member due to forces acting upon it. The
ing strength of material is the resistance it offers to deflectin
(12) Torsional strength.—Torsion is a twisting force such as
occur in a member fixed at one end and twisted at the oth e
torsional strength of material is its resistance to torsion. Q
(13) Fatigue resistance—(a) Fatigue occurs in matén (v
are subjected to frequent reversals of loading or repeate
loads, if the fatigue limit is reached or exceeded. Repe:

tion or hendmg will ultimately cause a minute crack‘wcur at

the weakest point of a material. As vibration or ben continues
the crack progresses until complete failure of the part re . This
is known as fatigue failure and resistance to this condition is known
as fatigue resistance

the material to be inspected§
filings or black oxide of iro

tibnship between the strength
inch expressed as a ratio is
his ratio forms the basis of
materials for use in aircraft

known as the strength-weight r
comparing the desirability of
construction. Neither streg
means of true compariso
(15) Work-hardening —1%
ing or forming is termed woRgk
by cold working and heat tredfing. Bending or hammering copper.
tubing produces undesirable work-hardening characteristics. Vibra-
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tion also produces undesirable work-hardening effects. These effects
may be removed by annealing to lessen the possibility of fracturing.
b. T'erms relating to heat treatment.—Heat treatment is a process
which involves the heating and cooling of a metal (in its solid state)
to obtain certain desirable properties. By heat treatment, a hard
metal may be made soft, a ductile metal made elastic, or a soft me
made tough and strong. Heat treatment includes the processes
hardening, annealing, tempering, normalizing, and case-harde
(Details of these processes are given in TM 1-423.) \
(1) Hardening.—The process of hardening consists of heating
metal slightly above a predetermined temperature called the ¢ |
point of the metal, and rapidly cooling by quenching in one of 1 %
media depending on the properties desired and the chemica 08i-
tion of the metal. ﬁ
S

(2) Annealing.—Annealing is done to induce softn uce
stresses, alter ductility, or refine the grain structure of % It is
accomplished by heating a metal above its critical tem ure and
allowing it to cool slowly.

(8) Tempering—Tempering may be considered a of anneal-
ing done to remove internal strains in metal whic p during
the hardening ss. It is accomplished by heati e metal to
a point below al temperature, and cooli e of various
media. |

ormalizing relieves intepmg ains in steel
ing machining, welding, or @ g processes. It
g a metal to a point abowe cal temperature
air.

ing.—~Case-hardening is I%ined process of car-

ing an iron-base alloy to a ted temperature in
rbonaceous material) an treatment, to produce

sisting surface and a sn@ core. Such parts as
pins, roller bearings, ete., a hardened. :

SECTION
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b. Iron obtained directly from the smelting process contains an excess
of carbon and various impurities which render it undesirable for com-
mercial use. After refining, only small amounts of carbon and impuri-
ties remain in the iron. This process greatly improves the physical
properties of the metal, making it adaptable for industrial use.

e. The presence of limited quantities of carbon greatly affects t
useful properties of iron. If carbon in percentages ranging up m
approximately 1.00 percent is added to iron, the product will be y
_ superior to iron in toughness, strength, hardness, ete., and is ¢
as carbon steel. Numerous types of carbon steels, ranging from
very hard, can be produced by heat treating the various metals Jumging

carbon contents within this range. Manganese, silicon, sul ;
phosphorus are also present in steel in small percentages.

d. Carbon steel forms the base of the alloy steels which a ced
by combining carbon steel with sufficient quantities (g ce ther
elements known to improve the properties of steel. Si manga-
nese, nickel, vanadium, tungsten, molybdenum, and chr@re the
common elements used and are known as alloying elem®ug. Each

element imparts special properties to the alloy in which it is used.
These elements alter the rate and temperature at whi rnal struc-
tural changes take place during the heat treatment, ltihg in a finer
quality of allg@™ Bggept in rare instances, the supesi of steel alloys
over carbon demonstrated only after proper Heat treatment.
The composifign ofdfhe principal steels used in ft. construction

4. Form hapes of steel.—Steel manufactured in

nwrmmgs, forgings, and
castings. % .

