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DEPARTMENT OF COMMERCE
Bureau of Air Commerce

AIR COMMERCE MANUAL 18

REPAIR AND ALTERATION OF AIRCRAFT

This manual contains explanatory notes, references and recommendations
pertaining to various items of CAR 18 "Repair and Alteration of Aircraft", by
numerical reference to such items. It also contains examples of repair
methods which are acceptable to the Secretary.

18.701

18.702

18.704
18.7110

18.7112
18,712

18.7122

18.72002

18.723

Tne heat treatment of aluminum alloy structure is adequately
covered in Navy Department, Bureau of Aercnautics Process
Specification SR 33a.

In view of the fact that the exact heat treatment of a member is
usually very difficult to determine by tests, it is recommended
that this information be obtained from the manufacturer of the
aircraft. If the manufacturer is no longer in business, the
information may be obtained from the Bureau.

For more detailed information relative to fabric covering and
stitching, reference mway be made to Army and Navy Specifications
on this subject.

In view of the usual poor joint obtained by making scarfs for a
spar splice with a saw and plane, it is recommended that a joiner

be used.

Casein glue is recommended for soft woods such as spruces, and
animal glue for hard woods such as plywood and ash.

When possible, it is recommended that ithe type of splice shown
in Figure 1 herein be used.

It will usually be preferable to make the replacement tube of the
same size, gauge, and material as the original, which is shown as
Tube A in the figures and tables herein. When is it more
convenient to substitute tubes of other gauge and/or material,
such substitutions will be acceptable if made in accordance with
the tables herein.

In many cases it is possible to eliminate a bend by reducing the
diameter of the propeller.

In general, the iesting and making of slight repairs to instruments
requires extreme accuracy but comparatively simple apparatus. It is
recommended, therefore, that before tests and/or repairs are made,
the manufacturer of the specific instrument be contacted with regard
to obtaining his approval of the testing apparatus and his recommen—
dations as 10 the test methods to be used.
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A » QOriginal Tube
B = Replacement Tube
¢ = Cutside Sleeve

See Table I for diameters, wall thioknesses end materials
of tubes A, B and C.
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TYPE OF SPLICE USING OUTSIDE SLEEVE WITH

FIGURE 1.
FISHMOUTHED CUT.
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A = Original Tube
B = Replacement Tubse
¢ = Qutsids Slesve

See Tablo I for dismeters, wall thicknesses and materials
of tubes A, B and C,

FIGURE 2, TYPE OF SPLICE USING OUTSIDE SLEEVE WITH
FISHMCUTH CUT.



45° or Less

A = Opiginal Tube

B = Replaoement Tube

¢ @ Cutsido Sleeve

D = 1/4 Diamster of Tubs A, but not less than 1/4 inch.
(Four rosstte welds used for each splisce).
(Dril) ousedde tube only)

Sce Teble I for diemsters, well thicknesses and materisls
of Tubesz A, B and C,

FIGIRE 3. TYPE OF SPLICE USING OUTSIDE SLEEVE CUT AT
46 DBIREES.
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A = Original Tube

B = Replacement Tube

C = Inside Slesve

D = 1/4 Diamster of Tube A, but not less than 1/4 inch
(Pour rosette welds used for each splice).
(Drill outside tube only)

Ses Table I for dlamsbters, wall thickmesses and materials
of Tubea A, B and C,

FIGURE 4, TYPE OF SPLICE USING INSIDE SLEEVE, QUTSIDE TUBES
PISEMOUTHED AND SINGLE WELDS AT THE SPLICES.
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A = Original Tube

B = Rapleosment Tube

C = Insides Sleeve

D = 1/4 Diameter of Tube A, but not less than 1/4 insh
(Four rosette welds used for each splice).
(Dril) ocutside tube enly)

Ses Table II for diameters, wall thicknesses and materials
of Tubes A, B and C.

FIGURE 5, TYPE OF SPLICE USING .INRSIDE SLEEVR, OUTSIDE TUBES
CUT AT 45 DREGREES AND WITH SINGLE WELD AT
SPLICES.
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A = Original Tube

B = Replacemsut Tube
C = Inside Sleeve

D"L Stub

See Table III for dismeters, wall thicknesses and materials
of Tubes A, B and C.

