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1, Supp. 1, Amdt. %,_Grain Sorghums]

PART 601—GRAIN AND RELATED
COMMODITIES

SuBPART—1953-CrOP GRAIN SORGHULIS,

Loan AND PURCHASE AGREEMENT PRO-
- GRAM
SUPPORT RATES

The regulations issued by the Com-
modity Credit Corporation and the Pro-
duction and Marketing Adminmistration
published 1n 18 F. R. 1969, 4787, 4990
and 5725, and contaiming the specific
requirements for the 1953-Crop Grain
Sorghums Price Support Program are
hereby amended as follows:

Section 601.133 (c) (1) 15 amended by
imcreasing thebasie county support rate

for Lea County, New Mexico from $2.32-

to $2.33 per 100 pounds.

(Sec. 4, 62 Stat. 1070 as amended, 15 U. S. C.
Sup. 7i4b. Interprets or applies sec. 5, 62
Stat. 1072; secs. 301, 401, 63 Sfat. 1053; 15
U. S. C..Sup. 714; 7 U. S. C. Sup. 1447, 1521.)

Issued this 17th day of November
1953.

[sEaLl HowarDd H. GORDON,
President,

\Commodity Credit Corporation.

[F. R. Doc. 53-9821; Filed, Nov. 20, 1853;
8:50 a. m.]

[1952 C. C. C. Grain Price Support Bulletin
1, Amdt. 1 to Supp. 3, Corn]

PART 601-——GRAINS AND RELATED
COLMRIODITIES

SUBPART—1952-CROP CORN RESEAL LOAN
PROGRANT

STORAGE AND TRACE~LOADING PAYMENTS

Supplement 3, Corn, 18 F. R. 3058, to
the 1952 CCC Grain Price Support Bule

is hereby amended as follows:

Section 601.1630 is amended by chang-
ing paragraph (b) Track-loading pay-
ments to paragraph (¢) Track-loading
payments and adding a new paragraph
(b) to provide for storage payments on
resealed corn which is redeemed by the
producer. The new paragraph (b) reads
as follows: o.

§ 601.1630 storage and irack-loading
payments— *

(b) Storage payment on redeemed
corn. (1) A producer who redeems corn
on or after July 31, 1954, will receive
8 storage payment for the quantity of
corn redeemed computed at the rate of
13 cents per bushel,

(2) A producer who redeems corn
prior to July 31, 1954, will recelve a pro-
rated storage payment computed at the
rate of 145 of a cent per bushel per day
beginning on October 1, 1953, and end-
1ng on the date of redemption, but not
to exceed 13 cents per bushel on the
quantity redeemed: Provided, That no
such prorated payment will be made in
any case where redemption follows de-
mand by the President, CCC for repay-
ment of the loan, if such demand is due
to the fact that the corn was damaged,
abandoned or otherwise impaired due
to negligence on the part of the pro-
ducer.

(3) Notwithstanding anything to the
contrary in the foregoing provisions of
this paragraph no storage payment wiil
be made where the producer has made
any false representations in the loan
documents or in obtaining the loan, or
where there has been conversion on the
part of the producer.

(Sec. 4, 62 Stat. 1070, a5 amended; 15 U. 8. C.
Sup. 714b. Interpret or apply ceec. 6, 62
Stat. 1072, secs. 101, 401, 63 Stat. 1051; 15
U. S. C.’Sup. T14c, T U. 8. C. Sup. 1421, 1441)

19Issued this 17th day of November
53.

[sEAL] Howarp H. Gonpor,
Pri esfdentp
Commodity Credil Corporation.
[F. R. Doc. 53-9819; Filed,.Nov. 20, 1953;
8:49 a. m.]
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‘11952 C. C. C. Grain Price Support Bulletin 1,
Amdt. 1 to Supp. 3, Whoat]

PART 601—GRAINS AND RELATED
COMMODITIES

SUBPART—1952-CropP WHEAT RESEAL LOAN
PROGRAM

STORAGE AND TRACK-LOADING PAYMENTS;
SUPPORT RATES

Supplement 3, Wheat, 18 T R. 3817,
to the 1952 CCC Grain Price Support
Bulletin 1 (17 F. R. 3521 and 18 F. R.
3303), is hereby amended as follows:



Saturday, November 21, 1953

1. Section 601.1730 is amended by
adding a new subparagraph (3) to
paragraph (a) to prowide for storage
payments on resealed wheat which is re-
deemed by the producer, such added sub-
paragraph reading as_follows:

§-601.1730 Storage-and track-loading
payments—(a) Siorage payment. = = ¢
-(3) (1) A producer who redeems wheat
on or after April 30, 1954, will receive a
—storage payment for the quantity ‘of
wheat redeemed computed at the follow-
ing rate per hushel: Area T, 14 cents
per bushel; Area II1, 15 cents per bushel,
(ii) A producer who redeems wheat
prior to April 30, 1954, will recewve a
prorated storage payment computed at
the rate of 145 of a cent per bushel per
day in both areas II and III begmmng
on July 1, 1953, and ending on the date
of redemption, but not to exceed 13
cents per bushel -on the gquantity re-
demed; provided that no such prorated
payment will be made 1n any case where
redemption follows demand by the Presi-
1dent, CCC for repaymrent of the loan, if
such demand 1s due to the fact that the
wheat was damaged, abandoned or
otherwise 1mpaired due to negligence on
the part of the producer.

(iii) Notwithstanding anything to the
contrary m the foregoing provisions of
this. subparagraph, no storage payment
will be made where the producer has
made any false representations in the
loan documents or in obtaming the loarr,
or where there has been conversion on
the part of the producer.

2. Paragraph (a) (2) of §601.1730 is
corrected by inserting “per day” in the
second sentence so thaf such subpara-
graph reads as follows:

(2) If the wheat 1s delivered to CCC
prior to April 30, 1954, upon request by
the producer and with the approval of
CCC, or 1n the case of loss assumed by
CCC under the loan program, the
amount of the storage payment will be
prorated depending upon the length of
time ‘the wheat was 1n store, provided
delivery was not made as a result of a
demand for repayment due to any
fraudulent representation on the part of
the producer, or the fact that the wheat
was damaged, gbandoned, or otherwise
mmpaired due to negligence on the part
of the producer. ‘The prorated storage
payment will be computed at the rate of
1/25 of a cent per bushel per day in hoth
Area I and Area III beginnmng on July
1, 1953, and ending on the date delivery
is accomplished or ending on the final
date of delivery as specified in the deliv-
ery instructions issued to the producer
by the county committee, whichever is
earlier, but not to exceed 13 cents per
bushel on the guantity delivered under
the reseal program. In the case of losses
assumed by CCC, the period for com-
puting the storage payment shall end
on the date of the loss.

3. Section 601.1732 1s amended to cor-
rect the reference, “Supplement 1, and
any amendments therefo” to “Supple-
ment 2 and any amendments thereto”, so
that the amended secition reads as
follows:,

FEDERAL REGISTER

§ 601.1732 Support rales. 'The sup-
port rate for an extended farm-storace
loan shall remain the same as for the
original loan. The support rate for
wheat covered by a purchase agreement
placed under a farm-storage loan shall
be the same as the support rate estab-
lished for the wheat in § 601.1711 of 1953
CCC Grain Price Support Bulletin 1,
Supplement 2, Wheat and any amend-

-ments thereto.

(Sec. 4, 62 Stat. 1070, as amended; 15 U, S. C.
Sup., 714b. Interpret or apply ceec. §, 62
Stat. 1072, cecs. 101, 401, 63 Stat. 1051, 1024;
15 U. 8. C. Sup. Tide, 7 U. S. C. Eup. 1441,
1421)

Issued this 17th day of Novembar 1953.

[seaL] Howarp H. Goxno,
President,
Commodily Credit Corporation.

[F. R. Doc. 53-9822; Filed, Nov. 2), 1933;
8:50 a. m.)

[1952 C. C. C. Graln Price Support Bulletin
1, Amdt. 2 to Supp. 2, Oats]
Parr 601—GRAINS AND RELATED
COLIMIODITIES

SuBpPART—1952-CrOP OATS RESEAL Loaw
Procrant

STORAGE AND TRACK~LOADIG PAYZIENTS

Supplement 2, Oats, 18 F. R. 2011, and
3705, to the 1952 CCC Grain Price Sup-
port Bulletin 1, (17 F/R. 3521 and 18
F R. 3303), is hereby amended as
follows:

Section 601.1830 Is amended by adding
a new subparagraph (3) to parasraph
(a) to provide for storage payments on
resealed oats which are redeemed by the
producer, suth added subparagraph
reading as follows:

§ 601.1830 Storage and track-loading
payments—(a) Storage payments. * * *

(3) (1) A producer who redeems oats
on or after April 30, 1954, will recelve
o storage payment for the quantity of
oats redeemed computed at the rate of
10 cents per bushel

(i) A producer who redeems oats prior
to April 30, 1954, will recelve a prorated
storage payment computed at the rate
of 149 of a cent per bushel per day be-
gining on July 1, 1953, and ending on
the date of redemption, but not to ex-
ceed 10 cents per bushel on the quantity
redeemed; provided that no such pro-
rated payment will be made in any case
where redemption follows demand by
the President, CCC for repayment of the
loan, if such demand is due to the fact
that the oats were damaged, abandoned
or otherwise impaired due to negligzence
on‘the part of the producer.

(iii) Notwithstanding anything to the
contrary in the foregoing provislons of
this subparagraph, no storage payment
will be made where the producer has
made any false representations in the
loan documents or in obtaining the loan,
or where there has heen conversion on
the part of the producer.

(Sec. 4, 62 Stat. 1070, os cmended; 16 U. 5. C.
Sup. 714b, Interprots or oppllcs cee. b, 63

Stat. 1072, rees. 201, 401, €3 Stat. 1033, 15
U. S. C. Sup. T14e, 7 U. S. C. Sup. 1447, 1421)

Issued this 17th day of November 1953.
[searl Howanp H. Gonpox,

President,
Commodity Credit Corporation.

[F. R. Dac. §53-9223; Filed, Nov. 20, 1533;
8149 a.m.}-

TITLE 7—AGRICULTURE

Chapter L{—Produciion and Ziar-
keting Admunisiration (Marleling
Agreements and Orders), Deparl-
men? of Agniculiure

[tvavel Orange R2z. 5]

Pant 914-—-NaveL Onarnces GROWE I APT-
201%A AWD DESIGATED PaRT oF CALI-
FORNIA

LIMITATION OF HANDLING

§9014305 Navsl Orange Regpulation
5—(a) findings. (1) Pursuant to the
marketinT agreement and Order No. 14
(13 F. R. 5628), rezulating the handling
of navel oranzes grovn in Arizona and
desienated part of California, effective
September 22, 1953, under the applicable
provisions of the Agricultural Marketing
Agrcement Act of 1937, as amended (7
U. S. C. 601 et seq.) and upon the basis
of the recommenaation and information
submitted by the Navel Orange Admm-
istrative Committee, established under
the said marketing agreement and order,
and upon other available information, it
is hereby found that the limitation of
handling of such navel oranges, as here-
inafter provided, will tend to effectuate
the declared policy of the act.

(2) It is hereby further found that it
is impracticable and contrary to the pub-
lic interest to give preliminary notice,
engage in public rule-making procedure,
and postpone the effective date of this
section until 30 days affer publication
thereof in the FepEraL REGISTER (60 Stat.
237; 5 U. S. C. 1001 et seq.) hecause the
time intervening between the date when
information upon which this szction 15
based became available and the time
when this section imust become effective
in order to effectuate the declared policy
of the act is insufficient, and a reasonable
time is permitted, under the circum-
stances, for preparation for such effec-
tive time; and good cause exists for
making the provisions of this section ef-
fective as hereinafter set forth. The
Navel Orange Administrative Committee
held an open meeting on November 19,
1953, after giving due notice thereof, to
consider supply and market conditions
for navel oranges and the need for rez-
ulation; interested persons were afforded
an opportunity to submif information
and views at this meeting; the recom-
mendation and supporting informstion
for reculation during the p=riod speci-
fied herein was promptily submittzd to
the Department affer such meeting was
held; the provisions of this section, in-
cluding its effiective time, are identical
with the aforesald recommendation of
the committee, and information con-
cerning such provisions and effective
time has been disseminated amonz han-
dlers of such navel oranges; it is neces-
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sary, in order to effectuate the declared
policy of the act, to make this section
effective during the period herein speci-
fled; and compliance with this section
will not require any special preparation
on the part of.persons subject thereto
which cannot be completed on or before
the effective date hereof.

(b) Order (1) The quantity of navel
oranges grown 1n Arizons and-designated
part of Californmia which may be handled
during the period begmmng at 12:01
a. m., P s. t, November 22, 1953, and
ending at 12:01 a..m., P s. t., November
29, 1953, 1s hereby fixed as follows:

(1) District 1. 815.01 carloads;

(i) District 2: Unlimited movement;

(iii) District 3: 125 carloads;

(iv) District 4. 65 carloads.

(2) The prorate base of each handler
who has made application therefor, as
provided in the said marketing agree-
ment and order, 1s hereby fixed in ac-
cordance with the prorate base schedule
which is attached hereto and made a
part hereof by this reference.

(3) As used 1n this section “handled,”
“handler,” “carloads,” “prorate base,”
“District 1,” “District 2,” “District 3,”
and “District 4” shall have the same
meaning as when used 1n said marketing
agreement and order.

(Scc. 5, 49 Stat. 763, as amended; 7 U. S. C.
and Sup. 608c)

! Done at Washington, D. C., this 20th
day of November 1953.

[sEAL] S. R. SMITH, :
Director
Fruit and Vegetable Branch.

PRORATE BASE SCHEDULE

{12:01 &, m.,, P, s. t., Nov. 22, to 12:01 a. m.
(P. 5. t.) Nov. 29, 1953]

NAVEL ORANGES
PRORATE DISTRICT NO. 1

3 Prorate base
Handler

(percent)
Total 100. GOOO
A P G LIndsgy e aacem e 1. 8660
A. F, G. Porterville. 2. 7505

Ivanhoe Cooperative Association..
Anderson Packing COceomceee e

7323
1.3904

Euclid Avenue Orange Association. 1.2451
Lindsay Mutual Groves.eeeo .. 1.77177
Martin Ranch 1.4745
Orange Cove Orange Growers.——-.- 2. 5055

‘Woodlake Packing House . cceae
Dofile Myer & Son, W. Todd..._.-
Earlibest Orange Assoclation......
Elderwood Citrus Association____.
Exeter Citrus Association

Exeter Orange Growers Associa-

tion

Exeter Orchards Assoclation........
Hillside Packing Association_ ...
Ivanhoe Mutual Orange Associa-

2.1556
4880
2.0715
7284
3.3481

1.3274
1. 5036
1.3020

tion 1.1277
Klink Citrus Assoclation ame.__... 3.9335
Lemon Cove Citrus Assoclation.___. +.8974
Lindsay Citrus Growers Associa~

tion 2, 5242,
Lindsay Cooperative Association_... 1.6545
Lindsay Fruit Association ...____ 2. 4965
Llndsay Orange CGrowers Associa.-

tion . 8134
Naranjo Packing House CO.weeeo.. - 1.3031
Orange Cove Citrus Association... 3.3607
Orange Packing COccrcmoamcmae.... - +9987
Orosi Foothill Citrus Association... 1.3508
Palome Citrus Fruit Association.... + 8073
Rocky Hill Citrus Association..... 1.4844
Sanger Citrus Association..... ————_ 2.8995 _

RULES AND REGULATIONS

ProraTE Base ScHEDULE—Continued
PRORATE DISTRICT NO. 1—continued

Prorate base
Handler (percent)

Sequola Citrus Assoclation....... 0.8998
Stark Paocking HOUSC.omwcccnmene. - 2.7232
Visalia Citrus Association______._ . 2.1141
“Waddell & Son 2.6306
Baird-Neece COrPicccmmcccccananna 2.2756
Beattle Assoclation, D. A 4187

Grand View Heights Citrus Assocla.-

tion 3.2306
Magnolia Citru 2.6476
Porterville Citrus Association, The. 1.7857
Randolph Marketing Comvmmeaen-. 2. 5281
Richgrove-Jasmine Citrus Assocla—

tion 1.1739
Strathmore Cooperative Citrus As-

soclation 1.2349.
Strathmore District Orange 'Asso-

clation 1.17822

Strathmore ¥ruit Assoclation__... 0000
Strathmore Packing House CO-w... 2.2754
Sunfiower Citrus Growers_—co-..- - 2.6000
Sunland Packing House COocncccca 2. 65756
Terra Bella Citrus Assoclation.._.. 1.3961
‘Tule River Citrus Association..... +9059
Baker Ranch Packing House.._ .1948
Batkins Jr.,, Fred Ao ccccmacaaa 0550
California Citrus Groves, Inc., Ltd. 2.5786
Darby, Fred J. .0282
Dubendorf, John «1234
Evans Bros. Packing Co._________ «2466
Far West Produce Distributors.... . 0590
Foothill Packing Co -+2003
Gluskin, Ludwlg Boecceee o . 0119
Harding & Laggett o oococcnae 1. 6799
Independent Growers, INCoa.o__. 1.1231
Lo. Bue Bros 7775
-Maas, W. A «1001
‘Marks, W. & M. - 4670
Morin, Carl W. . 0271
Orange Belt Fruit Distributors,

Inc . 2869
Paramount Citrus Association___.. 2,0138
Reimers, Don H . 5586
Riverside Frult*Cooaoo o ______ 1797
Sequoia Cider Mill . 0162
Tashjiam, John . 2165
Zaninovich Bros., InCo—eacccaueaa 1.4676

PRORATE DISTRICT NO. 3

Total 100. 0000
Consolidated Citrus Growers...... 11,5641
McKellips Citrus Co., Inc___ - 15.7798
Phoenix Citrus Packing CO—ecu_.. 1. 0308
Ploneer Fruit Co. 4. 0484
Arizona .Citrus GrowersSc.cme—coea 14.2931
Chandler Helghts Cifrus Growers... 2.1450
Desert Citrus GrowerSoceemmceaooo 6.8723
Nesg Citrus Growers ococcocemcaa 22,2521
Tal’-Wi-Wi Ranches 2.9153
Tempeco Groves 6.9153
Yumea Mesa Fruit Growers Associa-

tion . 9828
Allen & Allen Citrus Packing Co... 2.1139
Commercial Citrus COococaaae o .9072
Ishikawa, Paul . 0490
Lepple, Cecile. » 2090
Leppla, Henry. .3142
Leppla, H. Lorain 3.3547
Macchiaroli Fruit Co., James..._.. 2, 8521
Potato House. . 2149
Sunny Valley Citrus Packing Co_. 1.0718
Valley Citrus Packing CO.vmmuccon - +3380

PRORATE DISTRICT NO. 4 _
Total 100. 0000
Placentia Cooperative Orange Asso-

ciation 29.2238
Richgreve-Jasmine Citrus Associa-

tion 17. 6611

B & L Citrus Distributors..._.. —- 4.6489

Edison Citrus Co. 43.7801
Kim, Charles. 2.8513
Toy, Chin 2.3348

[F. R. Doc, 53-9893; Filed, Nov. 20, 1953;
11:22 a. m.}
et ettt S

[Orange Reg. 244}

PART 933—ORANGES, (IRAPEFRUIT,
TANGERINES .GROWN IN FLORIDA

LIMITATION OF SHIPMENTS

§ 933.647 Orange Regulation ‘244—
(a) Findings. (1) Pursuant to the mara
keting agreement, as amended, and Or«
der No. 33, as amended (7 CFR Part 933),
regulating the handling of oranges,
‘grapefruit, and tangerines grown in the
State of Florids, effective under the ap-
plicable provisions of the Agricultural
Marketing Agreement Act of 1937, as
amended, and upon the basis of the rec-
ommendations of the committees estab-
lished under the aforesaid amended maxr-
keting agreement and order, and upon
other available information, it is hereby
found that the limitation of shipments
of Temple oranges, as hereinafter pro-
vided, will tend to effectuate the deolared
policy of the act.