a. is made in a number of si%hickneaaes. Specifi-
cati igiate thicknesses in thousandths o inch. A comparison
of she and wire gages is given inftab 2

Bars ahd rods are supplied in a v of cross-sectional shapes,
5 und, square, rectangular, nal, and octagonal.
ing can be obtained in muw, rectangular, and stream-
lined cP@ss-sectional shapes. The si ubing is generally specified
by outside diameter and wall thickne
d. Extrusions are produced by

dies having the desired crossgse
e. Formings are manufagtu

forms ars, rods, tubing, extrusiot

metal, under pressure, through
1 shape.

om sheet metal. The sheet metal
is usually formed cold in suSlmgnachines as presses, bending brakes,
draw benches, and rolls. S @ igles, U-channels, and large curved
sections are produced in this ¥#nhner,

6
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4-5 AIRCRAFT HARDWARE AND MATERIALS

f. Forgings are shaped or formed by pressing or hammering heated
metal in dies. The forging process compresses the metal and increases
the hardness. :

g. Castings are produced by pouring molten metal into molds. The
casting is finished by machining.

5. Methods of identifying steel stock.—a. A numerical ind
system devised by the Society of Automotive Engineers (SAE) idenfi-
fies the composition of SAE steels. Each SAE number mnsi%

l

a group of digits, the first of which represents the type of s
second, the percentage of the principal alloying element ; andm

the last two or three digits, the percentage (in hundredths of Q

cent) of carbon in the alloy.
(1) The common SAE symbols used in the identificat
are as follows: :

Type of steel:

RIEDOEE i i i i - AT

BN s s s e

Nickel-~chromlom . _ e N

Melybdenum e 4XXX

TR N VNI oo e s D

Chromium-vanadiom —._________ S e Bxxx

OGN o e —— @ ....... Txxx

Anes e e e s e R e e e e e Oxxx

e application of SAE n rs are as follows:
er 4150 indicates a moly teel containing

'y 1 containing 0.10
The first 0 indicates the la{N principal alloying

ce a plain carbon steel.
ntages indicated in the S ber are average; for
exa rbon content of SAE 1 may vary from 0.45
to 0.55 t and is indicated as 0.50 @B

grder to provide a visual identification for steel

m
8, and sheets stocked by th Air Forces, such material
with an identifying color he identification marking

consists of colored stripes as foll

Three sets of stripes, one in t iddle and one near each end, are
painted around each bar and t an® across one face of each sheet.
Each set of stripes consistsapf t rallel stripes, the one a broad

and the other a narrow stripe
approximately 2 inches wide en the broad or narrow stripe con-
sists of two colors, one-hal width of the stripe is used for each
color. The 2-inch stripe represents the last two digits of the steel

stripe approximately 5 inchg

8
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number. The 5-inch stripe represents the preceding digits of the
steel number. Table IIT lists the combinations of colors used to iden-
tify the various steels.

6. Aircraft steels and their uses.—a. Carbon steels.—(1)
Steel containing carbon in percentages ranging from 0.10 to 0.30 percent
is classed as low carbon steel. The equivalent SAE numbers ran
from 1010 to 1030. Steels of this grade are used for the manufactu
of articles such as safety wire, certain nuts, cable bushings,
threaded rod ends. This steel in sheet form is used for se ATy
structural parts and clamps and in tubular form for mod%

stressed structural parts.
(2) Steel containing carbon in percentages ranging from 0.3( m )
percent is classed as medium carbon steel. This steel is 1ally