FIGURE 8, TYPE OF SPLICE USING INSIDE SLEEVE, OUTSIDE TURES
FISIMOUTHED AND WITH DOUBLE WELDS AT THE SPLICES.
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A = Original Tube
" B = Replaogment Tube
C = Inside Sleeve
D = 1/4 Diamster of Tube A, but not less than 1/4 inch
éFour rosette welds used for each splice).
Drill outsfde tube only)

See Table III1 for diameters, wall thickmesses and materials
of Tubes A, B and €.

FIGURE 7. TYPE OF SPLICE USING INSIDE SLEEVE, OUTSIDE
TUBES CUT AT 45 DEGREES AND WITH DOUBLE WELDS
AT THE SPLICES,
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A = Oripginal Tubs
B = Replacement Tube
C = Qutside Sleeve

See Table IV for diameters, nlf thiclkmesges and materials
of Tuhes A, B and C,

FIGURE 8, TYPE OF SPLICE USING OUTSIDE SLEEVE WITH
FISHMOUTHED CUTS FOR CONDITION¥S NQT COVERED
BY TABLES I, II AND III.
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Diraction of Grain if Spruce \

Directkq»of Fage Gfain if Plywood

Reinforeing Plates To Be Spruce Or Plywood And Shall Be Glued Only.

FIGURE 9.

METHOD OF SPLICING SOLID OR LAMINATED RECTANGULAR SPARS.
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Reinforeing Plates To Be Spruce And Shall Be Glued Only,

METHOD OF SPLICING SOLID "I" SPARS.

FIGURE 10,
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Reinforoing Plates Tc Be Spruoe Or Plywood And Shall Be Glued Only.

FIGURE 11, METIIOD OF SPLICING INTERNALLY
ROUTED SPARS.



See Figure l1l& Por Mehhod of Splieing Plywood Webs
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L_—IOA — e BA———-—I 4, B, ¢, D = Original Dimensions -

Reini‘oroiﬁg Block To Be Spruce

. FIGURE 12 - METHOD OF SPLICING BOX SPAR FLANGES
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Seo Figure 14 for Method wf Splicing Plywood Webs,
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FIGURE 13 = METHOD OF SPLICING BOX SPAR FLANGES
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HOTE:

1, After Inserted Web Has Been Glued And Nailed In Place,
Glue Cover Strip Over Entire Length of Splice Joints,

2e Sectional Shape Of Filler Blocks Must Conform Exactly To
Taper Of Spar. They Must Not Be Too Tightly Fitted Or
fedging Action Will Loosen Existing Glue Joints Of Webs

To Flanges. If Too Loosely Fitted Crushing of Web Will
Occur When Clemping.

FIGURE 14 - METHOD OF SPLICING
BOX SPAR WEBS
ANY G
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Plete Thicimesses Are For Spruse. If Plywood
Pletes Are Ugsed Their Thickmesa May Be One Half
The Thiockness Specifised For Spruoce.

FIGURE 16. METHOD OF REINFORCING A LONGITUDINAL CRACK IN A SPAR,
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Reinforcing Plates Shall Be Plywood Glued
And Heiled, Nall Heads Shall Hot Be Im-
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Direotion of Grain of Plywood

Damaged Vigh Members Shall Be Repleced Entirely

FIGURE 16 - TYPICAL RIB SPLICE AT A JOINT
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Reinforcing Plates Shall Be Plywood
Glued And Nailed. Nail Heads Shall
Not Be Imbedded in Plywood.
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k Direction of Grain
0f Plywood

A, B, C, D, B, F, G = Originel Dimensions

Damaged Web Members Shall Be Replaced Entirely

FIGURE 17 - TYFICAL RIB SPLICE

AT A SPAR.
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Angle of Bemd
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\Thiclmasls of Blade
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FIGURE 18, FROTRACTOR AND METHOD OF MEASURING ANGLE OF BERD
IN ALUMINUM ALLOY PROPELLERS

Yeagure At Point Of Tangencoy Takep At Cke Insh
Each Side of Cemterline of Bend.