(2) It 15 hereby further found thatb
it is impracticable and contrary to the
public interest to give: preliminary no-
tice, engage In public rulequing pro-
cedure, and postpone the effective date of
this section until 30 days after publica-
-tion thereof in the FepEraL REGISTER (60
Stat. 237; 5 U. S. C. 1001 et seq.) because
the time intervening between the date
when information upon which this sec-
tion 1s based became available and the
time when this section must become
effective in order to effectuate the de-
clared policy of the act Is insufficient; a
reasonable time is permitted, under the
circumstances, for preparation for such
effective time; and good cause exlists
for making the provisions this section
effective not later than November 23,
1953, Shipments of Temple oranges,
grown 1n the State of Florida, are preg-
ently subject to regulation by grades,
pursuant to the amended marketing
agreement and order, and will so .con-
tinue ‘until November 23, 1953; the
recommendation and supporting infor«
mation for continued regulation subse-
quent to November 22 was promptly
submitted to the Department after an
open meeting of the Growers Adminis-
trative Committee on November 17; such
meeting was held to consider recom-
mendations for regulation, after giving
due notice of such meeting, and inter-
ested persons were afforded an oppor-
tunity to submit their views at this
meeting; the provisions of this section,
including the effective time hereof, are
1dentical with the aforesaid recommen-
dation of the committee, and informe-
tion concerning such provisions and
effective time has been disseminated
among handlers of such Temple oranges;
it 1s necessary, in order to effectuate the
declared policy of the act, to make this
section effective during the period here~
mafter set forth so as to provide for the
continued regulation of the handling of
Temple oranges; and compliance with
this section will nob require any speclil
preparation on the part of the persons
subject thereto which cannot be com-
pleted by the effective time hereof.

-(b) Order (1) During the period be-
ginning at 12:01 a. m.,, e. s. t., November
23, 1953, and ending at 12:01 a. m,,

AND
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e. s. 1., November 30, 1953, no handler
shall ship:

(i) Any Temple oranges grown 1n the
State of Florida, which do not grade at
least U. S. Fancy.

(2) During the period beginmng at
12:01 a. m., e. s. 1., November 30, 1953,
and ending at 12:01 e. s. t., July 31, 1954,
no handler shall ship:

(i) Any Temple oranges grown in the
State of Florida, which do not grade at
least T. S. No. 2.

(3) As used in this section, the terms
‘“handler,” “ship,” and “Growers Admin-
istrative Committee” shall each have the
same meaning- as when used mn said
amended marketing agreement and or-
der; and the terms “U. S. Fancy,” and
“U. S. No. 2” shall have the same mean-
g as when used 1m the revised United
States Standards for Flonda Oranges
(§51.302 of this title)

(Sec. 5, 49 Stat. 753, as amended; 7 U. S. C.
and Sup. 608c) -

Done at Washington, D.C., this 18th
day. of November 1953.
[sEAL] S. R. Syars,
Diwrector Fruit und Vegeiable
Branch, Production and Mar-
keting Admwnstration,

[F. R. Doc. 53-9846; Filed, Nov. 20, 1953;
8:55 a. m.]

[Tangerine Reg. 140]

PaRrT 933—ORANGES, GRAPEFRUIT, AND
TANGERINES GROWN IN FLORIDA

LIMITATION OF SHIPMENTS

§ 933.648 Tangerine Regulation 140—
(a) Findings. (1) Pursuant to the mar-
keting agreement, as amended, and Or-
der No. 33, as amended (7 CFR Part 933),
regulating the handling of oranges,
grapefruit, and tangerines grown in the
State of Flonda, effective under the ap-
plicable prowisions of the Agricultural
Marketing Agreement Act of 1937, as
amended; and upon the basis of the rec-
ommendations of the committees estab-
lished under the aforesaid amended mar-
keting agreement and order, and upon
other available information, it 1s hereby
found that. the limitation of shipments
of tangermmes, as heremafter prowvided,
will tend {o effectuate the declared pol-
1cy of the act.

(2) It 1s hereby further found that it
1s impracticable and contrary to the
public mterest to give prelimmnary no-
tice, engage 1 piblic rule-making pro-
cedure, and postpone the effective date
of this section until 30 days after publi-
cation thereof in the ¥FeD-RAL REGISTER
(60 Stat. 237; 5 U. S. C. 1001 et seq.) be-
catse the time mtervening between the
date when miormation upon which this
section 1s based became available and
the time when this section must become
effective 1n order to effectuate the de-
clared policy of the act is insufficient; a
reasonable time 1s permitted, under the
circumstances, for preparation for such

, effective time; and good cause exists for
making the provisions of this section ef-
fective not later than November 23, 1953.
Shipments of tangermes, grown in the
State of Flonda, are presently subject to
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regulation by grades and sizes, pursuant
to the amended marketing agreement
and order, and will so continue until
November 23, 1953; the recommendation
and supporting information for con-
tinued regulation subsequent to Novem-
ber 22 was promptly submitted to the
Department after an open meeting of the
Growers Administrative Committee on
November 17; such meeting was held
to consider recommendations for regu-
lation, after giving duec notice of such
meeting, and interested persons were
afforded an opportunity to submit their
wviews at this meeting; the provisions of
this section including the effective time
hereof, are identical with- the aforesaid
recommendation of the committee, and
information concerning such provisions
and efective time has been disseminated
among handlers of such tangerlnes; it
is necessary, in order to effectuate the
declared policy of the act, to make this
section effective during the period here-
inafter set forth so as to provide for the
continued regulation of the handling of
tangerines; and’ compliance with this
section will not require any special prep-
aration on the part of persons subject
thereto which cannot be completed on
or before the effective date hereof.

(b) Order (1) During the pericd be-
gmmng at 12:01 a. m.,, e, s. t., Novem-
ber 23, 1953, and ending at 12:01 a. m.,
e. s. t., November 30, 1953, no handler
shall ship:

(i) Any tangerines, grown in the State
of Florida, that do not grade at least
U.S.No. 1, or

(ii) Any tangerines, grown in the State
of Florida, which are of a size smaller
than the size that will -pack 176 tan-
germes, packed in accordance with the
requirements of a standard pack, in a
half-standard box (inslde dimenslons
915 x 915 x 1915 inches; capacity 1,726
cubic inches)

(2) As used iIn this section, “han-
dler,” “chip,” and “Growers Administra-
tive Committee” shall have the same
meanng as when uzed in said amended
marketing agreement and order; and
“U. S. No. 1” and “standard pack” shall
have the‘same meaning as when used in
the United States Standards for Tan-
gerines (§ 51.416 of this title).

(See. 5, 49 Stat. 753, as amended; 7 U. S. C.
and Sup. €08¢c) ™ -

Done at Washinzton, D. C., this 18th
day of November 1933.

[seAL] S. R, SurrH,
Director, Fruit and Vegetable
Branch, Production and Lfar-
keting Administration.

[F. R. Doc. 53-9847; Filed, Nov. 20, 1953;
8:55 a. m.]

[Lemon Reg. 512

PaRrT 953—LE21r0Ns GROWI 127 CALIFORNIA
AND ARIZONA

LIMITATION OF SHIPLIENIS

§953.619 Lemon Regulalion 512—
(a) Findings. (1) Pursuant to the mar-
keting agreement, as amended, and
Order No. 53, as amended (7 CFR Part
953), regulating the handling of lemons
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grown in the State of California or in
the State of Arizona, effective under the
applicable provisions of the Agnicultural
Marketing Agreement Act of 1937, as
amended (7 U. S. C. 601 ef seq.) and
upon the basis of the recommendation
and Information submifted by the
Lemon Administrative Committee, es-
tablished under the said amended mar~
keting asreement and order, and upon
other available information, it is hereby
found that the limitation of the quantity
of such lemons which may be handled,
as hereinafter provided, will tend to
effectuate the declared policy of the act.

(2) It is hereby further found that it
Is impracticable and contrary to the
public interest to give preliminary no-
tice, engage in public rule-makinz pro-
cedure, and postpone the effective date
of this section until 30 days after pub-
lcation-thereof in the FEDERAL REGISTER
(60 Stat. 237; 5 U. S. C. 1001 et seq.)
because the time intervenung beftween
the date when information upon which
this cection is based became available
and the time when this section must be-
come effective in order to effectuate the
declared policy of the act is insuficient,
and a reasonable time is permitted, under
the circumstances, for preparation for
such effective time; and good cause exists
for making the provisions of this section
effective as hereinafter set forth. Ship-
ments of lemons, grown in the State of
California or in the State of Arizona, are
currently subject to regulation pursuant
to said amended marketing agresment
and order; the recommendation and sup-
porting information for regulation dur-
Ing the period specified in this szction
was promptly submitted to the Depart-
ment after an open meeting of the
Lemon Administrative Committee on No-
vember 18, 1953; such meetinz was held,
after giving due notice thereof to con-
slder recommendations for regulation,
and interested persons were afforded an
opportunity to submit their views at thus
meeting; the provisions of this seetion,
including its effective time, are identical
with the aforesaid recommendation of
the committee, and information con-
cerning such provisions and effective
time has been disseminated among han-
dlers of such lemons; it is necessary,
order to effectuate the declared policy of
the act, to make this section effective
during the pericd hereinafter spzcified;
and compliance with this section will not
require any special preparation on the
part of persons subject therefo which
cannot’ be completed by the effective

time thereof.

(b) Order. (1) The quantity of lem-~
ons grown in the State of Califorma or
in the State of Arizona which may be
handled during the periocd besinmnz at
12:01 2. m., P s. t., November 22, 1953,
and ending at 12:01 a. m., P. s. &,
November 29, 1953, is hereby fixed as
follows:

(1) District 1. 18 carloads;

(i1) District 2: 220 carloads;

(iil) District 3: 12 carloads.

(2) The prorate base of each han-
dler who has made application therefor,
as provided in the said amended market~
ing agreement and order, is hercby ficed
in accordance with the prorate base
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schedule which is attached to Lemon
Regulation 511 (18 ¥. R. 7229) and made
a part hereof by this reference,

(3) As used in this section, “handled,”
“handler,” “carloads,” “prorate base,”
“District 1,” “District 2,” and “District
3,” shall have the same meamng as when
used in the said amended marketing
agreement and order.

(Sec. 6, 49 Stat. 753, as amended; 7 U. S. C.
and Sup. 608¢c)

Done at Washington, D. C., this 19th
day of November 1953. -

[SEAL] S. R. SMiTH,
Director -
Fruit and Vegetable Branch.

[F. R. Doc, 63-9874; Filed, Nov. 20, 1953;
8:57 a. m.]

PARrT 997—FILBERTS GROWN IN OREGON
AND WASHINGTON

CHANGES IN SALABLE, SURPLUS, AND
‘WITHHOLDING PERCENTAGES

‘Upon the basis of the recommenda-
tion of the Filbert Control Board, the
~administrative agency for operations un-
der the marketing agreement and order
(7 CFR, 1952 Rev., Part 997) regulating
the handling of filberts grown m Oregon
and Washingfon, effective pursuant to
the provisions of the Agricultural Mar-
keting Agreement Act of 1937, as
amended (7 U. S. C. 601 et seq.) and
other available information, it is hereby
found and determined that the existing
yegulation (18 F R. 5727 fixing the sal-
able, surplus, and withholding percent-
ages for filberts at 95 percent, 5 percent,
and 5§ percent, respectively, should be
amended to provide for salable, surplus,
and withholding percentages for the
fiscal year beginning August 1, 1953, at
100 percent, 0 percent, and 0 percent, re-
spectiyely. Therefore, it 1s hereby
ordered that § 997.203 be, and it 1s hereby
amended, to read as follows:

§ 997.203 Salable, surplus, and with-
holding percentages for merchantable
wnshell filberts. For the fiscal year be-
ginning August 1, 195% the salable per-
centage of merchantable inshell filberts
shall be 100 percent, the surplus percent-
age shall be 0 percent and the withhold-
ing percentage shall be 0 percent.

It1s hereby found and determined that
it 1s impracticable, unnecessary, and con-
trary to the public interest fo give pre-
limmary notice, engage i public rule
making procedure, and to postpone the
effective date of this document later than
the date of its publication in the FEDERAL
REGISTER., The existing regulation for
the 1953-54 fiscal year was fixed on the
basis of an estimate of merchantable fil-
bert production which s substantially
greater than the presently indicated
merchantable production based on the

-
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latest crop information. As g result of
this situation, it now appears that the
entire production’ of merchantable fil-
berts for the 1953-54 fiscal year will be
below the quantity requred to meet the
estimated trade demand: ‘Thistrade de-
mand 1s of such charaocter as to-require
that all of said merchantable filberts be
made available to meet demand as
promptly as 1s practicable. Further, the
effect of this action will be to benefit the
persons affected thereby in that it will
serve to relieve them of existing restric-
tions. No preparation for this regula-
tion will be necessary which cannot be
“compléted prior to its effective date.
Therefore, good cause exists for not giv=-
mg preliminary notice, engaging 1 rule
making procedure, and postponing the
effective date of this document later than
the date of its publication in the FEpERAL
REGISTER. (Sge section 4c of the Ad-
mmistrative Procedure Act; 5 U. S. C,
1001 et seq.)
(Sec. 5, 48 Stat. 31, as amended; 7 U. S. C.
and Sup. 608¢c)

Issued at Washington, D. C., this 18th
day of November 1953, to become effec-
tive upon publication of this document
m the FEDERAL REGISTER.

+ [SEAL] S. R. SMITH,
Director,.
Fruit and Vegeiable Branch.

_[F. R. Doc. 53-9848; Filed, Nov. 20, 1953;
8:55 a. m.].

TITLE 21—FOOD AND DRUGS

Chapter I—Food and Drug Adminis-
-fration, Depariment of Health,
Education, and Welfare

PART 141-—TESTS AND METHODS OF ASSAY
FOR ANTIBIOTIC AND ANTIBIOTIC-CON=~
TAINING DRUGS

PART 146—CERTIFICATION OF BATCHES OF
ANTIBIOTIC AND ANTIBIOTIC-CONTAIN-
mwe DRUGS

MISCELLANEOUS AMENDMENTS

By virtue of the authority vested in
the Secretary by the provisions of the
Federal Food, Drug, and Cosmetic Act
(sec. 507, -59 Stat. 463, as amended by
61 Stat. 11, 63 Stat. 409, 67 Stat. 389;
sec. 701, 52 Stat. 1055; 21 U. S. C. 357,
371, 67 Stat. 18) the regulations for

tests and methods of assay for antibiotie-

-and antibiotic-containing drugs (21
CFR, 1952 Supp., Part 141) and certifi-
cation of batches of antibiotic and anti-
brotic-containing drugs (21 CFR, 1952
Supp., Part 146) are amended as 1ndi-
cated below*

1. Part 141 1s amended by adding the
following new sections:

§ 141,418 Zine bacitracin (bacitiacin
zmne salt)—(a) Potency. Proceed as di-
recfed 1n § 141.401 (a) (1), except pre=

pare the sample as follows: Suspend an
accurately weighed sample of approxi«
mately 100 milligrams in 5 milliliters of
distilled water., Add 0.5 milliliter of 3 N
HCI, stir until the sample is dissolved,
and transfer to a 100-milliliter volu-
metric flash and make to volume with
distilled water. Dilute an aliquot of this
solution to 1.0 unit per milliliter (esti-
mated) with 1-percent phosphate buffor.