L]

adaptable for machining, forging, and where surface har
portant. Certain rod ends, light forgings, and parts such\ ruff

keys are made from SAE 1035 steel.
(8) Steel containing carbon in percentages ranging fn&? to 1.05

percent is classed as high carbon steel. The addition of other @lements

in varying quantities adds to the hardness of this steelg In the fully
heat-treated condition it is very hard and will wit igh shear

and wear but little deformation. It has limited use

struction. S4 Jin sheet form is used for ma springs and
in wire form illg coil springs.
b. Nickel stce e various nickel steels aregpmg by combin-

m3 to 3.75 percent
afhardness, tensile

nickel are comgnolly used. Nickel inc s

ic limit of steel without a bly decreasing the
ductili o intensifies the hardening’e of heat treatment.
SAE 1s used extensively for airer ts such as bolts, ter-
evises, and pins.
steels—Chromium steelgdg high in hardness, strength,

slon-resistant properties. S 5 steel is particularly
for heat-treated forgings uire greater toughness

and Stegirth than may be obtained i i carbon steel. It may be
used for such articles as the balls ers of antifriction bearings.

d. Chrome-nickel steels.—(1) ium and nickel in various pro-
portions mixed with steel form th chrdfne-nickel steels. The general
proportion is about two and orfe- es as much nickel as chromium.
For all ordinary steels in thi up%he chromium content ranges from
(.45 to 1.25 percent, while the ntent ranges from 1 to 2 percent.
Both nickel and chromium ce the properties of steel; nickel

toughens it, while chromium hardens it. Chrome-nickel steel is used
for machined and forged parts requiring strength, ductility, toughness,
482576°—42—2 9
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and shock resistance. Parts such as crankshafts, connecting rods, ete.,
are made of SAE 3140 steel.

(2) Chrome-nickel steel containing approximately 18 percent chro-
mium and 8 percent nickel is known as corrosion-resistant steel. In
plate and sheet form it is used extensively in the fabrication of engine

exhaust stacks, collector rings, and manifolds.
e. Uhrome-vanadiwm steels.—The vanadium content of this st,ev_\m
approximately 0.18 percent and the chromium content approxi y

1.00 percent. Chrome-vanadium steels when heat-treated ha

lent properties such as strength, toughness, and resistance
and fatigue. A special grade of this steel in sheet form can k

formed into intricate shapes. It can be folded and flattened (w it
signs of breaking or failure. Chrome-vanadium steel witk #¥im
high carbon content (SAE 6150) is used to make sprin S me-
vanadium steel with high carbon content (SAE 6195) is useg ball

and roller bearings.
f. Chrome-molybdenwum steels.—Molybdenum in sm ercentages

is used in combination with chromium to form chrome- bdenum
steel ; this steel has important applications in aircraft. Molybdenum
is a strong alloying element, only 0.15 to 0.25 perce used in the
chrome-molybdenum steels; the chromium content m 0.80 to
1.10 percent.

affecting d
wear resista

denum raises the ultimate str of steel without
workability, Molybdenyin ste€ls are tough,

arden throughout from hes tment. They

|
[} AT1E

are especi ; aptahla for welding and for f@son are used prin-
cipally fﬂl‘ pld8d structural parts andass 5. Tubing made
frcum pl is used for structural pa ~ as welded fuselages,

s, and landing gear structur
: IIL.—Comparison of sheet m and wire gages*

! Compiled from A. C. Technical Ordergg-1-3.

1 Brown & Sharp and American Stand
aluminum alloy, eopper and brase rod.

# National Wire, Roebling, Washburn &
to: All bare, galvanized, and annealed ste

 Music Wire. Applied to: Spring wire

f United Btates Standard. Applied to: All mmmarcia.] planished, galvanized, tinned, and terne plate
of iron and steel, sheet steel.

# Birmingham Wire, Btubs Iron Wire. Applied to: All tubing, sheet spring steel.

10
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TABLE I1.—Comparison of sheet metal and wire gages—Continued

Decimal equivalents of gage numbers

CGage No.
AWG NW MW uUs BW

L s e e S e L2803 | - . B30 010 . a0

e e e e . 2576 . 25 011 =

- N . 2004 . 2437 |- .01z ;

W e AR SRR R . M3 . 2253 .13 :

. T N R 1819 L2070 .014 220

B e . 1620 . 1920 L0168 m

T S e e e e, T { L1443 L1770 018 ;

- [ R S G e L1285 . 1620 20 w'

W e L1144 . 1483 022 :