* Bee Seotdon 28 (0)(2) for permissible angle of bend before oold straightening



D3 Wall Thickness - Inches
Hameter

b Inches A= ,028 A = 035 A = 049 A = ,058 A = ,065

£

+ 1025 4130 1026 4130 1025 4130 1025 4130 1025 4130

" [l clslec I Bl el BT el Bl clBle |8 Jec 18 [c {8 ¢ |8 1ec | Bl c
10256 | 1/2[ 5/8[.028].028],028(.028{.035 [,028].036].028.049].049].049 [.028(,0568(.049].058 .028 |,065(.058{.065|.028
4130 .058].049.028|.028 |.065 [.048|.035|.028|.095 .049(.049.120 .058 .049 .065|.058
1025 | psg | g/y [-0281.0281,028,028).035 .055(,035.0281,049].049(.049.028[.058[.049,058 .035 1,065(.058(,085/.035
4130 .0581,049,028;.028),065|,058].035).035|.095 .0491.049.120 .058 .049 .065,058
1025 3/ 7/8 1,028 |.028 |.0281.028 |.035(,0351.035(.028|.0491.,049],049].028].058(.049|.058 ,035|.065|.058.065,049
4130 .058{.049(,028{.028|.065(.058!.035|.035(.095 .049(.048{.120 .058 049 .0651.058
1025 | g 3 (-028/.028],0281.028].085[.035].035[.028],049],049(.049.035[.058.058].058 .035[,065(.058|.065|.049
4130 .0581.049|,028|,028 |.065[.058|.035/.035[.095 .049|.049(.120 . 068 .058 .065/.058
1025 1 [1-1/8 .028 [.028],028 |,0281.035].035].035(.028].045|.045|.049|.035].058|.058)|.058 .049 1,065,058 |.065|.049
4130 - .058 |.0491,028|,028 1,065,058 |.,035].035).095 .049 |.0491.120 .058 .058|,120 L065|.058
1025 1-1/8 | 1-1/ .028(.0281.028 [,0281.035{.035(,035(.028(.049(.049].042(.035}.058(.058(.058 .049 |,065{.058(,065|.049
4130 - .058 1,049,028 ,028(,065|.058|,035[.035|.095 .049{.049{.120 .058 058,120 .0651.058
1025 | 1.3 /4 { 1.3 /8 |-028{.028 |,028].028.085].035|,035[.028(.049(.049.0491.0351,058{.068|.058 .049 [,066 ,065(.049
4130 .0491.0491.028].028].065|.058|.035].035|.095 .049.049].120 .058 .058].120 065
1025 14 3/g | 1. /2 [-028(.028],0281.0281.0351,035(,0351.028).045,049],040}.045|.058].058.058 .049|,065 L065).049
4130 1049 [.0491,028(,028.065|.058{,035].035|.095 .0491.049.120 068 .058(,120 .065
1025 1.1 /2 | 1.5/g{-028[.028[,028 [.028.035[.055].035[.0287,045[.049{.0491.049|.058[.058].058 .049],066 .065].049
4130 049 [.049],.028].028 |,065|.058},035|.035|.095 .049.049].120 .058 .058,120 L0865
1025 |y _5/g | 1-3/4|.028].028],0281.028|.035.035 .028(.049(.045].049|.045|.058(.058[.058 ,049(,065 .065}.058
4130 .049).049}.0281.028 {.065}.058},035|.035}.09% .0491.049].120 .058 .058),120 .065
1025 | 3 5 /4 | y_7/8{-0%81.0281.028 | 028,035 035 .028.049(.048].0491.045(. 058 [.0681.,058 ,049 |.065 7 065|. 058
4130 .0491.049(.028 |.028 |.065(.058!.035|.035].095 .0491.049|.120 .058 ,0581(.120 .065
1025 [ y.7/5| o [.02[.028],028(.028[.035[.035 .028].049 [, 049].049.045|. 058 . 058,058 .049(.085 .065(.058
4130 +0491.049).028|.028|.066,058|.035.035|,095 .049/.049(.120 .068..058(,120 .065

36 TABLE I - PROPERTIES OF TUBES FOR SPLICES

OUTSIDE SLEEVES.
(T0 BE USED WITH FIGURES 1, 2, 3)