(b} Toxwcity. Administer orally, by
means of a cannula or othet suitable de-
vice, to each of 5 mice within the weight
range of 18-25 grams, 0.5 milliliter of &
water suspension of the drug containing
4,000 units per milliliter. If no animal
dies within 48 hours, the sample is non=
toxic. If one or more animals die within
48 hours, repeat the test with 5 unused
mice weighing 20 grams (0.5 gram
each)., if all animals survive the repeat
test, the sample -is nontoxie.

(c) Mowsture. Proceed as directed in
§141.5 (a)

(@) pH. Prepare 8 saturated solu-
tion, using anproximately 100 milli-
grams of the sample per milliliter, and
proceed as directed in § 141.5 (b)

(e) Zinc content—(1) Reagents—()
8-hydroxyquinoline. Dissolve 5.0 grams
of 8-hydroxyquinoline in 12 milliliters of
acetic acid. Dilute to 100 milifliters
with distilled water and filter 'if not
clear. Do nof use this solution if i is 2
weeks old.

(i) Ammonium acetate solution (up-
proxzimately 2N) Dissolve 150-160
grams of ammonium acetate in 1 liter of
distilled water and filter if not clear.

(iii) 10-percent acetic acid. Add 1
part of acetic acid to 9 parts-of water.

(2) Procedure. Accurately weigh ap-
proximately 500 milligrams of the sam«
ple in a 400-milliliter beaker. Dissolved
the sample in 5 milliliters of 10-percent
acetic acid and dilute to about 100 milli«
liters with distilled water, Heat the
solution to 70° C.~90° C. and then add 10
milliliters of the 8-hydroxyquinoline re-
agent. Slowly add the ammonium ace-
tate solution until a pH of 4.9-5.1 is
reached (usually about 20 milliliters is
required) Heat just below the boiling
pomnt for 2-5 minutes and then allow to
cool for 30-60 minutes. Filter through
a tared Gooch crucible, wash the precipi-
tate thoroughly with distilled water, and
dry to constant weight at 130° C.~140° C.
Calculate the percentage of zinc content
as follows:

welght of precipitato X 18.49
welght of sample in milligrams

§ 141419 Bacitracm-neomycine-
polymyxzin troches, zinc bacitracin<
neomycm-polymyxin troches—(a) Po~
tency—(1) Content of bacitracin or ztio
bacitracin. Proceed as directed in
§ 141.403 (a) except if it is zinc bacl-
tracin add 0.1 milliliter of 3 N HCI1 per
1,000 units when preparing the initial
stock solution. The content of baclitra«

Percent zinec=
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cin or zine bacitracin is satisfactory if
the drug_contains not iess than 85 per-

cent of the number of units per troche_

that it 1s represented to contain.

(2) Neomycin content. Proceed as
directed 1 § 141.410 (a) (1) (ii). The
content of neomycin 1s satisfactory if the
drug contains not less than 85 percent
of the number of milligrams of activity
that it 1s represented to contain.

(3) Polymyxin conient. Proceed as
directed m § 141.112 (a) (1) (i) except
calculate from the quantity of neomycin
feund (using the method prescribed in
subparagraph (2) of this paragraph) the
quantity of neomycin that would be
present, when the sample, 1s diluted to
contamm 100 units of polymyxin (Iabeled
potency) per milliliter. Prepare -the
polymyxin standard curve by adding this
caleulated quantity of neomycin to each
concentration of polymyxm used for the
curve. Use this standard curve to cal-
culate the polymyxin content of the sam-~
ple. Its content of polymyxin
satsifactory if it contains not less than
85 percent of the number of units per
troche that it 1s represented to contain.

(b) Mossture. Proceed as directed in
§ 1415 (a)

2. In §146.403 Bacitracin tablels
* * * subparagraph (1) (ii) of para-
graph .(¢) Labeling 1s amended by
changing the semcolon at the end
thereof to a comma and adding the fol-
lowing clause: “except that the blank
may be filled 1n with the date which is
18 months after the month during
which the batch was certified if the per-
son who requests certification has sub-
mitted to the Commussioner results of
tests and assays showing that after hav-
ing been_stored for such period of time
such drug as prepared by him complies
with the standards prescribed by para-
graph (a) of this section;”

3. Part 146 i1s amended by adding the
following new sections:

§ 146.418 Zinc bacitracin (bacitracin
zine salty—(a) Standards of identity,
strength, quality, and purity. Zinc baci-
tracin 1s the zine salt of a kind of baci-
tracin or 2 mixture-of two or more such
salts. It 1s so purified and dried that:

(1) Its poteney is not less than 40
units per milligram;

(2) It 1s nontoxic,

(3) Its moisture content is not more
than 5 percent.

(4) Tis pH 1s not less than 6.0 and not
more than 7.5.

(5) Its zinc content is not more than
10 percent by weight on a moisture-free
basis.

(b) Packaging. In all cases the im-
mediate containers shall be tight con-
tamers as defined by the U. S. P. The
composition of the immediate containers
shall be such as will not cause any
change 1n the strength, quality, or purity
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of the contents bayond any limit there-
for mn applicable standards, except that
mnor changes so caused that are nor-
mal and unavoidable in good packaging,
storage, and distribution practice shall

-be disregarded.

(c) Labeling. Each package of zinc
bacitracin shall bear on its outside wrap-
per or container and the immediate
container:

(1) The batch mark.

(2) The number of units of bacltracin
activity per.millisram of 2zinc bacitracin
and the number of grams of the drug in
the immediate container,

(3) The statement “Expiration date
..... , the blank being filled in with
the date which is 24 months after the
month during which the batch was cer-
tified.

(4) The statement “For use only in the
manufacture of nonparenteral drugs.”

(5) The statement “Caution: Federal
law prohibits dispensing without pre-
scription.”

(d) Request for certification; samples.
(1) In addition to complying with the
requirements of § 146.2, a percon who
requests certification of a batch shall
submit with his request a statement
showing the batch mark, the number of
packages of each size in the batch, the
number of units of bacltracin activity
pel milligram of zinc bacitracin, the
zine content, and the total number of
grams of zine bacltracin in each package.
Such request shall be accompanied or
followed by the results of tests and assays
made by him on the batch for pofency,
toxucity, moisture, pH, and zinc content.

(2) Such person shall also submit with
his request an accurately representative
sample of the batch, consisting of 5
packages each containing approximately
1.0 gram taken from a different part of
such batch, and each shall be packaged
in accordance with the requirements of
paragraph (b) of this section.

(e)'Fees. The fee for the servicesren-
dered with respect to each batch under
the regulations in this part shall be:

(1) $4.00 for each immediate container
in the sample submitted in accordance
wih paragraph (d) (2) of this section.

(2) If the Commissioner considers
that investigations other than the exam-
ination of such immediate containers
are necessary to determine whether or
not-such batch complies with the re-
quirements of § 146.3 for the issuance of
% certificate, the cost of such investiga-

ons,

The fee prescribed by subparagraph (1)
of this paragraph shall accompany the
request for certification unless such fee
15 covered by an advance deposit main-
tained in accordance with § 146.8 (d).

§ 146.419 Bacitracin-neomycin-poly=
myxin troches, zinc bacitracin-neomy-
can-polymyzin troches—(a) Standards
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of identity, strength, quality, and purify,
Bacltracin-neomycin-polymy=in troches
and zine bacitracin-nzomycin-polymy=-
in troches are troches composed of baci~
tracin or zine bacitracin, neomyen, and
rolymyxin B with one or more suitable
and harmless diluents, binders, Iubn-
cants, colorings, and fiavorings. The
potency of each troche is not Iless than
200 units of bacitracin or zinc bzeifracmn,
5.0 millizram of neomycin, and 2,000
units of polymyxin B. Its moisture con-
tent is not more than 5 percent. The
bacitracin used conforms to the stand-
ards prescribed thercfor by § 146.401 (a)
except §146.401 (a) (1) (2) and (&)
but its potency is not less than 30 units
per milligram. The zinc bacitracin used-
conforms to the standards prescribed
therefor by § 146.418 (a) 'The necmyen
used conforms to the standards pre-
scribed therefor by §146.410 (a) (2)
The polymyxin B used conforms to the
standards prescribed therefor by § 146.-
107 (a). Each other substance uszd, if
its name Is recognized in the U. S. P. or
N. F.,, conforms to the standards pre-
scribed therefor by such offic.al com-
pendium.

(b) Packaging. It shall be packaged
in accordance with the requirements
preseribed by § 146.403 (b

(c) Labeling. Each package shall
bear on its labzl or labeling, as heremn-
after indicated, the following:

(1) On the outside wrapper or con-
tainer and the immeadiate confamer:

(1) The batch mark.

(if) The number of units of bacifracin
or zinc bacitracin, the number of milli-
grams of neomycin, and the number of
units of polymyxin B in each troche of
the batch.

(ili) The statement “Expiration date

——eeee————-" the blank bemng filled n
with the date which is 12 months after
the month during which the batch was
certified.

(2) On the outslde wrapper or con--
tainer:

(1) The statement “Caution: Fedsral
law prohibits dispensing without pre-
scription.”

(i) Xf it Is packaged for dispensing, a
reference specifically identifying a read-
ily avaflable medical publication con-
taining information (including contra-
indications and possible sensitization)
adequate for the use of such druz by
practitioners licensed by law to admm-
ister it; or a reference to a brochure or
other printed matter contaiming such
information, and a statement that such
brochure or other printed matfer will
be sent on request: Provided, however,
That this reference may be omitted if
the information is contained 1n a circu-
Iar or other labeling within or attached
to the package.

(@) Request for certification; samples.
(1) In addition to complying with the
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requjrements of § 146.2, a person who re-
quests certification of a batch shall sub-
mit with his request a statement show-
ing the batch mark, the number of pack=
ages of each size 1n such bateh, the batch
mark and (unless they were previously
submitted) the dates on which the latest
assays of the bacitracin or zinc bacitra-
cin, neomycin, and polymyxin B used in
making such batch were completed, the
potency of each troche, the quantity of
each 1ngredient used mm making the
bateh, the date on which the latest assay
of the drug comprising such batch was
completed, and a statement that each
ingredient used 1n making the batch con-
forms to the requirements prescribed
therefor by this section.

(2) Except as otherwise provided in
subparagraph (4) of this paragraph,
such person shall submit in connection
with his request results of the tests and
assays listed after each of the following,
made by him on an accurately repre-
sentative sample of:

(i) The batch; average potency of
bacitracin or zinc bacitracin, neomycin,
and polymyxin per troche, and average
moisture.

(ii) The bacitracin used in making
the batch, potency, toxicity, moisture,
and pH.

(iii) 'The zinc bacitracin used in mak-

.Ing the batch; potency, toxicity, mois-
ture, pH, and zinc content.

(iv) The neomycin used in making
the batch; potency, toxicity, moisture,
and pH.

(v) The polymyxin used in makmg
the batch; potency and.toxicity.

(3) Except as otherwise provided by
subparagraph (4) of this paragraph,
such person shall submit 1 connection
with his request, in the quantities here-
inafter indicated, accurately represent-
ative samples of the following:

(1) The batch; 1 troche for each-5,000
troches 1n the batch, but in no case less
than 40 troches or more than 100 troches,
collected by taking single troches at such
intervals throughout the entire time of
tableting that the quantities tableted
during the intervals are approximately
equal.

(ii) 'fhe bacitracin used in making the
batch; 6 packages, each contaiming ap-
proximately equal portions of not less
than 0.5 gram, packaged in accordance
with the requirements of § 146.401 (b)

(iii) The zinc bacitracin used 1n mak-
ing the batch; 5 packages, each con-
tamning approximately equal portions of
not less than 1.0 gram, packaged 1n ac-
cordance with the requrements of
§ 146.418 (b)

(iv) The neomycin used in making the
bateh; 5 packages, each contaimng ap-
proximately equal portions of not less
than 0.5 gram.
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(v) The polymyxin used in making
the batch; 5 packages, each. containing
approximately equal portions of not less
than 0.5 gram.

(vi) In case of an initial request for
certification, each other ingredient used
1n making the batch; 1 package of each,
contaming approximately 5 grams.

(4) No result referred to in subpara-
graph (2) (i) (i) @Gv) and (v) of
this paragraph, and no samples referred
to 1n subparagraph (3) (b diD) Gv)
and (v) of this paragraph, 1s required if
such result or sample has been previ~
ously submitted.

(e) Fees. The fee for the services
rendered with respect to each. batch
under the regulations in this part shall

e:

(1) $1.00 for each troche in the sam-
ple submitted 1n accordance with para-
graph (d) (3) (1) of this section; $4.00
for each package in the samples submit-
ted in, accordance with paragraph (d)
(3) G dd dw, (v) and (vi) of this
section.

(2) If the Commissioner considers
that investigations, other than examina-
tion of such troches and packages are

‘necessary to determine whether or not

such batch complies with the require-
ments of §146.3 for the issuance of a
certificate, the cost of such investiga-
tions.

‘The fee prescribed by subparagraph (1)
of this paragraph shall accompany the
request for certification unless such fee
15 covered by an advance deposit mamn-
tamed 1n accordance with § 146.8 (d)

(Sec. 701, 52 Stat. 1055; 21 U. S. C. 871)

Notice and public procedure are not
necessary prerequsites to the promulga-
tion of this order, and I so find, since it
was drawn 1n collaboration with inter-
ested members-of the affected industry
and smce it would be agamst public
mterest to delay providing for the
amendments set forth above.

This order shall become effective upon
publication 1n the FEDERAL REGISTER,
smee both the public and the affected
industry will benefit by the earliest effec-
tive date, and I so find.

.Dated: November 17, 1953.

[seaLl OVETA Cunp HOBBY,
Secretary.
[F. R. Doc. 53-9843; Filed, Nov. 20, 1953;

8:5¢ a. m.]

TTLE 31—MONEY AND
FINANCE: TREASURY

Chapter V—Foreign Assets Control,
Department of the Treasury

PArT 500—FOREIGN ASSETS CONTIROL
REGULATIONS

AMENDMENT OF REGULATIONS RELATING TO
IMPORTATIONS

The Foreign Assets Control Regula-.
tions, 31 CFR 500.101-500.808, are hero-
by amended by the amendment of
§ 500.204 (a) (2) and (a) (3) and by the
amendment of § 500.536 (¢) and the ad-
t(i(ili;ioa )of subdivision (v) to §500.536

The principal effect of the amend-
ment of §500.204 is to make certdin
changes in the lists of commodities deal-
mgs 1 which are prohibited except un-
der license. Attention is spedifically di-
rected to § 500.204 (a) (2) as it relates
to aniseed, aniseed oil, eggs and egg
products, fur skins, gallnuts, jade, men-
thol, and silk (tussah) Attention s spe-
cifically directed to §500.204 (a) (3) as
it relates to camphor, camphor oil, cane
webbing; and hardwood manufactures.

The amendment of § 500.536 makes the
provisions of the general license con-
tained 1 that section applicable to goods
of Chunese type thereafter imported, tho
German origin of which is properly cer=
tified by the Government of the Federal
Republic of Germsany. Goods so certl-
fied may ‘be purchased, flnanced, and
mmported without any specific Forelgn
Assets Control license.

§ 500.204 Importation of and dealings
n certaan merchandise., (a) Excépt as
specifically authorized by the Secrotary
of the Treasury (or any person, agency,
or mnstrumentality designated by him)
by means of regulations, or rulings, in
structions, licenses, or otherwise, no per=
son subject to the jurisdiction of the
United States may purchase, transport,
mmport, or otherwise deal in or engage in
any transaction with respect to any mer«
chandise outside the United States if
such merchandise is:

& » L] -] -]

(2) Merchandise specified in this sub-
paragraph, however processed, unless
such merchandise is imported directly
from a country named as excepted for
that type of merchandise:

Type of merchandise

Ezceptions

(1) All merchandise, not elsewhere specified in this paragraph, if None.
prior to Dzc. 17, 1950, imports thereof into the United States
were chiefly of Chinese origin within the meaning of this

chapter, and
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Type of merchandise Ezceptions
(ii) Al of the following specified types of merchandise:
- Aniseed Afexico, Spain, Twurkey.
Aniseed oil None,
Antiques, Chinese type (other than Chinese porcelain which None.
qualifies within the provisions of par. 1811 of the Tariff
Act of 1930 and which is decorated with the armorial
-bearings, crests, monograms, cyphers, or badges of Euro-
pean or American families or societies or bearlng motifs
based thereon, or with European or American political,
memeorial, or Masonic scenes or devices or with European
or American figures, ships, or other.scenes, or with motifs
or inseriptions in English, Latin, or any other Europcan
language).
Bamboo, split None.
Beverages, Chinese type. None.
Braids, straw. Italy, Japan.
Bristles, hog, Asfatic (other than Indian), including such None.
bristles in knots or other processed condition.
Bristles, hog, dyed, including such bristies in knots or other None.
processed condition.
Carpet wool, Tibetan type (including Nepalese type) .—-—ee-. None.
Cashmere Iran.
Cassia. Associated states of
Cambodla, Lao3 and
Vietnam (formerly
Eknown o3 Indo~
China) Indonesia.
Cassla oil None.
Drugs, Chinese type. None.
Eggs, poultry
Whole in the shell, other than chicken None.
~Whole, dried None.
Albumen, dried None,
Yolks, dried. None.
Firecrackers None.
Floor coverings, grass and straw, including seagrass mats and  Japan.
-squares. =
Foodstuffs,.Chinese type. None.
FPur skins: -
Goat and kid Argentina, Ethlopla
- (including Eritrea),
Iran, Iraq.
Eolinsky. Republic of Korea.
‘Weasel. Canada.
Galinuts, including tannic acid, other than Aleppo cavoccaea None.
Ginger root, candied or otherwise prepared or preserved..... None.
Hair, human:
Raw, Asiatie None. N
Nets and netiing. None,
EHats, unfinished:
Manila Hemp (Abaca) None.
Palm leaf. Alexico, Philippines.
Straw. Brazil, Dominican Re-

(Unfimshed hats of the following types are not in-
cluded: ILindu, Lintao, Macorra, Panama, Pandan,

Rafiia, Toquilla,_.and Yeddo.)

public, Italy, Japan,
Phllippines,

Jade, stones, cut but not-set and suitable for use in jewelry._ None.