MR e R e . 1018 . 1350 024

i T S . (907 . 1205 . 026

| S i e e A Sl . 0808 . 1065 » (g

I g B s e o e L0720 L0915 . 031 (s

I e s e . DE41 . R0 L33 .83

R L0571 L0720 L35 072

M e . 0505 0625 037 . 085

b R S e e S OIS . 453 . 0540 030 L 058

B e o e 403 L4758 M1 it

............................... M3 L M2
_______________________________ L5 . 035

032
28
- 025
022
0
L01&

Es
™

013
012
010

EL

-.3.#-‘-'*,;‘-* e "o -;,: f ry
’iﬁ.&fz‘s f P rivan k 3 |
i |
5 > 1|~—
—L
nal|

Figure 1.—Marking of steel.
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the line assembled to the fitting. The fitting is finally secured in place
by tightening the lock nut against the boss. The union (fig. 13 ()
requires no positioning and is assembled by placing the gasket in the
groove and tightening the fitting against the boss. Universal fittings

© -
(O COTTER PIN \"U

? P

@ SAFETY RETAINING PIN

Oy
|

XTERNAL

OUNTERSUNK

@ LOCK
FicuRre 11, —Safs i s,

are made of aluminum alloy or stefl. e nut is made of steel or alu-
minum alloy and the gasket is of istant synthetic compound.

(3) Theswivel type fitting, fi 14, can also be positioned. Swivel
type and universal type com }lﬁ. nbles may be used interchange-
ably. Swivel type fittings a d®of aluminum alloy or steel. The

gasket is of copper or alumi
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fewer than three threads remain exposed, the clamp should be removed
and the bolt inserted in another hole which will permit proper tight-
ening. Figure 18 (3) illustrates a hose connection with thumbscrew
type clamp.

TEE

® COUPLING

®

®#& 45 ELBOW

Fieure 15.—Cone union drrings.

90" ELBOW
@ NIPPLE

@
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e. The pipe flange (fig. 16 (3)) is supplied with pipe or straight
threads and affords a means of connecting tubing or a pipe fitting to
a tank. The flange is riveted or welded to the tank.

f. Tube clips (fig. 17 @ and @) made of aluminum alloy are used to
support tubing or conduit and prevent excessive vibration of these

g
__ (it g E 2 m m
2 2 - I 5
e ¢ wS
! lrJ‘ Jf.-.T,T-'lJ-"I o \
L
@) ¥ i | ® O
I an A E: |
Ll)e l

(@ eLBow 45

BHATA

lines during flight. A rubbgr
and the clip to protect thegpip®
are shown in fig. 17 (3).
g. (1) Wherever there is
nected by piping, a flexible

is installed between the pipe
ypical applications of the clips

@ e motion between two points con-
ose connection is used at each point.

44
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Flexible synthetic hose connections have application in fuel, oil, and
cooling systems. Tube ends on which flexible connections are to be
placed are beaded to prevent the hose from slipping.

(2) Hose connections should have a minimum length of one-quarter
inch exposed to liquid flow in order to provide flexibility, and a maxi-
mum exposed length of one hose diameter if the system is unde
suction,

k. Hose nipples are available with pipe thread or straight th m
shown in figure 18 (1). The straight thread nipple is used for

B! - .
1
1
(8) BULKHEAD CONN
Fl1aure 14.—31-.-]1:&@111&5.

tion to a flared tube fitting. A sh s provided on the nipple end
to prevent the hose from worki he round-shouldered nipple
is intended for use with either on8or twb hose clamps, depending upon
the length of end. The higi% ipple is replacing the round-
shouldered type and one cl: is Deng used instead of two.

i. (1) Two types of hose cl mmonly used on aircraft are illus-
trated in figure 18 @). Afte tment, not less than three threads
should remain exposed on the bolt of the wing nut type clamp. If

45
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fewer than three threads remain exposed, the clamp should be removed
and the bolt inserted in another hole which will permit proper tight-
ening. Figure 18 (3) illustrates a hose connection with thumbscrew
type clamp.

TEE

® COUPLING

®

®#& 45 ELBOW

Fieure 15.—Cone union drrings.