USING




— Wall Thiockness ~ Inches

.m Diameter

o < Inches A= ,028 A= 035 A w ,049 A =, 058

£ 1025 4130 | 1025 4130 1025 4130 1025 4130
= [TA, B c| B|] ¢c| B] c|B C| B|C B|] ¢ | B| c| B|] ¢| B[ ¢
1025 .028(,049(.028(.028{.036 | ,049(.028 [.035|.049|.065(.035{.049(.058 |.
4130 m\m .._.\N .0581.083|,028(.049 .095|.0%5].049 .OM@ L0865 56 .083 “NMN ”NMM
1025[ 55 | 5/g|-025(-035.028.0281.055 [, 049].028|-035.049 065 |.035|.045].058 1.083 |.049 | . 058
4130 .058 1,065,028 | . 035 .083.035].049 .120|.049|.065 _o58|.083
1025|779 5/4|*028].085(.028[.0281.085 | .049|.028 {.035[.049[.065[.0351.049 [.058 [. 085 | . 049 [. 058
4130 .0568(.065(.028,036 .083(.035{.049 .1201.049].065 .058].083
10251 4 7/8|-028].0351.028]. 028,035 | 049|028 |.035.049|.058 |.035 |.045|.058 [ 083, 049 | . 058
4130 .0681.058].028],036 .083].035|.049 .120|.049|.058 _058/.083
102501 3 /8| 1 .028.035[,028|.028.035 | ,049].028 |.035],049|.058(.035|.049 [.058 [.083,049 |.058
4130 »058 1.058).028|.035 .083.035 |.049 120 1.049].058 “0581.083
102511 3 /4 | 1-1/8{+028 |-035].0281.028 |.035 | 049,028 .035[,045].058 .035.049[.0581.083 |, 049[.058
4130 -049 1,058 1,028,035 .083|.035(.049 .120/.049}.058 .120|.058|.083
1025 1-3/8 | 1-1/2 .028[.035([.028[.028[.035 | ,049(.028|.035|.049}.058.035(.049[.058}.065(,049!.058
4130 .0491.0581,028).035 .083|.035|.049 .120(,049].058 .120|.058.065
10251 3 /5 | 1-3/8 .028[.035{.028(.028[.035 | ,049.028(.035},049][.058{.035[.049 |.058[.066],049[.058
4130 -049 /1,058 |.028/.035 .083].035].049 .120 |.049|.058 .120|.058/.085
1025 1-5/8 | 1-1/2 .028[.035].028 |.028].035 | ,049(.028([.035],049|.058[.035].049[.058[.065{.049|.058
4130 .049 [,058|.028|,035 ,083|.035].049 .095[.049.058 .120|.0581.065
10251y 3 /g | 1.5/g[+028(.0351.0281.023 L0858 | ,049.028.035.049(.058].035 |.049 .08 . 065, 049|058
4130 .049 [.058(.028|.035 ,0831.035|.049 .095|.049|.058 .12 |.058|.065
1025 1 5 /g | 1-3/a|-028|-035|.028].028 . 035 | , 045 [.028|.055.045] .058 . 055049058/ . 065 049 [ .058
4130 .049(,058|,0281.035 .083].035].049 .095{.049/.058 .120|,058|.065
1025 , | 1-7/g|-028[-035(.028] 028 035 | . 045[.028|.035[,049 | .058. 085 | -049 .05 |, 065 . 045058
4130 .0491.,0581.028 | .035 .083{.035/.049 .095(,049 |.058 .120| 058 .065

213 PABLE 11 - PROPERTIES OF TUBES FOR SPLICES USING INSIDE

SLEEVES WITH SINGLE WELDS AT THE SPLICES
(T0 BE USED WITH FIGURES 4 AND 5)




Wall Thiclness = Inches

SLEEVES WITH DOUELE WELDS AT THE SPLICES
(TO BE USED WITH FIGURES 6 AND 7)

o Diameter

g-ﬂ Inches 4 o ,028 A = 035 A m 049 A s ,068

+ 1025 4130 1026 4130 1026 4130 10286 4130

= 4, B c B c B c B c B c B c B c B ¢ B c
1025 5/8 1/2 .028 [ ,066 |.028 {,065 [.035 | .120 | .0%6 |.120
4130 .068 | ,065 |.028 |.065 0120 | ,035 [.120