Aledicines, prepared, Chinese type None.

Afenthol, natural and synthetic. Brazil,

Musk None.

Silk, tussah None.

Sophora Japonica, including Rutin None.

_ Tea, Chinese type: Formosa.

Tung oil Argenting, Brazll, Pare
aguay.

Wealnuts France, Iran, Italy,
Turkey.

(3) Merchandise specified 1n this sub-
paragraph, howsoever processed, if such
merchandise 1s or has been located in
or transporfed from or through Hong
Kong, Macao, or any country not in the
authorized trade territory.

Type of merchandise
Agar Agar.
Antimony.
Bamboo:
Bags, baskets and other manufactures ex-
cluding furniture,
Poles and sticks.

No.228——2

Bismuth.

Camphor, natural and synthetlie.

Camphor oil, natural and synthetic.,

Cane webbing,

Carpet wool.

Carpets.

Chinaware.

Citronella ofil.

Cotton manufactures:
Embroideries and Inces.
Embroldered and laco articles,
Handkerchiefs:

Wearing apparel.

Cotton waste,
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Earthenware.

Feathers and down, Aslatic.

Halr, animal,

Hardwood manufactures, including furni-
ture other than bentweoed furniture.

Hats, paper.

Hides, buffalo, including India water buffalo.

Ivory maonufactures.

Linen manufactures:
Handkerchiefs.
Embrolderies and laces.
Embroldered and lace articles.
Other articles excluding wearlng apparel.

2folybdenum.

Quicksilver.

Ramle.

Rugs.

Scagrass and straw manufoctures, excluding
floor covering.

Sesame, ofl and ceed.

Shoes, leather-coled with non-leather uppers.
Raw and manufactures.
Waste.

Sking, deer and geat.

Stones, comiprecious and manunfactures
thereof excluding jewelry.

Tapestries  (including needlewrork tapes-
tries).

Taploca (including taploca fiour).

Tin:

Alloys.
Barg, bloclis and plgs.
Ore.
Tungsten ores and contentrates.

$500.536 Certamn iransactions with
respect to merchandise cffectéd by
§500.204. * ¢ *

(c) The purchase outside the United
States for importation into the United
States of merchandisa specified in
§500.204 (other than merchandise to
which §500.204 (a) (1) is applicable}
and the importation of such merchandise
into the United States (including trans-
actions listed in paragraph (a) of this
section) are authorized if the merchan-
dise Is shipped to the United States di-
rectly or on a through bill of lading from
the Federal Republic of Germany, Hong
Kong, Japan, Taiwan (Formosa) or the
Republic of Xorea, provided that there
is presented to the collector of customs
in connection with such importation the
original of an appropriate certificate of
origin as defined in paragraph (d) of
this section.

(d) A certificate of orizin is appro-
priate for the purposes of this section

only if
(1) It is a certificate of orimin which
E 4 s 4 - L 3 -

(v) In the case of merchandise shupped

from the Federal Republic of Germany,
is issued by the Federal Mimsfry -of
Economics of the Federal Republic of
Germany (or its Federal Agency for
Commodity Trade) and relates to mer-
chandise exported from Germany aifer
November 20, 1953.
(Sec. 5, 40 Stat. 415, as amended; 50 U. S. C.
App. 5; E. 0. 9183, July 6, 1942, 7 P. R. 5205;
3 CFR, 1843 Cum. Supp. E. O. 8383, Aug. 20,
1948, 13 F. R. 4831; 3 CFR, 1948 Supp.)

[seEAL] A. N. Oversy,
Acting Secretary of the Treasury.

[P. B. Doc. 653-9368; Filed, Nov. 20, 1933;
8:56 a. m.]
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TITLE 14—CIVIL AVIATION
Chapter I—Civil Aeronautics Board

Subchapter A—Civil Air Regulations
[Supp. 1]

PART 18—MAINTENANCE, REPAIR, AND AL-
TERATION OF AIRFRAMES,, POWERPLANTS,
PROPELLERS, AND APPLIANCES

CAA RULES, INTERPRETATIONS, AND POLICIES

The rules, interpretations, and policies
of the Administrator contained n. this
supplement, implement the provisions
of Part 18 published on April 5, 1952,
in 17 F R. 2975, and made effective by
the Civil Aeronautics Board on June 15,
1952. ‘The rules are made effective with-
out delay in the interest of awviation
safety. Compliance with the notice,
procedures, and effective date provisions
of section 4 of the Admimstrative Pro-
cedure Act 1s impracticable and contrary
to the public interest, and therefore 1s
not required.

All rules of the Civil Aeronautics Board
published 1n Part 18 are repeated here
for the guidance of the public. The fol-
lowing rules, interpretations, and poli-
cies, which supersede all rules, interpre-
tations, and policies previously promul-
gated by the Admmstrator of Civil
Aeronautics under Part 18, are hereby
adopted:

APPLICABILITY AND DEFINITIONS

Sec.

18.0 Applicablility of this part.

18.1 Definitions.

18.1-1 Major alterations (CAA Interpreta-
tions) which apply to §18.1 (a)
(16)).

18.1-2 Procedures for handling typical
major alterations (CAA policles
which apply to §18.1 (a) (15)).

18.1-3 Major repairs (CAA interpretations
which apply -to §18.1 (a) (16)).

18.1-4 Minor alterations (CAA interpreta-
tions which apply to §18.1 (a)
(18)).

18.1-5 Minor repair (CAA Interpretations
which apply to § 18.1 (a) (19)).

18,1-6 Preventive maintenance (CAA in-
terpretations which apply to
§18.1 (a) (22)).

GENERAL

18.10 Persons -authorized +to perform
maintenance, preventive mainte-
nance, repairs, and alteratlons.

18.10-1 Persons authorized to perform
maintenance, repairs, and altera-
tions (CAA interpretations which
apply to §18.10 (a)).

18.11 Persons authorized to approve
.maintenance, repairs, and altera-
tions.

18.11~1 Return to service (CAA interpreta-
tions which apply to § 18.11),

18.11-2 Contacting CAA representative
prior to alteration (CAA policies
which apply to § 18.11).

18.12 Flight tests.

18.12-1 Flight tests (CAA interpretations
which apply to § 18.12).

18,12-2 Flight test after component replace- -
ment (CAA policles which apply
to § 18.12).

18.13 Alrcraft operating limitations.

18.13-1 Aircraft operating limitations (CAA

policies which apply to §18.13).

MAINTENANCE, REPAIR, AND ALTERATION
RECORDS

18.20 Required records and entries.

RULES AND REGULATIONS ,

Sec.

18.20-1 Flight time In aircraft record
(CAA interpretations wkich ap-
ply to § 18.20).

18.21 Content of repair and alteration
records.

18.21-1 Scope of repair and alteration rec-
ords (CAA interpretations which
apply to § 18.21 (a)).

18.22 Form and disposition of major re-
pair or major alteration records.

18.22-1  Procedure for certificated mechan-
ics (CAA rules which apply to
§18.22).

18.22-2 Procedure for certificated repair
stations and manufacturers
(CAA rules which apply. to
§ 18.22).

18.23 Provisions for air carrier records.
PERFORMANCE -RULES

18.30 Standard of performance; general.

18.30-1 Standard of performance (CAA in-
terpretations which apply to
§ 18.30).

18.30-2 Wood afrcraft structures (CAA pol-
icies which apply to § 18.30).

18.30-3 Fabric covering (CAA policles
which apply to § 18.30).

18.30-4 Metal aircraft structures (CAA pol-
icies which apply to § 18.30).

18.30-5 Control cables and terminals (CAA

\ .policies which apply to § 18.30).

18.30-6 Bolts, screws, and miscellaneous
fasteners (CAA policies which
apply to § 18.30).

.18.30-7 Corrosion protection, cleaners, and
paint removers (CAA policies
which apply to § 18.30).

18.30-8 Identification and inspection of
material (CAA policies which
apply to § 18:30).

18.30-9  Aircraft equipment (CAA policles
which apply to § 18.30).

18.30-10 Windshields and enclosures (CAA
policies which apply to § 18.30).

18.30-11 Hydraulic systems (CAA policles
which apply-to § 18.30).

18.30-12 Electrical systems- (CAA policies
which apply to §18.30).

18,30-13 Instruments (CAA policies which
apply to § 18.30).

18.30%14 Engine and fuel systems (CAA
policies' which apply to § 18.30).

18.30-15 Propellers (CAA policies which ap-
ply to §18.30).

18.30-16 Weight and balance control (CAA
policies which apply to § 18.30).

18.30-17 Procedures and gulding comments

covering typlcal major altera-
tlons and modifications (CAA
policies which apply to § 18.30).

AvUTHORITY: §§ 18.0 fo 18.30-17 issued under
sec. 205, 52 Stat. 984, as amended; 49 U. STC.
425. Interpret or apply secs. 601, 605, 52
Stat. 1007, 1010, as amended; 49 U. S. C, 551,
555,

APPLICABILITY AND DEFINITIONS

§ 18.0 Applicability of this part. This part
establishes rules for the performance of
maintenance, repair, and” alteration of air-
craft for which airworthiness certificates
have been issued by the Administrator, or
any component thereofl!

18.1 Definitions. (a) As used in this part
terms are defined as follows:

(1) Arcraft. An aircraft shall mesan any
contrivance: now known or hereafter in-
vented, used, or designed for navigation of

1The Administrator publishes Civil Aero-
nautics Manual 18 which lists operations
considered to be maintenance, preventive
maintenance, minor and major repairs, and
alterations, and sets forth acceptable-pro-
cedures, methods, and practices under the
provisions of this part. This manual may
be obtained from the Superintendent of
Documents, Government Printing Office,
Washingfon 25, D. C.

or flight in the air, including atrirame, pow-
erplant, propeller, and appliances.

(2) Aircraft engine, An aircraft ongino
shall mean an engine used, or intended to
be used, for propulsfon of alrcraft, and ine
cludes all parts, appurtenances, and &ccos=-
sories thereof other than propellers.

(8) Awrframe. Alrframe shall mean any
and all kinds of fuselages, booms, nacellos,
cowlings, falrings, empennages, airfoll sur«
faces, and landing gear, and all parts, acces=
sorles, or controls, of whatever de¢soription,
appertaining thereto, but not including
powerplants and propellers.

(4) Alteration. An alteration shall mean
any appreciable change in the deslgn of an
atrframe, powerplant, propeller, or appliance.

(6) Appliances. Appllances shall mean
instruments, egquipment, apparatus, parts,
appurtenances, or accessories of whatever
description, which are used, or are capablo of
being or intended to be used, in the naviga«
tion, operation, or control of aircraft in flight
(Including communication equipment, 0100«
tronic devices, and any other mechanism or
mechanisms installed in or attached to air«
craft during fiight, but excluding para«
chutes), ‘and which are not a part or parts
of airframes, powerplants, or propellers.

(6) Appropriately certificated alr carrier.
An appropriately certificated air carrler shall
mean an alr carrler holding an air carrler
operating certificate, and which s required,
either by its operating certificato or by oporn=
tions specifications approved by the Admine
istrator, to provide for a continuouy air«
worthiness maintenance and inspoction
program to be performed by the carrfer in
accordance with its maintenance manual,

(7) Approved. Approved, when used either
alone or as modifying such words as afroraft,
airframe, powerplant, propeller, appliance,
method, or technique, shall mean approved
by the Administrator of Civil Asronautics
in accordance with the applicablo recquires
ments of this subchapter.

(8) Authorized represeniative of the Ade
ministrator. An authorized represontativo
of the Administrator shall moan any ome
ployee of the Clvil Aeronnutics Administra«
tiont or any private person, authorized by tho
Administrator to perform particular duties
of the Administrator under tho provisions
of this part.

(9) Certificated mechantc. A ‘certificated
mechanic shall mean an individual holding
a valld mechanio certificate with appropriate
ratings issued by the Administrator,

(10) Certificated repair station. A cortifie
cated repair station shall mean & facility for
the maintenance, repalr, and alteration of
alrframes, powerplants, propellers, or appli=
ances, holding a valld ropair statton cortifi-
cate with appropriate ratings issued by tho
Administrator.

(11) Certificated repairman, A cortificat.
ed repairman shall mean an individual hold-
ing a valid repairman certificate fssued in
accordance with Subpart B of Part 24 of this
subchapter.

(12) Component. A component shall
mean a constituent part of an alrcraft.

(18) Instrument. An instrument shall
mean & device utilizing internal mechanism
to Indicate visually or aurally the attitude,
altitude, performance, or operation of an
alrcraft or any component thereof, and shall
include electronic instrumentation and doe
vices for the automatic control of navigation
of the alrcraft in fiight.

(14) Maintenance. Malntenance, which
includes preventive mdintenance, shall moan
the inspection, overhaul, repair, upkeop, and
preservation of airframes, powerplants, pro«
pellers, and appliances, including the* ro-
placement of parts.

(16) Major alteration. A major sltoration
of an alrcraft or any component theroof shall
mean:

(1) An alteration which might cause an
appreciable change in its weight, balance,
structural .strength, performance, PpoOwWor«
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plant operation, flight characteristics, or
other qualities affecting airworthiness, or

(i) An alteration which is not accomp-
lished in accordance with accepted practices
‘or cannot be performed by means of ele-
mentary operations.

(16) XMajor repair. A major repair to an
aircraft or any component thereof shall
mean:

(i) A repair which, If improperly accom~
plished, would adversely affect the structural
strength, performance, flight characteristics,

~powerplant operation, or other qualities af-
fecting airworthiness, or

(i) A ‘repair which Is not accomplshed
in acordance with accepted practices or can-~
not be performed-by. means of elementary
operations.

(17)  Manujfacturer.
mean any person who:

(i) Holds a type or production certificate
for and manufactures an aircraft, aircraft
engine, propeller, or appliance, or

Y{ii) Manufactures an approved appliance
in accordance with a specification issued
by the Administrator.

(18) BIinor alteration. A minor alteration
of an aircraft or any component therecof
shall mean an alterdtion other than a major
alteration..

(19) ifinor repair. A minor repair shall
mean any repair other-than a major repair.

(20) Person. Person shall mean any- In-
dividual, firm, copartnershin, corporation,
company, association, joint-stock associatlon,
or body politic; and includes any trustee,
receiver, assignee, pr other similar repre-
sentative thereof.

(21) Powerplant. Powerplant shall mean
an aircraft engine and its component parts,
and other parts necessary to properly install
-such engine in an alrcraft, but not the
propeller (i used). ~

(22) Preventive maintenance. Preventive
maintenance shall mean simple or minor
Ppreservation operations and-the replacement
of small standard parts not.involving com-
plex assembly operations:?

(23) Propeller. Propeller shall mean a
device for propelling an aircrait through the
air, having blades mounted on a power~
driven shaft, which when totated produces
by its action on the air a thrust approxi-
mately parallel to the longitudinal axis of
the aircraft, and shall also include control
components normally supplied by the manu-
facturer of the propeller. It shall also in-
-clude a system of rotating airfoils which
serve either to counteract the effect of the
main rotor torque of a rotorcraft or to
maneuver a rotorcraft about 1 or more of its
3 principal axes.

(24) Repaiwr. Repalr shall mean the resto-
ration of an airframe, powerplant, propeller,
or appliance to a condition for safe operation
after damage or deterioration.

(25) Type. 'Type shall mean all aircraft
of the same basic design, including all modi-
fications thereto.

§18.1-1 BMMayor alterations (CAA
wnterpretalions which apply to § 18.1 (a)
(15)) Changes of the following types
to an amframe, powerplant, propeller,
or appliance, when not listed in the
specifications issued by the Civil Aero-
nautics Administration, are considered
axwcraft major alterations.

(@) Airframe major alterations. (1)
Major changes to the basic design or ex-
ternal configuration of any structural
component such as:

A manufacturer shall

2 The Administrator will publish, as part of
Civil Aeronautics Manual 18, the varlous
operations constituting preventive mainte-
nance-of the several types of aircraft.
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Englne mounts.

Control system,

Landing gear.

Hull or floats,

Elements of components (cpars, ribs, fite
tings, shock absorbers, bracing, cowlngs,
fairings, balance welghts, cte.) of an oir-
fram;

e.

Hydraulic and electrical actuating system of
components,

Rotor bladcs.

(2) Changes In equipment where the
cumulative weight change of all such
alterations since the aircraft was re-
weighed or the weight and balance data
recomputed exceed two percent of the
certificated empty welght of aircraft
under 12,500 pounds gross weight or 15
of one percent of the certificated maxi-
mum landing welght on afrcraft over
12,500 pounds pross weight and/or the
empty weight center of gravity location
exceeds 1% of one percent of 1. A. C.