90" ELBOW
@ NIPPLE

@
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(2) Hose clamps should provide effective bearing on the complete
circumference of the hose under the clamp. The adjusting screw
should be of the thumbscrew type and should require no special tools

) DRAIN COCK

Ficure 16.—Drain cocks and pipe flange.

for tightening the clamp. The thumb grip should be prmri

a hole for safetying with wire.
j- The hose assembly (fig. 18 ®) is a complete unit with ¢ % ec-
tors attached. It is used for conmections to units Lequigingy free

- —————

MOULDED
RUEBBER
- BUSHING

movement, such as actuati nders in hydraulic systems. The
maximum operating pressure of hose should be one-fifth the design
burst pressure.

47
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38. Rods and fittings.—a. Rods used in aircraft may be classi-
fied generally either as tie rods or control rods.

(1) Tie rods (fig. 19(1)) are made of high strength steel and are used
for bracing purposes. The streamlined tie rod is used for external

square types are used internally.
The ends of a tie rod are oppeBitgly threaded, and adjustment of ten-
sion is accomplished by tu he rod., The circular tie rod is
provided with “flats” near eacli'¥# to accommodate a wrench.

48
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(2) Control rods are used extensively in the various engine control
arrangements (throttle, mixture, carburetor air heat, cowling, shutter,
etc.). Such rods are usually tubular steel.

amReec___ | § [ = umeamw

Q00 I3 @ T e Su \"D'
o
O

171 e R e 11

(D TIE RODS

O]}

@) "SLEVIS ROD END
(ADJUSTING)

CLEVIS ROD END ROD END
(UNTHREADED) 4 (BALL BEARING)
FIGUR —Nu:d rod ends.
b. (1) The terminal or en i conjunction with a tie rod is a
threaded clevis shown in figu (®. Such terminals are available

with right- or left-hand threads to correspond with the threads on the
49
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tie rod. A small inspection hole in the terminal, just beyond the
thread limit, is used to determine whether the rod is threaded into the
terminal for a safe distance; if the rod end does not extend beyond this
hole, a longer rod should be used. The application of the terminal is
shown in figure 19 (@).

(2) Various rod ends are used in conjunction with control rods for
attachment to a erank arm, lever, etc.

(a) The threaded clevis end (fig. 19 (@) is adjustable and is also
vided with an inspection hole. The type of end is adapted to a tub
control rod by use of a threaded rod end (fig. 19 ®).

(b) The unthreaded clevis end (fig. 19 (®) is used with tubular.con-
trol rods and is attached directly to the rod. Q

(¢) The ball bearing rod end (fig. 19 (@) has extensive applt A
and is particularly adaptable where the control rod tends to
ing its movement. This type of rod end is also adapted to t
rod by use of a threaded rod end, and is provided with ®ugins

tion

hole.
(d) The universal joint (fig. 20) is used to transmit th move-
ment between control rods or between a control rod and a mechanism,

where the axes of the rotating members are at an an each other.
The universal joint may be used in fuel cock, engine, afm#mént and flap

controls, and lagmdimg gear retracting mechanisms he joint is
available in lg heavy duty types. The v@parts of the
heavy duty t losed within a flexible cove clude dust and
dirt and re ant.

39. Pins) e flat head pin (fig. 21 @), @ nly called clevis
pin, is m 1 and is used in conjunct¥op,with% tie rod terminal

(fig. 19 ay also be used in secondagy cOftrols which are not
subjeci#d to inuous operation and Whe%hanms of becoming
loose gre u€gligible. The pin should be safet th a cotter pin. The

pin 8 nstalled with the head up in the event the cotter
; , or work out, the pin will to remain in place.

&k pins are made of steel and @ in connections which are
' 0

ten and where the absence is essential. |

fie plain taper pin and its ns with a universal joint
is shown in figure 21 @ and (3). pin taper pin is drilled, and
safetied with wire.