1025 3/4 5/3 028 | .068 |.028 |.058 |.036 083 | .035 [.083

‘14130 .068 | .,065 ;.028 {.068 095 | 035 [.083

10256 7/@ 5/4 .028 | ,049 |.,028 |.049 |.035 065 | 035 | .065 [, 089 [|.095  [.049 -095 |.068 |,120 }.0G8 «120
4130 .058 | ,065 |.028 |.049 083 | .036 |.065 .120 },049 095 .058 + 120
1026 1 7/@ 028 | .049 | .028 |.049 ;035 .068 | 035 | .058 |.048% [.083 [.049 083 | .068 [.120. |.068 120
4130 068 | 058 |.028 |.049 .083 { .036 | .0B8 .120 1.049 083 .068 120
1028 1-1/8 1 .028 ] .049 | ,028 |.049 |,035 .058 | .035 |,058 |.049 [.083 [.049 083 | .068 |.096 |.0568 0956
4130 ,068 | 068 | .028 |.049 2083 |-,035 | ,058 .120 }.049 083 | .068 «02b
1025 1-1/4 1"'1/8 0028 -049 u028 .049 -035 0058 0035 -058 .049 -085 0049 .033 0058 .095 .058 0095
4130 .049 | 068 |,028 |.049 083 | .036 [ 058 120 |.049 -083 .120 {.058 -096
10256 1_3/3 1_1/4 .028 1 .049 | 028 |.049 [.035 .049 | 035 | ,049 | ,049 {,083 |.049 083 1,058 |,083 |.068 <083
4130 049 | ,058 | ,028 |,049 «083 | .035 | 049 120 |.048 083 «120 ].0568 ~083
1025 1_1/2 1_3/3 .028 | 049 | ,028 |, 049 |.035 +049 | 035 | 045 | ,049 |,083 [,049 .083 | .,O68 |.08% |.058 «08%
4130 .049 { ,068 | ,028 {,049 083 | 035 | .049 120 [,049 -083 «120 |.058 «08E
1025 1-5/% 1'1/2 028 049 | ,O28 | 049 |,.035 .049 | 035 | ,049 | .,049 |,066 |.,049 1,083 | .058 |.083 |.068 | .083
4130 0049 .058 .028 0049 0083 5035 .049 . 0095 ¢049 aoss R . 5-120 -058 .035
1025 1-3/4 1-5/8 .028 -049 .038 0049 .055 -049 .055 0049 .0‘49' .065 0649 .065 0058 o035 0058 0083
4130 | .049 § 058 | 028 | .049 .083 | 035§ .049 095 {,049 +065 . ].120 | .058 083
1025 1_’;/8 1_3/4 0028 .049 .028 0'649 .035 ¢049 0035 om -049 .085 -0‘49 .055 . 0058 -083 .058 0083
4130 049 | .058 | 028 | .049 .083| .035| .049 095 |.049 .068 .120 ! ,058 .083
10256 2 1_7/8 028 049 | .028 | ,049 | .035 049 | 036 | 049 | .040 | .066 |.049 | 065 | .068 | 088 | .068 | ,083
4130 .049 | .058 | ,028 | .048 +083| .035| .049 086 |.049 | 0656 .120 | .058 .08%

TABIE IIT - PROPERTIES OF TUBES FOR SPLICES USING INSIDR




TABLE IV -« PROPERTIES OF TUBES FQR SPLICES USING OUTSIDE SLEEVES

FOR CONDITIONS NOT COVERED BY TABLES I, II AWD III.
(To Be Used With Figure 8).

A, B apd C Bithe 1025 or 4130

35 16

Diapeter Wall Thickness
Aand B Y A and B C

Diameter 3095" or less <035"
A+ 1/a" .120" .120"
Diamster

1~7/8" Or Less A+ 3/8" 5/32" 5/32"
Diamster
A+ 3/8" 3/1g" 3/16" *
Diamster
A+ 1/a" 1/a" 1/a" #
Dismeter +085" or less +095"

2% Or More A + 1/4" 1207 «1207
Diemster 5/32"
A+ 1/20 /4" =

% [SLEEVE ¢ MUST BE REAMED TO SLIDING FIT,.

211 % L