(3) Changes to the baslic design of the
fuel, oil, cooling, heatinz, cabin pres-
surization, electrical, hydraulic, delcing,
and exhaust systems.

(4) NModifications to the wing or to
fixed or movable control surfaces which
a%ecb flutter and vibration character-
stics.

(5) Installation or modification of any
system affecting the structural airworth-
mess, flight behavior, or control of the
aweraft.

(b) Powerplant major alterations.
Changes such as the following are con-
sidered major powerplant alterations:

(1) Instaliation of a type of engine
different from that approved for the-
aircraft.

(2) Conversjon of an aircraft enzine
frorr one approved model to another, in-
volving any changes in compression ra-
tio, propeller reduction gear, impeller
gear ratios or the substitution of major
engine parts which requires extensive
rework and testing of the engine. (Sce
§ 18.30-14 (2) (9) for details of identifi-
cation of converted engines.)

(3) Modification of the engine by re-
placing aircraft engine structural parts
with other than those supplied by the
original manufacturer or otherwice spe-
cifically approved by the Civil Aeronau-
tics Administration2

(4) Installation of an accessory which
has not been approved for the engine.

(5) Removal of accezgories that are
listed as required equipment on the air-
craft or enmne specification.

(6) Changes to the basic design of the
engine mount.

(7 Installation of structural parts
such as engine mount attachment holts
or engine attachment bolts, other than
the type of parts approved for the in-
stallation.

(8) Conversions of any sort for the
purpese of using fuel of rating or grade
other than that called for in the engine
specification.

(c) Propeller major  allerations.
Changes such as the following, when not
authorized in the propeller specifications
1ssued by the Civil Aeronautics Adminis-

3 Changes a5 above require extensive proof
tests as specified in Part 13 of the Civil Alr
Regulations.
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tration? are considered major propeller
alterations:

(1) Chancges in blade desizn.

(2) "Changes In hub desizn.

(3) Changes in governor or control
design.

(4) Installotion of a propeller governor
or feathering system.

(5) Installation of propziler de-icing
system.

(6) Installation of parts not approved
for the propeller.

(7) Any changes in the design of a
balance propeller or its controls.

(d) Appliance major alterations.
Chanres to the basic dezign not made 1in
accordance with “Administrator of Civil
Acronautics” approved recommenda-~
tions of the appliance manufacturer or
in accordance with a CAA Awrwortiuness
Directive are considered to b2 major ap-
pliance alterations.

§18.1-2 Procedures for handling ear-
tain typical major aelterations or modifi-
cations (CAA policies whick aepply fo
§18.1 (a) (15) Procedures for han-
aline certain typical alterations or mod-
ifications are discussed in dstail n
§ 18.30-17.

§18.1-3 ZIIagjor repairs (CAA wnter-
pretations which apply to § 18.1 (@) (16)
Repairs of the followng types to an air-
{frame, powerplant, propeller, or appli-
ance are considered fo b2 major repairs:

(@) Afrframe major repaws. (1) Al
repairs involving the strenzthemng, re-
Inforcing, splicing and manufacturing of
primary structural members or their re-
placement, when replacement is by
fabrication such as riveting or welding,
are considered airframe major repairs.
The {ollowing are examples of such
members:

Box beams.

Afonocoque or comimonoccque wings or con-
trol curfaces.

Wing ctrinners or chord members.

Repalrs involving the substitution of
materlals.

Spars.

Spar flanses.

Mfembers of trucs-type beams,

Taln sheet webs of beams.

Eeel 'and chine membars of boat hulls or
floats.

Corrugated cheet comprecsion members
which act o5 flange material of wings or
tall curfaces.

Wing main ribs and compression members.

Winz or tall surface brace struts.

Engine mounts.

Facelage longerons.

Members of the side truss, horizontal truss,
or bulkheads,

Mdein ceat cuppoert broces and brackets.

Landing gear brace struts.

Axles.

Wheels.

Skis, and cki pedestals.

Parts of the control cyctem such 23 control
columns, pedals, ehafts, brackets, or horns.

(2) The repair of damaged areas
metal or plywood stressad covermg ex-
ceeding six inches in any direction; the
repalr of portions of skin sheazts by mak-
Ing additional seams; splicing of skin
sheets.

(3) Repalir of three or more adjacent
wing or control surface ribs or leading

2Changes such as outlined above usually
involve proof testing of tha propeller or gov-
ernor 1n accordance with Part 14 of the Civil
Afr Regulations.
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edge of wings and control surfaces, be-
tween such adjacent ribs.

(4) Repair of fabric covering involv-
ing a greater area than required to re-
pair two- adjacent ribs; replacement of
fabric on fabric covered components such
as wings, fuselages, stabilizers, and con-
trol surfaces.

(5) Rebuilding, including rebottoming,
of removable or mtegral fuel tanks, and
oil tanks. .

(b) Powerplant major repairs. Re-
pairs such as the following are considered
powerplant major repairs:

(1)~ Any maintenance operation re-
quiring (i) the separation or disassembly
of a crankcase or crankshaft of an en-
gme equipped with an mtegral super-
charger and/or propeller reduction gear-
ing; (ii) disassembly of a nonfloat type
carburetor or fuel injection unit used
with such engines; or, (iii) top overhaul
of such engines.

(2) Special repawrs to structural en-
gine parts by welding, plating, metalizing
or other methods. (See § 18.30-14 (a)
(10) through (12) for details.)

(c) Propeller major repairs. Repairs
of the following types are considered to
be major propeller repairs: .

(1) Any repairs to or straightening of
steel blades.

(2) Repairing or machining of steel
hubs.

(3) Shortening of blades.

(4) Retipping of wood propellers.

(5) Replacement of outer laminations

-on fixed pitch wood propellers.

(6) Reparing elongated bolt holes 1n
the hub of fixed pitch wood propellers.

(1) Inlay work on wood blades..

(8) All repairs to composition blades.

(9) Replacement of tip fabrie.

(10) Replacement of plastic covering.

(11) Repair of propeller governors.

(12) Repawr of balance- propellers of
rotocraft.

(13) Overhaul of controllable pitch
propellers (see § 18.30-15 (¢) (1))

(14) Repairs to deep dents, cuts, scars,
nicks, ete., and straightening of alumi-
num blades, such- as described in
§ 18.30-15 (b) (3) dii)

(15) The repair or replacement of in-
ternal elements of blades.

(d) Appliance major repairs. Repans
to appliances which are complex repair
operations requring the use of skilled
techniques and/or special tools and test
equipment not available to a mechanic
working outside of an appliance shop are
considered to be a major repair. Major
repairs to appliances includeg, but are not
limited to the following:

(1) Instruments. All repairs to
mstruments.

(2) Electronics equivment. Adjusting
and calibration of VOR, ILS or DME
equipment.

(3) Electrical equipment. Rewinding
of any electrical accessory field coil.

(4) Hydraulic accessories. Complete
disassembly of complex hydraulic power
valves.

(5) Mechanical accessories. (i) Pres-
sure type carburetor overhaul. (ii)
Overhaul of pressure type fuel, oil or
hydraulic pumps.

§ 18.1-4 Minor alterations (CAA n-
terpretations which apply to § 18.1 (a)

RULES AND-REGULATIONS

(18)) Changes such as the following
to an amrframe, powerplant, propeller, or
appliance are considered munor aircraff
alterations:

.. (@) Awframe manor alterations.

Changes such as listed below. are con-
sidered to.be airframe minor alterations:

(1) Onptional equiwpment on awcraft
specification. The nstallation or re-
moval of specific items of optional equip-
ment listed 1n the awrcraft specification *
when such installation 1s made m“ac-
cordance with the manufacturer’s
mstructions.

(2) Equipment of equal or-less wewght.,
The installation or removal of equipment
of equal or less weight and 1n the-same

location as that listed as optional equip--

ment 1n the aireraft specification.

(3) Changes to mmprove service life.
Changes of a manor nature may be made
to structural and nonstructural elements
for the purpose of improving the service
life or reducing maintenance costs, pro-
vided the cumulative weight changes of
all such alterations since the aircraft
‘was reweighed or the weight and bal-
ance data recomputed do not exceed two
percent of the certificated weight empty
on awrcraft under 12,500 pounds gross
weight, or one-half of 1 percent of the
certificated maximum landing weight on
awrcraft over 12,500 pounds gross weight
and provided the empty weight center of
gravity location does not exceed one-
half of 1 percent of MAC.,

(b) Powerplant mwnor alterations.
Any powerplant alteration other than
listed as a major alteration under § 18.1-
(1Y (b) 1s considered to be a mnor
powerplanit alteration. The following
are examples of powerplant minor al-
terations:

(1) Alterations to supporfing brackets
or braces of units of the powerplant
which do not adversely affect the struc-
tural integrity of sueh parts.

(2) Changes to the cowling which do
not affect engine cooling, such as revi-
sions to mounting bracket attachments.

(3) The alteration or conversion of an
gircraft engine by sumple substitution of
parts of different design or addition of
CAA approved parts 1n accordance with
approved practices and in conformity to
the engine manufacturer’s or CAA m-
structions.

(c) Propeller minor alterations. Any
propéller alteration other than defined as
2 major alteration under-§ 18.1-1 (¢) 1s
considered to bea minor propeller alter-
ation. The following are examples of
minor propeller alterations:

(1) Initial installation of a propeller
spinner. {

(2) Changes to the basic design of, or
the relocating of brackets or braces of
the propeller controls.

(3) Changes to the basic design of
propeller control rods or cables.

(d) Appliance ~mwnor alterations.
Changes to the basic design made in ac-
cordance with the “Administrator of
Ciyil Aeronautics’’ approved recommen-
dations of the appliance manufacturer,
or 1n accordance with a CAA Awrworthi-

3 Coples of alrcratt specifications may be
obtained from CAA, Office of Aviation Infor=
mation, Washington 2§, D, C.

1

ness Directive are considered to be minor
appliance alterations.

§ 18.1-5 Minor repairs (CAA inter-
pretation which applyto § 18.1 () (19))
Repairs of the following types to an alr-
frame, powerplant, propeller, or appli-
ance are considered to be minor repairs:

(a) Awjframe minor repairs—(1) Non-
structural members. Repalrs to non-
structural members which may affect the
airworthiness of an aircraft, such as:

Cowlings.

Wing and control surface falrings.
Electrical installations.
Windshields.

(2) Tanks. Patching and repairing
of leaks in nonintegral fuel, oll, hy-
draulic, and de-icer fluld tanks.

(3) Ribs, leading and trailing edges,
tip strips. 'The repair of : Not more than
two adjacent wing or control surface ribs
of a conventional type (wood or metal),
the leading edge of wing and confrol

-surfaces between two adjacent wing or

control surface ribs; the trailing edge of
wings, control surfaces, and flaps; tho
wing and control surface tip strips.

(4) Fabric covering. Patching of
fabric involving replacement of fabric
covering of surfaces when such replace-
ment is of an area not greater than that
required to repair two adjacent xibs,

(5) Metal or plywood stressed cover=
wng. The patching of holes in metal or
plywood stressed covering not to exceed
6 inches in any direction when ribs,
stringers, bulkheads, and reinforcements
are not directly affected.

(6) Replacement of components, Ro=
placement of components or complete
units such as listed below with parfs sup-
plied by the original manufacturer or
manufactured in accordance with ap-
proved drawings:

Wings.t

Replaceable wing tips#

Control surfaces* (fixed and movablo) and
control cables.

Wing or control surface bracing (struts or
wires).

Floats.

Landing gears.

Tail wheel assemblies,

Engine mqunts (prefabricated "and bolted
on, not to be welded on).

Fuel and oll system accessories.

Hydraulle system accessorles.

Fuel and ofl tanks.

Powerplant controls,

Propeller controls.

Appliances such as: instruments, hydraulle
or electrical actuating units of compononts,
cabin heaters, radlo units, auto-pilots.

7 (b) Powerplant minaor repairs. Any
powerplant repair other than listed under
§18.1-3 as a major repair, or under
§ 18.1-6 as preventive maintenance, is
considered to be a minor repair. The
followimng are examples of ‘powerplant
minor repairs:

(1) Engine top overhauls. Engines
which have neither an integral supor«
charger nor integral propeller reduoction
gearing, consisting of the following:

(i) Removal of cylinders.

(i) Grinding valves and removing
carbon.

(iii) Fitting new rings.

——e
+See §18.12-2 regarding flight test aftor
component replacement.
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(iv) Adjustments of valve gear or re-
placement of parts i valve mechanism
outside of the crank case.

(2) Engine complete overhauls,
Complete overhauls of engmes which
have neither an integral supercharger
nor mtegral propeller reduction gearing.

(3) Replacement of components. The
replacement of components not a part
of the basic-structure of the engine, such
as carburetors, magnetos, 1gnition har-

_nesses, on engines of any horsepower.

(4) Replacement of accessories: The
replacement of components such as gen-
erators, starters, fuel pumps, vacuum
pumps, hydraulic pumps, and oil coolers
on engines of any horsepower.

(¢) Propeller minor repairs. Repawrs
such as the following to propellers are
considered to be propeller minor repairs:

(1) Repawring dents, cuts, scars,
seratehes, nicks, leading edge pitting of
alummum blades, provided removal or
treatment does not matenally affect the
strength, weight, balance, or perform-
ance of the propeller. (See § 18.30-15
(b)) (3) (i)

(2) Repairmmg dents, cuts, scars,
scratches, nicks, and.small cracks par-
allel to the gramn of wood blades. (See
§.18.30-15 (b) (2> WJ

(3) Removal and installation of pro-
pellers.

(4) Assembly and dissassembly of
ground adjustable propellers.

(5) Balancing of fixed pitch and-

ground adjustable propellers.

(6) Refimishing of wood propellers.

(d) Appliance munor repaiwrs. Any
repair to an appliance which would not
be defined as a major appliance repair
under § 18.1-1 (d) or preventive mam-
tenance-under § 18.1-6 1s considered to
be a minor-appliance repair.

§ 18.1-6 Preventive mamtenance
(CAA wmnterwretalions which apply to
§18.1-(a) (22) The following are con-
sidered to be typical preventive mainte-
nance operations:

‘Removal, installation, and repair of landing
gear tires.

Replacing of elastic shock absorber cords on
landing gear.

Servicing landing gear shock struts by add-
ing oil and/or air.

Servicing landing gear wheel bearings, such
as cleaming and greasing.

Replacing defective safety wiring or cotter
keys.

Any lubrication not requiring disassembly
other than removal of nonstructural cover
Pplates, cowlings, fairings, ete.

Making simple fabric patches not requiring
rib stitching or the removal of structural
parts or control -surfaces.

Replenishing hydraulic fluld in hydraulic
Teservorr.

Refinishing decorative coating of fuselage,
wings, and tail group surfaces (excluding
balanced control surfaces), fairings, cowl-
ing, landing gear, cabin or cockpit interior
not requiring removal or disassembly of
any primary structure or operation system
such as hydraulic or fuel system.

Applying preservative or protective material
to components where no disassembly of
primary structure or operation systems is
involved, such as seaplane preservation
(paralkatone to control cables, etec.), antl-
corrosive paint to structures or com-
ponents where such coating is not pro-
hibited or is not contrary to good practices.
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Cabin or cockpit interlor work (repalring
upholstery and decorative gs)
which does not xequire dicassembly of any
primary structure or operation system or
interfere with an operating system or af-
fect primary structure of the afrcraft.

Small simple repalrs to fairings, nonstruc-
tural cover plates, cowlings, such as drill-
ing stop holes (section 18.30), small patch-
es and relnforcements not making any
change to contour where such change
would interfere with proper air fiow.

Replacing of slde windows where such work
does not Interfere with structure or any
operating system such as controls, elec-
trical equipment, etc.

Replacing of safety belts.

Replacing of seats or seat parts wth replace-
ment parts approved for the alrcraft, not
involving disassembly of any primary
structure or operating system.

Trouble shooting and repairing broken clr-
cuits in landing light wirlng clreults.
Replacing of bulbs, reflectors, and lonces

of position and landing lights.

Replacing of wheels and skis where no welght
and balance computation is involved.

Replacing of any cowling not requiring re-
moval of the propeller or any dicconnect-
ing of fiizht controls.

Replacing or cleaning and cetiing of spark
plug gap clearance,

Replaclng of any hoce connection ezcept
hydraulic connectlions,

Replacing prefabritated fuel lines.

Cleaning fuel and oll stralners.

Replacing of batterles and checking fluid
level and specific gravity.

GENERAL

§ 18.10 Persons authorized to perform
maintenance, preventive maintenance, re-
pairs, and alterations’® No percon ehall per-
form maintenance, preventive maintenance,
repairs, or alterations on civil alreraft of
United States registry except a5 provided as
follows:

(a) A certificated mechun!c or a person
who worlis under the direct supervision of
such mechanfc may perform maintenance,
repairs, and alterations on alrcraft or air-
craft components including related appll-
ances, appropriate to his rating, but exclud-
ing major repalirs and alterations to propel-
lers and all repalrs and nltcmt!ons to
instruments.

(b) An approprlately rated xepa!r station
may perform maintenence, repairs, and al-
terations on aircraft or alrcraft components,
including propellers and appliances, g5 pro-
vided in Part 52 of this subchapter.