(2) The threaded taper pin a
trim tab control is shown in
pin is used with a taper pin
pin) or self-lock nut.

its application with sprocket on a
)I9) and (3). The threaded taper
iid shear nut (safetied with cotter
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Frgvee 20,—Universal joint,
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._. e | @

O (D FLAT HEAD PIN Q
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@APEH PIN
THREADED TAPER P E

(® APPLICATION

FroURE 21.,—PFins,
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40. Wiring equipment.—a. (1) In aircraft, conduit serves to pro-
tect electrical conductors and to prevent radio interference by acting as
an electrostatic shield.

(2) Rigid conduit (fig. 22 D) is made of aluminum alloy and is used
for installations of a relatively permanent nature. Rigid conduit is

securely attached to aircraft structural members and is used extensivzm

to encase wiring in the fuselage and wing sections.

{

"TYPES _OF ELECTRI
FieUre 22, —Wiring

ible conduit (fig. 22 @)
num tuBe of interlocking constructi
ing braid) to improve its shieldi
little affected by vibration, and
a factor. Flexible conduit 15,0l
therefore used where periodic Nlﬂﬂﬁﬂn is required.
(2) Installation of conduimgyolves the use of conduit fittings.
Types of conduit fittings an er of assembly are shown in figures
23 and 24.

red with wire braid (shield-
rties. Flexible conduit is
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. Tinned copper braid (fig. 22®) is used for both shielding and
bonding purposes, except where flexible aluminum conduit is used;
in this case, aluminum braid is used. Braid which is used to inter-
connect electrically isolated metallic parts of the aireraft is known
as bonding braid.

M
!I]-.lulhll,llllllawul

¢. In figure 22 (@ are sho hree types of terminals (copper
snlde.rmg lugs) used on alrﬂfaﬁ onvenient means of connecting
wiring to electrical equipmé cup type is used on cables larger
than No. 16 American wire % d is available in capacities rang-
ing from 25 to 325 amperes. &€ clamp type is used for cables No.
16 and smaller, The rolled type is generally used on cables larger
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than No. 16, and is available in capacities ranging from 15 to 125
amperes,

41. Miscellanedus equipment.—a. Grommets.—Celluloid grom-
mets (fig. 25 () are employed to drain fabric-covered airfoils, such
as wings, ailerons, and elevators. Grommets are located on the un-

(e
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(1) CELLULOID GROMMET (2) NEOPRENE GROMMET AND APPLICATION @

Fisure 25, —Grommets,

derside of the trﬂ.iling edge, close to the rib, and are doped di
to the main covering. Care should be exermsed to 1115111'& t
hola in the grommet 15 unobstructed. If a brass grommetyis

is used to line and protect the edges of holes in sheet meta,
which tubing or conduit passes. The grommet preveﬁ 3

and chafing, K

QO
oS
g

NS

Z

Figure 26,—Continuous hinge,
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b. Oontinuous hinge.—~The continuous hinge (fig. 26) is used in
aircraft in such installations as inspection cover plates, compartment
doors, wing flaps, trim tabs, bomb doors, etc. Continuous hinges
are made of stainless steel or aluminum alloy, depending upon the
installation. When a continuous hinge is used on a control surface,

it is fabricated of stainless steel.
¢. Pressure-grip lubricator fitting—The lubricator fitting sho
in figure 27 is used on various aircraft mechanisms where gr

required for lubrication, to provide a means of attachmen
grease gun. The fitting is available in the shapes illustra
permit access to various installations. The fitting operates g e
principle of a check valve, permitting the grease to enter }
venting it from backing out.

d. Fasteners—The flush type fastener (Dzus) shown i 28
1s used to secure cowling, and inspection plates, paneli e ated

STRAIGHT : 80 05
FloURE 27.—Pressure lubricator ﬂ
!/

on the rface of the aircraft where mlining is desirable
and emoval is required. The ¥ ype is used in the
interjpr gf aircraft on such parts as junci x and control panel
cov complete unit consists of , grommet, and spring
as shownmigl the assembly., A quarter @ the stud serves to lock

the fastener,

SEMGNQ
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42. Application of saf ices.—Vibration in aircraft tends
to loosen or alter the adjust f various parts, such as nuts, turn-
buckles, ete.; consequently, parts which are intended for disassembly
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