{(c) A certificated pllot may perform, on
aircraft owned or operated by him, except
afrcraft used in alr carrler cervice, such pre-
ventive maintenance as may be authorlzed
by the Administrator,

(d) A monufacturer shell be subfect to
the requirements of paragraphs (a) and (b)
of this section, except that he may. rebulld or
alter:

3The Communications Act of 1934, as
amended, and the rules and regulations of
the Federal Communications Commicsion re-
quire that all transmitter adjustments or
tests during or coincident with the installa-
tion, servicing, or maintenance of a radlo
station -licensed by the Federal Communi-
cations Commission which may affect the
proper operations of such statlon chall be
made by or under the immediate supervision
and rcsponsibility of o person holding a firot-
or second-claces radlo operater licence icoued
by the Federal Communications Commis-
slon, either radiotelephone or radiotelesraph
as may be appropriate for the class of station
concerned, who shall be responsible for the
proper functloning of the station equipment.
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(1) Any product manufactured by him
under a type or productlon certificate, or

(2) Any product manufactured by him
and approved under the terms of a Techni-
cal Standard Order or Product and Process
Speclfication icsued by the Administrator.

(e) An appropriately certificated air car-
rier may perform malntenance, repalrs, and
alterations on alrcraft or alrcraft compon-
ents, including propellers and appliances, as
provided for in its continuous airworthiness
maintenance and inspection program and its
maintenance manual.

§ 18.10-1 Persons authorwzed to per-
form maintenance, repairs, and altera-
tions (CAA Interpretations which apply
to §18.10 (a)) Direct supervision
means that the supervising mechamec
personally maintains such observation of
the work being performed as is necessary
to insure that the work is beinz per-
formed properly, and fhe supervising
mechanic is readily available in person
for consultation with the person per-
forming the work.

§ 18.11 Persons authorized to approre main-
tenance, repafrs, and altergtions—(a) Llain-
tenance, minor repairs, and minor altera-
tions. No airframe, powerplant, propeller, or
appliance which has undergone maintenance,
minor repalr, cr minor ziteration may be
approved and returned to cervice except by
one of the following:

(1) An appropriately raoted certificated
mechanlic, or

(2) An appropriately rated certificated re-
pair station, or

{(3) An appropriately certificated alr car-
rler, or

(4) A manufacturer, if the prcduct has
been rebullt or altered by the manufacturer
under the provisions of §18.10 (d).

{b) Mafor repairs and major citerations.
No alrframe, powerplant, propeller, or appli-
ance, which has undergone any major repair
or major alteration shall be returned to serv-
ice until such repair or alteration has been
examined, inspected, and approved as air-
worthy by one of the following:

(1) An authorized representative of the
Admintstrator, or

(2) An eoppropriately rated certificated
repalr station, If the work has bcen per-
formed by cuch repair station In accordance
with a manual, specification, or other tecn-
nical data aproved by the Administratoer,* or

(3) A manufocturer, if the preduct has
been rebullt or altered by the manufacturer
under the provisions of §18.10 (d) and in
accordance with a manual, specifization, cr
other technical data approved by the Ad-
minictrater,* or

(4) An appropriately certificated alr cor-

cr, 1f the work has been performed by
such air carrier in accordance with a manual,
specification, or other te..hnmal data approvcd
by the Administrators

§ 18.11-1 Return to service (CAA -
terpretations which apply to § 18.1%)
An airframe, powerplant, propeller, or
appliance which*has undergone mainte-
nance, repair or alteration is considcred
returned to service when it has bean da-
termined airworthy by a parson author-

4 2fajor repalrs and malor clterations whose
dezicn has not previsucly been approved
by tbe Administrator may require the sub-
mittal of technleal data -and/or fight tests
in order to ¢stablish compliance with the
applicable alrworthiness provisions. Ex-
amples of such mafor alterations for which
it would be decirable to contact a representa-
tive of the Administrator prior to accoms-
plishment of the eltcration are g.over in
Civll Acropautics Manual 18.
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ized to approve maintenance, repairs or
alterations under § 18.11, and:

(a) Appropriate awrcraft record en-
tries have been made and approved by
a person authorized under § 18.11 (a)

(b) The repair and alteration form
authorized or furmshed by the Admnis-
trator has been properly executed and
approved by a person authorized under
§ 18.11 ()

§ 18,112 Contacting CAA represent-
ative prior to alteration (CAA policies
whach apply to § 18.11) Before the fol-
lowing major alterations are undertaken,
they should be discussed with a repre=-
sentative of the Administrator who 1s
authorized to approve them,

(a) Major changes to the basic design
of the wings or-control surfaces.

(b) Changes which may affect the
aerodynamic characteristics,. flight be-
havior, or control of the aircraft.

(c) Major alterations of any primary

structure that require structural sub--

stantiation.

(d) Installation of a fuel tank in a.

wing which was not designed to contain
o fuel tank.

(e) Replacing of fabic covering of a
wing with mretal covering.

(f) Installation of an engine and
propeller other than listed i the aweraft
specification.

(g) Installation of a propeller model
not listed on the pertinent CAA. awrcraft
specification.

(h) Converting from Ianding gear
with tail wheel to a tricycle-type landing
gear, such 1nstallation not listed- on the
CAA aircraft specification.

(i) Previously unapproved changes to

engine adjustments and settings having.

an effect on power output, such as
changes in"carburetor. settings and 1gni-
tion timung.

(i) Changes to air infake, air scoop,
or carburetor heat valve which may al-
ter intakelair flow, affect fuel metering,
or change mixture distribution pattern.

(k) Changes to exhaust system which
may increase back pressure and thereby
;itecrease power output or reduce reliabil-

Y.

(I) Changes reducing. strength of
power~plant components, such as adding
openings in cowl or engine mount struc-
ture, cutting down edge distances on
mounting flanges, increasmg exhaust
system overhang on exhaust parts, ete.

(m) Change 1n location or direction of
motion of powerplant controls.

(n) Changes which might adversely
infiuence the aerodynamic effect of the
powerplant, such as adding or changing
cowl flaps, increasing size of air inlets
or outlets, or change 1n shape of cowling
protuberances, ete.

(o) Powerplant changes which resulb
in a change 1n ¢. g. range.

(p) Changes affecting cooling of en-
gine, such as bafile changes, addition of
holes in cowling and baffle parts, placing
of obstructions 1in awr flow path, or re-
stricting air inlet or outlet openings. Ex-
haust system changes which cause an in-
crease m back pressure usually have an
adverse effect on engine cooling.

(q) Changes adversely-affecting fuel
flow to the engine, such as adding -re-
strictions in the form of fittings, larger

o § 18.12)

RULES AND REGULATIONS

lines, finer mesh screens, or valve sub-
stitutions; altering flow characteristics

“by changes in fuel tank vents or reloca=

tion of fuel system components.
§18.12 Flight tests. No aircraft which

-has undergone any major repair or major

alteration shall be operated when carrying
passengers or being operated for hire, unless
such aircraft has thereafter been test flown
by a person holding a pilot certificate of at
least private grade with appropriate ratings
for such aircraft. The pilot shall make a
written notation in the aircraft repair and
alteration records to the effect that he has
flown such aircraft and has found the fiight
operation to be satisfactory®

§ 18.12-1 Flight tests (CAA nter-
pretations which apply to § 18.12) (a)
Any awrcraft which has undergone a
major repair or a major alteration must
be given a flight test before it can be
used for the carriage of passengers.or
be operated for hire. The purpose of the
flight test 1s to confirm that the major
alteration or major repair mvolved has
had no adverse effect on the perform-
ance or flight characteristics of the
awrcraft. In order to accomplish this ob-
Jective, it 1s necessary that the pilot con-
ducting the flight test possess sufficient
aeronautical background and experience
to analyze the operation of aimrframes,
powerplants, propellers, and appliances.
Specifically the pilot should be com-
petent to analyze and report on the fol-
lowing:

(1) Engine operation, power output,
engine temperature, and engine smooth-
ness.

(2) Control response,
and proper riggme.

(3) The proper operation of appli-
ances.
~ (4) Proper operation of propellers and
thewr controls.

The pilot should also have sufficient ex-

performance,

perience so as to be familiar with any

operational feature peculiar to the par-
ticular type of awrcraft he 1s planmng to
test.

(b) 'The notation in the aircraft rec-
ords referred to 1n § 18.12 must not be
made until the pilot has satisfied him-
self that any diScrepanéy found as a re-
sult of the test flight has been corrected.

§ 18.12-2 Flight test after component
replacement (CAA policies which apply
In addition to requiring the
flight test of an aiwrcraft which has
undergone a major repair or major al-
terations, the aircraft should be test
flown prior to returning it to service after
such mmor repairs as replacement of
wings, wmng tips, and control surfaces.
A nofation should be made in the air=
craft records by the pilot after comple-
tion of a satisfactory flight test.

§18.13 Aircraft operating limitations.
When a meajor repair or major alteration re-
sults in any change in the alrcraft operating
limitations or data contained in the approved
airplane flight manual, appropriate amend-

5The objectives of the fiight test and the
technical qualifications which should be

“possessed by the test pilot will be found in

Civil Aeronautics Manual 18. (Also see foot=
note 4, supra, concerning major alteration
which may require additional filght testing
to determine compliance with the applicable
airworthiness requirements.)

»

.ments to the aircraft operating limitations
shall be madeé in the form and manner ap-
proved by the Administrator,

§ 18.13-1 Awrcraft operating Umitd-
tions (CAA opolicies which apply to
§ 18.13) (a) Aircraft operating limi.
tations are prescribed or approved by
the CAA for each aircraft as'part of the
awrworthiness certificate. Major repairs
or alterations to' the aircraft may render
all or some of the operating limitations
inapplicable. It is the responsibility of
the person or agency authorized by
§18.11 (b) to approve and return to
service aircraft which have been repaired
or altered, to determine whether any of
the operating limitations have bheen
affected.

(b) The CAA has incorporated in the
appropriate aircraff specifications the
prescribed operating limitations for many
of the common major alrcraft altoras
tions. In event the repair or alterstion
1s not covered by an applicable CAA
specification, the required Ilimitations
will be prescribed at the time the repair
or alteration is submitted for approval,
(See §18.11.(b) footnote 4.)

(¢) Prior fo returning the afrcraft fo
service, it should carry or display current
operating limitations as set forth in
§ 43.10-1 of CAA Manual 43.

MAINTENANCE, REPAIR, AND ALTERATION
RECORDS

$18.20 Required records and enirfes. A
permanent record of every maintonance (oXe
cepting preventive maintenance), repair,
rebullding, or alteration of any airframe,
powerplant, propeller, or appliance shall bo
maintained by the owner (or in tho case of
an aircrait by the registered owner) in a
logbook or other permanent record satisfano-
tory to the Administrator, which shall con-
taln at least the information specified in
§18.21. Entries in such records shall beo
made or caused to be made by the indi-
vidual, repair statton, air carrier, or manus
facturer performing the work,

§ 18.20-1 Flight time in aireraft.rec-
ord (CAA interpretations which apply to
§ 18.20. A certificated mechanic per=
formung & periodic inspection must make
an entry of the inspection in the aireraft
record. Such entry, to 'be complete,
must reflect the flight time or ta-
chometer reading af the time of the
inspection.

§18.21 Content of repair and alleration
records. The record of all maintenance, yo«
pair, rebullding, and alteration of any air-
frame, powerplant, propeller, or apptance or

the installation or removal of an applinnce
shall contain the information set forth in
paragraphs (a) through (d) of this section

(a) An adequate description of the work
performed,

(b) The date of completion of tho work
performed,

(c) The name of the individual, ropair stie
tion, manufacturer, or air carrier performing
the work,

(d) The signature, and if a certifleatod
mechanic or certificated repalrman the cor-
tificate number, of the porson approving as
alrworthy the work performed and authoriz-
ing the return of the alrcraft or component
to service.

§ 18.21-1 Scope of repair and altera-
tion records (CAA wmterpretations which
apply to § 18.21 (a)) (a) Section 18,21
(a) requires that the repair and altera«
tion records contain an adequate do
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seription of the work performed. In
lieu of describing in detail the work per-
formed, reference may pe made to data
previously approved by the Admmistra-
tor. In all cases, the entry should iden-
tify the type of work performed and the
component repaired or aliered. An ex-
ample of such an entry could be: “Spliced
rear spar, left wing outboard of strut
fitting 1n accordance with figure 2-3 of
CANM 18.”

(b) The replacement of components,
except those described in § 18.1-6 (pre-
ventive mramtenance) with new, rebuilt
or rxepaired components -of -sumilar de-
sign 1s & munor repair. An entry of this
replacement should be made 1 the per-
manent record referred to in §18.20.
‘When the component was rebuilt or re-
paired by a certificated repaiwr station or
the manufacturer of the component and
mstalled by another person, the instal-
ling agencyshould include in the deserip-
tion reqwwred by paragraph (a) of § 18.21
a statement identifying the repair sta-
tion or_ manufacturer performung the
work. An example of such an entry
would be as follows:

Installed left landing gear assembly which
was rebuilt by Aircraft Services, Repalr Sta-
tion No. 0001. A description of the repalr Is
on file at that agency under job number
386 dated June 1, 1953,

(c) Theinformation to make an entry
such as the above example would be ob-
tamed from the maintenance release

. furmished by the repair station or manu-
facturer repainng the component. ‘The
mamtenance release 1s prepared by the
repaar station or manufacturer i -ac-
cordance with the procedure set forth
mn §18.22-2. ‘The CAA considers such
an entry to relieve the person installing
the component of responsibility i1n con-
nection with arrworthiness of the repair
but not the installation of the compo-
nent.

§18.22 Form and disposition of major re-
pawr or major alteration records. All major
repairs and major alterations to an airframe,
powerplant, propeller, or appliance shall be
entered on a form -acceptable to the Admin-
istrator. Such form shall be executed In
duplicate and shall be disposed of in such
manner as, from time to time, may be pre-
scribed by the Administrator.

§18.22-1 Procedure for certificated
mechames (CAA rules which apply to
§ 18.22)—(a) Procedure. The form and
disposition of major repawr and major
alteration records for repairs or altera-
tions accomplished by certificated me-
chames shall be as follows:.

(1) Form ACA-337 (Revised April
1952) Major Repair and Alteration
Form, shall be used to record all major
repairs and major alterations.

(2) The Form ACA-337 shall be exe-
cuted in accordance with the instruc-
tions contained'mm Appendix A.

(3) The Form ACA-337 shall be exe-
cuted mn duplicate. After the repaiwr or
alteration has been examined, inspected,

_and approved or rejected, the onginal

of the Form ACA-337 shall be given to-

the awcraft owner for retention as part
of the permanent record referred to in
§ 18.20. The copy will be retamed by the
CAA.
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§1822-2 Procedure for certificated
reparr stations and manujacturers
(CAA rules which apply to § 18.22) —
(a) Procedure. ‘The form and disposi-
tion of the major repair and major al-
teration records for repair and altera-
tion accomplished by certificated repair
stations and manufacturers shall be as
follows:

(1) AMajor alterations. (i) All major
alterations shall be entered on Form
ACA-3317, Major Repair and Alteration
Form.

(ii) The Form ACA-337 shall be exe-
cuted in accordance with the instruc-
tions contained in Appendix (a)

(iii) The form shall be executed in
duplicate. The altering agency may pre-
pare extra coples for their record; how-
ever, it is not mandator¥i The original
of the Form ACA-337 shall ke given the
awrcraft owner for retention as part of
the permanent record referred to In
§ 18.20. The copy shall be forwarded to
the local CAA office within 48 hours of
the time the aircraft, airframe, power-
plant, propeller, or appliance is approved

~for return fo service.

(2) Bajor repairs. (1) The Adminis-
trator will accept in lieu of Form ACA-
337 for major repairs made only in ac-
cordance with a manual or specification
approved by the Administrator, the cus-
tomer’s work order upon which repairs
gre recorded by the repalr station or
manufacturer. The original copy of the
work order shall be furnished the owner
or purthaser and the duplicate copy shall
be retained at least two years by the re-
pait station or manufacturer. The
owner of the aircraft shall be furnished
an official maintenance release for re-
tention as part of the aircraft permanent
record required by §18.20. Where the
repair 15 made on a component or acces-
sory not yet identified with an aircraft,
the release shall remain with the com-
ponent or accessory until it is installed
i an aircraft. At that time, the in-
stalling agency will make the mainte-
nance release available to the ovmer for
incorporation in the permanent aircraft
record required by § 18.20.

(ii) The repalr station or manufac-
turer may use a maintenance release of
its own design provided the release in-
corporates the information set forth in
subdivision (iii) of this subparagraph
and is signed by an authorized repre-
sentative of the repair station or manu-
facturer,

(iii) Maintenance release: The re-
lease® shall contain the identity of the
awrcraft or component. In the case of
an aircraft, it will consist of at least the
following: make of aircraft, model, serial
number, nationality and registration
mark, and location of repair. When the
repair is to a spare component such as
a wing, landing gear, propeller, power-
plant, or appliance, the identification
will include manufacturer’s name, name
of component, mcdel and serial number,
if any. The following statement shall
also he included:

3The maintenance release may bo com-
bined with the “customer's work order” to
provide one document co long as it contains
the required information.
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The afreraft and/or component identified
ahove was repalred and inspected ip accord-
ance with current Clvil Afr Regulations gnd
was found alrvworthy for return to service.

Portinent detzlls of tho repalr are on file
at this agency under worl: order No.

Dt cemeeemnm.
Elened ¢ for
(Slgnature of authorized individual)

(Agency Name) (Certificate No.)

(Addrezs)

$18.23 Provisions for air carrier records.
Required records and extries may be re-
placed, In the cace of maintenancs, renalrs,
or alterations to appropriately certificated
alr carrler aircraft, by a sultable system of
recording maintenance, repairs, alterations,
and cignatures of responsible personnel:
Provided, That the Information specified in
§ 18.21 i5 furnished.

PERFORLIANCE RULES

§1830 Standard of performance; general.
All maintenance, repairs, and alterations
chall be accomplished In accordance with
methods, techniques, and practices approved
by or acceptable to the Administrator.

(a) Xaintenance and repair. All mainte-
nance and repair shall be accomplizshed in
such a manner and the materials uzed shall
b of such quality and strength that the con-
dition of the part of the alrcraft on which
such work has been performed shall, with re-
gard to aerodynamic and mechonical funcg-
tion, ctructural strength, resistance to vibra-
tlon and deterioration, and other qualities
affecting afrworthinecs, be at least equivalent
to its original or properiy altered condition.

{b) Alterations. ANl alterations shall be
£o designed and accomplished that the
altered alrframe, powerplant, propeller, or
applance will comply with the alrworthiness

ents for the alrframe, powerplant,
propeller, or appliance.

Norz: Specific record or reporting require~
ments subsequently prescribed will be sub-
Ject to the approval of the Bureau of the
Budget pursuant to the Federal Reports Act
of 1942.

§ 18.30-1 Standard of performance
(CAA interpretations which apply to
§ 18.30—(a) General. All maintenance,
repairs and alterations must bz accom-
plished with the use of such tools, equip-
ment, and test apparatus as are neces-
sary insure their completion in
accordance with good accepted mdustry
Practices. Where special equpment or
test apparatus 1s recommended by the
manufacturer of the article involved,
such equipment or apparatus, or equiva-
lent acceptable fo the Admumsirator
must be used.

(b) Methods, techniques and practices
set Jorth in air carrier manuals for the
perjormance of approved continuous air-
worthiness maintenance and inspecticn
programs. The maintenance manual
or applicable maintenance portions of
the air carrier manual required by Civil
Air Regulations Parts 40, 41, and 42 for
the maintenance of air carner awrcraft
will, unless the air carmer is ofherwise
notified by the Admunistratfor, constitute
acceptable methods, techmgues and
practices for the performance of ap-
proved continuous airworthiness mam-
tenance and inspection programs.

$Only thoze percons speclfically author-
ized by the repair station or manufacturer
management shall be permitted to sign the
releace,
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§ 18.30-2 Wood awrcraft structures’—
(CAA policies which apply to § 18.30)—
(a) Materwls. Three forms of wood are
commonly used in aiwrcraft: solid wood,
plywood, and lapunated wood. Al-
though several kinds of modified wood
are sometimes used for special purposes,
these three forms constitute the bulk of
all wood aweraft construction materials.

(1) Quality of wood. All wood and
plywood used in the repaiwr of awrcraft
structures should be of awcraft quality.
Table. 2-1 lists the permissible varia-
tions in characteristics and properties of
aircraft wood.

(2) Snpecies substitution. The species
used to repair a part should be the same
as that of the original whenever possible;
however, permussible substitutes are
given 1n table 2-1.

(3). Effects of shrinkage. -(i) When
the moisture content of a piece of wood
is lowered, its dimensions decrease.
The dimensional change 1s greatest mn
a tangential direction.(across the fibers
and parallel to the growth rings) some-
what less m a radial direction (across
the .fibers and perpendicular to the
growth rings) and i1s negligible 1n a
longitudinal direction (parallel to the
fibers)

(ii) These dimensional changes- can
have several detrimental effects upon a
wood structure such as loosemng of fit-
tings and wire bracing, and checking or
splitting of wood members.

(iii) A few suggestions for mmimizing
these shrinkage effects are:

(e} Use of bushings that are slightly
short so-that when the wood member
shrinks, the bushings do not protrude
and the fittings may be tightened firmly
against the member,

(b) Gradual dropping off of plywood
face plates-either by feathering or by
shapmg as shown in figure 2-1.

(4) Replacement of draimn holes and
sk stiffeners.
made that requre replacing a portion
that included drain holes, skin stiffeners,
or any other items, the repaired portion
should be provided with similar drain
holes, skin stiffeners, or items of the
same dimensions m the same location.
Reinforcing, under skin repawrs, that
interferes with the flow of water from
some source, such as inspection holes,
should be provided with drain holes at
the lowest points.

(5) Flutter precautions. When repair-
ing control surfaces, especially on.high-
performance awrplanes, care should be
exercised that the repairs do not involve
the addition of weight aft of the hinge
line. Such a procedure may adversely
disturb the dynamic and static balance
of the surface to a degree which would
induce flutter. As a general rule it wiil
be required to repair .control surfaces
in such a manner that the structure is
identical to the original so that the

7 Complete information on the general de-
sign and fabrication of wood aircraft struc-
tures may be found in ANC-18, “Design of
Wood Alrcraft Structures,” ‘and ANC-19,
“Wood Afrcraft Inspection and Fabrication,”
coples of which may be obtained for $1.00
and $1.25, respectively, from the Superin-
tendent of Documents, Government Printing
Office, Washington 25, D. C.

‘Whenever repairs are-

RULES AND REGULATIONS

weight distribution and resulting mass
balance are not affected in any way.

(6) Glues and glung. Satisfactory
glue jomnts m aurcraft will develop the
full strength of wood under all condi~
tions of stress. To produce this result
the gluing operation must be carefully
controlled so as-to obtain a continuous,
tHin, uniform film of solid glue in the
jomt with adequate adhesion ‘to both
surfaces of the wood. Some of the
more mmportant conditions involve:

Properly prepared wood surfaces.
Glue of good quality, properly prepared.
Goéd gluing technique.

(i) Preparation of wood surfaces for
ghung. (a) It 1s recommended that no
more than 8 hours be permitted to elapse
between final surfacing and gluing. The
gluing surfaces should be machined
smooth and true with planers, jomnters
or special miter saws. Planer marks,
chipped or loosened gramn, and other
surface wrregularities should not be per-
mitted. Sandpaper should never be used
to smooth soft wood surfaces that are to
be glued. Satisfactorily sawed surfaces
should approach well-planed surfaces 1
uniformity, smoothness, and freedom
from crushed fibers.

() Tooth-planing, or other means.of
roughening smooth, well-planed sur-
faces of normal wood before ghung, 1
not recommended. Such freatment of
well-planed wood surfaces may result i
local irregularities and objectionable
rounding of edges. While sanding of
planed surfaces 1s not recommended for
soft woods, sanding 1s a valuable aid 1n
mproving the gluing characteristics of
some hard plywood surfaces; wood that
has been compressed through exposure
to high pressures and temperatures;
resin-mmpregnated wood (impreg and
compreg) and laminated paper plastic
(papreg)

(e) Wood surfaces for gluing should
‘be free from oil, wax, varnsh, shellac,
lacquer, enamel, dope, sealers, pamt,
dust, dirt, old glue, crayon marks, and
other extraneous materials.

(d) Wetting tests are useful as a,
‘means of detecting the presence of wax.
Drops of water placed on the surface of
wax-coated wood do not spread or wet
the wood. At present, prelimmary glu-
g tests appear to be the only positive
means of actually determmng the glu-
ing characteristics of plywood surfaces.

(i) Glues. Glues used m aircraft re-
pair fall into tivo general groups: Casein
glues, and resin glues. Any glue that
meets the performance requirements of
applicable United States Military speci-
fications or has been previously accepted
by the CAA, 1s satisfactory for use in
certificated civil awrcraft. In all cases
glues are to be used strictly in accordance
with the glue manufacturers’
recommendations.

(@) Casein glues. Casemn glues are
probably more widely used than any of
the resin glues in wood aireraft repair
work. The forms, characteristics, and
Properties of water-resistant casein glues
have remamed substantially the same
for many years except-for the addition
of preservatives. Casein glues for use in
awrcraft should -contain suitable. pre-
servatives such as the chlornated-phen-

ols and their sodium salts, to increase
therr resistance to organic deterioration
under high humidity exposures. Most
casemn glues are sold in powder form
ready to be mixed with watexr at ordinary
room temperatures,

(b) \Synthetic resin gplues. (1) Syn-
thetic resin glues for wood are outstand«
g in that they retain their strength
and durability under moist conditions
and even after exposure to water. The
best-known and most commonly used
synthetic resin glues are the phenol«
formaldehyde, resorcinol-formaldehyds,
and urea-formaldehyde types. Mate-
r1als, such as walnut-shell flour or wood
flour, are often added by the glue manu«
facturer to the resin glues to give better
workimg characteristics and joint-form-
ing properties. Table 2-2 has been pre-
pared as an aid in the selection of cold-
setting synthetic resin glues. It has beon
denived largely from the glue manufac-
turers’ directions and instructiofs, the
experience of the users of glues, and such
test results as are avallable. This list
is incomplete and subject to change as
some brands of glues are discontinued,
others modified, and new glues developed
and marketed. The inclusion of any
glue in this list does not constitute an
endorsement on the part of any govern=
ment agency nor does it assure that it
will meet applicable specifications,

(2) The glues listed in this table are
the room tempetature setting type. ‘The
suitable curing temperatures for the
urea-formaldehyde type vary from 70°
to 75° F., and for the resorcinol glues
from 70° F up. The stréngth of the
joint cannot be depended upon if assem=
bled and cured at temperatures below
70° F.

(© Mixmng of resin glues. Liquid
resin glues may come ready for use or
in a form which requires only the addi-
tion of g hardener. In all cases the mix«

1ng, glue consistency, assembly time, oto,,

should comply with the glue manufac«
turers’ recommendations and instruc-
tions. Cold-setting, synthetic~resin
glues, when: prepared for use, are usually
sharply limited in working life, and care
should be taken to discard the glue and
clean the equipment before the end of
the working-life period. In very warm
weather it may be found advisable to
keep the glue pot in a bath of cool water,
approximately 70° F., to prolong the
working life of the mixture.

(i) Gluing techmque—(at) Spredd-
ing of glue. To make a satisfactory gluo
jomt, glue should be ‘spread evenly on
both of the surfaces to be joined. It is
recommended that a clean brush be used
and care taken to see that all surfaces
are covered. The spreading of glue on
but one of the two surfaces is not recoms-
mended.

(b) Assembly time in gluing, (1),
Where pieces of wood are coated and ox-
posed freely to the air, a much moxe
rapid change in consistency of the glue
occurs than where the pieces are lald
together as soon as the spreading has
been. done, The condition of frce oxe
posure is conveniently referred to as
“open assembly” and the other as
“closed assembly.”

0
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‘(2) When cold-setting glues are
coated on wood parts and left exposed
to the atmosphere (open assembly) the
time for complete assembly is appre-
clably reduced compared with closed
assembly periods. Assembly times and
gluing pressures should be-as recom-
mended by the glue manufacturer.

(3) The pressing time for casemn and
resin glue joints should, in general, be
7 hours or more. Other types of glue
require various times and temperatures
for curing. Glue jomis increase in
strength maimly as a result of drymng;
hence, where it 1s convenient to do so, it
i§ better to mamntain pressure from one
day to the next. The longer pressing
periods are desirable, as this enables the
jomts to reach a higher proporfion of
their final strength before bemng dis-
turbed.

-~ (¢) Gluing pressure. (1) Pressure 1S
used to squeeze the glue out into a thin
continuous film between the wood lay-
ers, to force aiwr from the jont, to bring:
the wood surfaces into mtimate contact
with the glue, and to hold them in this
position during the setting of the glue.

(2) Pressure should be applied to the
jomnt before the glue becomes too thick
to flow and 1s accomplished by means
of clamps, presses, or other mechanmical
devices.

(3) Nonuniform gluing pressure com-
monly resulis 1n weak and strong areas
in the same jomnt. The amount of pres-
sure required to produce strong joints
in- awrcraft assembly operations may
vary from 125 to 150 poynds per square
inch for softwoods and 150 to 200 pounds
per stiuare mch for hardwoods. Insuf-
ficient pressure or poorly machmed wood
surfaces usually result in thick glue lines
which indicate a weak joint and should
be carefully guarded against.

(d) Method of applying pressure. (1)
The methods employed 1n applying pres-
sure to jommis in aircraft gluing opera-
tions range from the use of brads, nails,
screws, and clamps to the use of hydrau-
lc and electric power presses., Hand
nailing 1s used-rather extensively in the
glung of ribs and mn the application
of plywood skins to the wing, control
surfaces, and fuselage frames.

(2) On small jomts such as found in
wood ribs, the pressure 1s usually applied
only by nhailing the jomt gussets in
place after spreading the glue.- Since
small nails must be used to avoid split-
ting, the gussets must be comparatively
large 1 area to compensate for the rela-
tive lack of pressure. At least 4 nails
per square mch should be used and 1n no
eyvent shounld nails be more than three-
fourths inch apart. Small brass screws
may also be used advantageously where
the particular parts to be glued are rela-
tively small and do not allow application
of pressure by means of clamps.

(3) Spar splices should always be
clamped by means of cabmet-makers’
parallel clamps or sumilar types. Hand-
sprung clamps should be used in con-
junction with softwood only. Due to
their limited pressure area, they must be
applied with a pressure distributing strip
or block at least twice as thick as the
member to be pressed.

(b) Scarf goinis—(1) General. 'The
scarf jomnt 1s the most satisfactory
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method of making a joint in the grain
direction between two solid wood mem-
bers. Both parts should be cut accu-
rately because the strength of the joint
depends upon maximum contact between
the surfaces being glued.

(2) Grain direction. The scarf cub
should he made in the general direction
of the grain slope as shown in figure 2-2.
(See figure for note concerning allowable
deviation from grain direction.)

(¢) Spars—(1) Splicing of spars. )
A spar may be spliced at any point except
under wing attachment fittings, landing
gear fittings, engine-mount fittings, or
lift and interplane strut fittings. These
fittings should not overlap any part of
the splice. Splicing under minor fit-
tings such as drag wire, antidrag wire or
compression strut fittings is acceptable
under the following conditions:

(ii) The reinforcing plates of the splice
should not interfere with the proper
attachment or alinement of the fittings.
‘The locations of pulley support brackets,
bellerank support brackets or control
surface support’ brackets should not be
altered.

(iii) The reinforcing plate may over-
lap drag or antidrag wire or compression
strut fittings if the reinforcing plates are
on the front face of the front spar or on
the rear face of the rear spar. In such
cases it will be necessary to install
slightly longer holts. The inside rein-
forcing plate should not overlap drag
strut fittings unless such overlapping
does not require sufiicient shortening of
compression struts or changes in drag
truss geometry to prevent adjustment
for proper rigging. Even though takeup
1s sufficient, it may be necessary to
change the angles on the Sfttings.
Splices should be spaced so that they do
not overlap. Acceptable methods of.
splicing” the various types of spars are
shown 1n figures 2-3 through.2-6. Re-~
inforcing plates must be used as indi-
cated on all scarf repairs to spars and
the slopes of scarfs shown are minimum
slopes.

(2) Splieing of boxr spar webs. The
method of splicing plywood webs is
shown in figure 2-7. Plywood webs
should always be spliced and reinforced
with the same type of plywood. Solid
wood should never be used to replace ply=-
wood webs as plywood is stronger in
shear than solid wood of the same thick-
ness due to the variation in grain direc-
tion of the individual plies. The face
grain of plywood replacement webs and
rewmnforcing plates should be in the same
direction as the original member to in-
sure that the new web will have the
required streneth.

.(3) Replacing solid-iype spars 1with
lamwnated type. Solid spruce spars may
be replaced with laminated ones or vice
versa, provided the material is of the
same high quality. External plywood re-
mforcement should always be replaced
with plywood as in the original structure.

(4) Longitudinal cracks and local
damage. Cracked spars (except box
spars) may be repaired by glulng plates
of spruce or plywood of sufficient thick-
ness to develop the longitudinal shear
strength of the spar to both sides of it
Such plates should extend well beyond
the termination of the cracks as shown
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in ficure 2-8. A method of repairing
small local damage to either the fop or
bottom side of a spar is also showm
this figure,

() Longitudinal crackwng of wocd
wing spars in airplanes operating in arid
regions. (a) Alrplanes having wood
spars and belnz operated in and regions
may develop longitudinal spar cracks
in the vicinity of the plywood reinforc-
ing plates. These cracks result from
the tendency of the spar to shrink when
drying takes place. Plywood resists this
tendency and causes a cross-grain fen-
sile failure in the baslc spar. Cracks
start under the plywood plates, usually,
but not necessarily, at a bolt hole or cut-
out and spread in each direction until,
in most cases, they extend a short dis-
tance beyond the ends of fthe plafes
where the resistance to spar shrinkage
disappears. Other factors which have
been found conducive to the formation
of cracks due to spar shnnkage mn the
region of plywaed plates are poor pro-
tective finishes, large cufouts, and metal
fittings which utilize two lines of larze
diameter bolts.

(b) The presence of cracks does nof
necessarily mean that the spar must be
discarded. If.the crack is not tos long
or too close to either edge and can be re-
inforced properly, it will probably ke
more economical and satisfactory to
effect a repair than to install a new spar
orsection. However, a generally accepi-
able procedure suitable for all awrplane
medels cannot be described here. In
such instances, it is recommended that
the manufacturer or the Civil Aeronau-
tics Administration be contacted for spe-
cific instructions before making repairs
not in accordance with the manufac-
turer’s approved instructions or the rec-
omméndations of this manual, because
of the possibility of strength deficiencies.

(5) Elongated holes. In cases of elon-
gated bolt holes in a spar or cracks in
the vicinity of bolf holes, 2 new section
of spar should be spliced in or the spar
replaced entirely, unless the method of
repair is specifically approved by a rep-
resentative of the Civil Aeronautics Ad-
ministration. Inmany casesithasbeen
found advantageous to lamnate the new
section of the spar (using aircraft ply-
wood for the outer faces), particularly
if the spar roots are being replaced.

(d) Ribs—(1) General. Complete ribs
should be made from a manufacturer’s
approved drawing or from a drawing
made by the repair agency and cartified
by the manufacturer as correct, execept
that the original rib may b2 used as a
pattern in making the new rib if it 1s not
too seriously damaged to permit com-
parison. Woaod ribs should not be at-
tached to wood spars by nails driven
through the rib cap strips, as this weak-
ens the rib materially. The attachment
should be b§ means of glue, with cement-
coated, barbed or spiraled nails driven
through the vertical rib members on each
side of the spar. The drawng or pat-
tern should be retained by the repamr
arency for usé by the awiation safety
agent in making his inspection.

(2) Repairs of wood structures ¢t ¢
Joint, belween jonts, at troiling edges,
or at spars. Acceptable methods of re-
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pairing damaged ribs are shown n figure
2-9

(3) Compression ribs. Acceptable
methods of repairmg damaged com-
pression ribs are shown in figure 2-10.
(A) illustrates the repair of a compres-
sion rib of the “1” section type, i. e., wade,
shallow cap strips, a center plywood -web,
with a rectangular compression member

on each side of the web. The rib 15 as-

sumed to be cracked through cap strips,
web member, and compression member.
Cut the compression member as shown
in (D), remove, and replace the:shortest
section, adding the reinforcing blocks as
also shown in (D) Cut and replace the
aft portion of the cap strips, reinforcing
as shown in figure 2-9, except that the
reinforcing blocks are split in the vertical
direction to straddle the center web. The
plywood side plates, as indicated in (A)

are glued on.. These plates are added
to reinforce the damaged web. (B) il-
lustrates a compression rib of the type
that is basically a standard rib with ree-
tangular compression members added to
one side and a plywood web to the other
side. The method used in this repawr 15

essentially the same as i (A) except _

that the plywood reinforeing plate shown
solid black in section B-B 1s contihued
the full distance .between spars. (C)
illustrates a compression rib of the “I”
type with a rectangular vertical member
each side of the web. The method of
repair is essentially the sam€ as 1n (A)
except that the plywood remforcing
plates on each side shown 1n solid black
in section C-C are continned, as m (C)

the full distance between spars.

(e) Plywood skin—(1) General. EX-
tensive repairs to damaged_stressed skin
plywood stguctures should be made ‘in
accordance with specific. recommenda-
tions from the manufacturer. It is rec-
ommended that repairs be made by
replacing the entire panel from one
structural member to the.next if damage
is very extensive., When damaged ply-
wood skin 1s repawred, the adjacent
internal structure should be carefully in-
spected for possible hidden damage,
Any defective frame members should be
repaired prior to making skin repairs.

(1) Types of paiches. Four types of
patches—the surface or overlay, patch,
the splayed patch, the plug patch, and
the scarf patch—are acceptable for re-
pairing plywogd skms. Surface patches
should not be used on skins over one-
eighth-inch thick. Splayed patches
should not be used on skins over one-
tenth-inch thick. 'There are no skin
thickness limitations for the use-of scarf
patches and plug patches.

(ii) Determination of single or double
curvature. Much of the outside surface
of plywood aireraft is curved. On such
areas, plywood used for repairs to the
skin must be similarly curved. Curved
skins are either of single curvature or of
double (compound) curvature. A sim~
ple test to determine which type of
curvature exists may be made by laying
8 sheet of heavy paper on the suiface
in question, If the sheet can be made
to fit the surface without wrinkling, the
surface 1s either fiat or has single curva-
ture. If, however, the sheet cannot’ be
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-made to fit the surface without wrin-

Kling, the surface is of double curvature.
(ili) Reparrs to single curvature skn.

‘(@) Repairs to skins of single curvature

may usually be formed from flat plywood,
either by bending it dry or after soak-
g "it i ‘hot water. The degree of
curvature to which a piece of plywcod

.can be bent will depend upon the direc-

tion of the grain and the thickness,
Table 2-3 1s presented as a gude in: de-
termimng which process of bending
should be used for the curvature being
considered.

(b) Plywood after softening may be
bent on a cold ventilated form or it may
be bent over the leading edge near the

-part bemng patched if space permits. In

either method it should be allowed to

dry completely on the form. When-

bending plywood over a leading edge,
drying may be hastened by laying a piece
of coarse burlap over the leading edge

.before using it as a bending form. A fan

to cwrculate the air over the bent piece
will speed the drymng. In bending pieces
of small radii or to speed up the bending
of a large number of parts of the same
curvature, it may be necessary to use a
heated bending form. The surface tem-
perature of this form may be as high as
149° C. (300° F.) if necessary, without
danger. of damage to the plywood. The
plywood should be left on the form, how-
ever, only long enough to dry to room
conditions.

(iv) Repaurs to double curvature skin.
The molded plywood necessary for a re-
parr to a damaged plywood skin of
double curvature cannot be made from
flat plywood unless the area to be re-
parred 1s very small or-is of exceedingly
slight double curvature; therefore,
molded plywood of the proper curvature
must be on hand before the repair can
be made. If molded plywood of the
proper curvature is available, the repair
may be made following the recom=-
mended procedures.

(2) Splayed paich. -Small holes with

Jargest dimensions not over 15 times the

skin thickness, in skins not more than
one-tenth-inch in thickness, may be re-
pared by using a circular splayed patch
as illustrated in figure 2-11, The term
splayed is used to denote that the edges
of the patch are tapered but the slope is
steeper than is allowed in scarfing op-
erations. The following steps should be
taken i making a splayed patch:

(i) Lay out the patch according to
figure 2-11. Center the dividefs as near
to the damage as 1s possible or tack a
small piece of plywood over the hole for
g.center pommt and draw two circles, the
inner one to be the size of the hole and
the outer one marking the limits of the
taper. The difference between the radii
15 5T (5 times the thickness of the skin)
If one'leg of ‘the dividers has been sharp-
ened to a chisel edge, the dividers may be
used to cut the inner circle completely
through.

(ii) Taper the hole evenly to the outer
circle with a chisel, knife, or rasp.,

(iil) Prepare a circular tapered patch
to:fit the: prepared hole, and glue the
patch into place with face gran direc-
tion matching that of the original
surface,

-

‘(iv) Use waxed paper between tho
patch and a plywood pressure plate cub
to the exact size of the patech. This proe
vents extruded glue from binding patch
and plate togéther. Center the -plate
carefully over the patch.

(v) Apply pressure. As there s no
remnforeing behind this pateh, care must
be ‘used so that pressure i not great
enough to crack the skin, On horizontal
surfaces, weights or sandbags will be
sufficient. On (vertical surfaces apply
hand clamps ﬁghtly but snugly. On
patches too far in for the use of.standard
hand clamps, jaws of greater length may
be improvised.

(vi) Fill, sand, and refinish the patch.

(3) Surface patch. Plywood sking that
are damaged between or along framing
members may be repaired by surface of
overlay patches as shown in figure 2-13.
The damaged skin should be {rimmed to
a rectangular or triangular shape and
the corners rounded. The radius of
rounded corners should be at least five
times the skin thickness, Surfaco
patches should be covered with fabric
before finishing., Fabric should overlap
the original skin at least 2 inches. Sur«
face patches located entirely aft of the
10 percent chord line or which wrap
around the leading edge and terminate
aft of the 10 percent chord line are per«
missible. Patches located entirely aft
of the 10 percent chord line should have
thewr forward edges beveled to 4 times
the skin thickness. Surface patches
may have as much as a 50-inch perimeter
and may cover as much as 1 frame (or
rib) space. The face grain dirgction
should be the same as the original skin,

(4) Scarf patch—() General. (¢) A
properly prepared and inserted scarf
patch is the best repair for damaged ply-
wood skins., It is the preferred type for
most skin repairs. Figure 2-14 shows
the details-and dimensions to be used
when installing typical scarf skin patches
when the back of the skin is accessible.
Figure 2-15 should be followed when the
back of the skin is not accessible. 'The
scarf slope of 1 in 12 shown in both fig-
ures is the steepest slope permitted for
all species of plywood. If the radius of
curvature of the skin at all points on the
trimmed opening is greafer than 100
times the skin thickness, a scarf patch
may be installed.

(b) Scarf cuts in plywood may be made
by hand plane, spoke shave, seraper or
accurate sandpaper block. Rasped surs
faces, except at the corners of scarf
patches, and sawed surfaces arée not rece
ommended as they are likely to be rough
or maccurate,

(¢) Nail strip gluing is often-the only
method available for gluing scarf joints
in plywood when used in repalr work;
therefore it is essential that all scarf
joints in plywood be backed with ply-
wood or.solid wood to provide adequate
nail-holding capacity. The face grain
direction of the plywood patch should ho
the same as that of the original skin,

(ii) Scarf paiches (back of skin acces=
sible) (@) When the back of a damaged
plywood skin is accessible (such as a fuse-
lage skin), it should be repalred with
scarf patches following the detalls shown
in figure 2-14, Whenever possible tho
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edge of the patch should be supported as
shown 1n section C-C. When the dam-
age follows or extends to 2 framing mem-
ber, however, the scarf may be supported
as shown in section B-B.

(). Damages that do not exceed 25
times the skin thickness in diameter
after bemng {rimmed to a- circular shape,
and if the trimmed openmng 1s not nearer
than 15 times the skin thickness to a
framing member, may be repaiwred as
shown 1n figure 2-14, section D—D.
The backing block 1s especially shaped
from solid wood and fitted to the inside
surface of the skin, and 15 temporarily
held mm place with nails. A hole, the
exact size of the inside circle of the
scarf patch, 1s made in the block and
1s centered over “the trimmed area of
damage. The block-is removed after
the glue on the patch has set, and leaves
a flush surface to the repaiwred skin.

(iii) Steps wm making scarf opaich
(back of skin not accessible) (a) After
removing damaged sections, install back-
1ng strips, as-shown 1n figure 2-15, along
all edges that are not fully backed by a
1ib or a spar. To prevent warping of
the skin, backing strips should be made
of a soft~textured plywood, such as yel-
low poplar or spruce, rather than solid
wood. ANl junctions between backing
strips and ribs or spars should have the
end of the backing strip supported by a
saddle gusset of plywood.

(b) If needed, nail and glue new gus-
set plate to rib. It may be necessary. to
remove and replace the old gusset plate
by a new saddle gusset or it may be nec-
essary to nail g saddle gusset over the
origimal.

(¢) Attach nailing strips to hold back-
ing strips 1 place while the glue sets.
Use bucking bar where necessary to pro-
vide. support for nailing, Unlike the
smaller patches made m a continuous

" process, work on the airplane must wait

- while the glue holding the hackng strips
sets. After setfing, complete imshing in
usual manner.

(5) Plug paiches—(i) General. Two
types of plug patches, oval and round,

.may be used on plywood skins provided
the damage can he covered by the
patches whose dimensions are given - in
figures 2~-12 and 2-16. As the plug patch
1s strietly a skin repair it should be used
only for damage that does not involve
the supporting structure under the skin.
Oval patches must be prepared with the
face gram carefully oriented to the same
direction as the original skin. Orienta-
tion of the face gram direction of fhe
round plug patch to that of the skin sur-
face 1s no problem, as the round patch
may be rotated until grain directions
match.

(i) Steps.n makwng oval plug patch.
(a) Explore-the area about the hole to
be sure it lies at least the width of the
oval doubler from a rib or a spar. Refer
to figure 2-12 for repaiwr details.

(b) Lay a previously prepared oval
plug patch over the damage and trace
the patch. Saw to the line and- trim the
‘hole edges with a knife and sandpaper.

(c) Mark the exact size of the patch
on one surface of the oval doubler and
apply glue to the area outside the line.
‘The oval doubler should be made of some
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soft-textured plywood, such as yellow
poplar or spruce. Insertdoubler through
the~hole and bring it, glue side up, to
the underside of the skin with its pencil
outline of the patch matching the edges
of the hole, If the curvature of the sur-
face to be repaired is greated than a
rise of one-eighth inch in 6 inches, the
doubler should be preformed, by hot
water or steam bending, to the approx-
mate curvature.

(d) Apply nailing strips, outlining the
hole, to apply glue pressure between
doubler and skin. Use bucking bar to
provide support for nailing. When two
rows of nails are used, stagger nail
spacing.

(e) Apply glue to remaining surface
and to an equivalent surface on the
patch.

(f) Lay the patch in position over the
doubler and screw the pressure plate to
the patch assembly using a small nail to
line up the holes that have been pre-
viously meade with patch and plate
matching, No. 4 round-head screws are
used. ILead holes in the plywood doubler
are not necessary. Waxed paper or cel-
-lophane between the plate and patch
prevents glue from sealing the plate to
the patch. No clamps or further pres-
sure need be applied as the nailing strips
and screws exert ample pressure. Hob
sandbags, however, may be laid over
the patch to speed the setting of the glue.
Fimsh 1n the usual manner.

(iii) Round plug patch. The steps In
makmg a round plug patch shown in
figure 2-16 are identical with those for
making the oval patch except the inser-
tion of the doubler. In using the round
patch, where access is from only one
side, the round doubler cannot be in-
serted unless it has been split.

(6) Fabric patch. Small holes not
exceeding 1 inch in diameter, after being
trimmed to a smooth outline, may be
repaired by dopmng a {abric patch on the
outside of the plywood skin. ‘The edges
of the trimmed hole should first be
sealed, and the fabric.patch should over-
lap the plywood skin by at least 1 inch.
Holes nearer than 1 inch to any frame
member or in the leading edge, or frontal
area of the fuselage should not bhe
repaired with fabric patches.

(f) Finwshing structural repairs—(1)
General. Any repair to spars, ribs, skin
surfaces, or other structural parts of the
au-frame involves finishing as the final
step in the job.

(2) Precautions to de observed. ()
‘When making repairs, avold excesslve
contamination of surfaces with glue
squeeze-out at joints and on all sur-
faces. Excess glue should always be
removed before applying finish. Be-
cause paints and glues are incompatible,
even a slicht amount of glue underneath
the finish may cause premature deteri-
oration.

(i) Solling substances, such as oil and
grease, should be removed as completely
as possible. Naphtha may be used to
sponge off oil and grease. Markings that
are made by grease pencils or lumber
crayons confaining wax are harmful and
should be removed, but marks made by
ordinary soft graphite pencils and non-
blotting stamp-pad inks may be safely
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finished over. All dust, sander dust, dirt,
and other solid particles should be
cleaned off.

(il) sawdust, shavings, and chips
should be removed from enclosed spaces
before they are sealed off by replacement
of skin. A vacuum cleaner is useful for
such cleaning.

(iv) Since no satisfactory gluable
sealer has yet been developed, it is nec-
essary to avold applying sealer over the
areas where glue will be applied. Areas
to receive glue should be marked off with
pencil, allowing an additional one-fourth
inch on each side of the glue area to
provide for misalinement when mating
the parts. It is preferable to leave some
uncsealed areas rather than risk sreaken-
ing the glue joint by accidental overlap
of the sealer into the glued areas.

(v) Finish is likely to crack when ap-
plied over flush-driven nails and screws.
To avold this a strip of tape may be ap-~
plied over the heads after application of
sealer -and before the final fimsh 15
applied.

(vl) Fill all holes left from nail-strip
gluing or countersunk nails and screws
with a wood filler before fimshing the
surface. It may be necessary to cover
with a patching putty the slicht depres-
slons left after applying filler if 2 com-~
pletely smooth surface is desired, but as
a rule patching putty may be dispensad
with safety.

(vil) Surfaces which are likely fo
come in contact with fabric during the
doping process should be treated with a
dope-proof paint, cellophane fape, ete.,
to protect them ozainst the action of the
solvents in the dope.

(3) Finishing of interior surfaces.
Repaired ribs, spars, interior of plyweed
skin, and other internal members, m-
cluding areas of contact between metfal
and wood, should be finished by apply-
Ing at least two coats of spar varmish.
Bullt-up box spars and smmilar closed
structures should be protected on the
interior by at least one heavy coat of
spar varnish or Honoil. Where batter
protection is required, as on the surfaces
of wheel wells and the bottoms of hulls
below the floor boards, an additional
coat of aluminized sealer comsisting of
12 to 16 ounces of aluminum paste per
gallon of sealer may be applied.

(4) Finishing of. exterior surfaces.
Exterior surfaces should first be sealed
with at least two coats of sealer or spar
varnish. The surface fimish should
then be completed by the application of
enamel, aluminized varmish or other
special finish as required to duplicate
the original finish. If dope or lacquer
is used to complete the finish, the sealer
coats should be dope-proof. Spar var-
nish or sealer conforming to Specifica-
tion MII-V-6894 is satisfactory.

(5) Finishing of end-grawn surfaces.
(1) End-grain surfaces, such as edzes of
plyweod skins and holes in spars and
other primary structural members, re-
quire careful protection. Sand these
surfaces smooth. Apply two coats of a
highly pigmented sealer, or 1 coat of
wood filler, and 1 coat of clear sealer fo
end-grain interior surfaces and cuf holes.
Exterlor end-grain surfaces (except
those covered with doped fabric) requre
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an additional (third) coat of clear sealer.
A final coat of alumimized varmish may
be applied to end-gramn surfaces. If the
surfaces are to be fimshed with dope or
lacquer,-a dope-proof sealer similar to
Specification MIL~V-6894 should be
used.,

(ii) Exposed end-grain mcludes such
surfaces as those around vent holes, m-
spection holes and fittings, and exposed
scarfed or tapered surfaces such as those
of tapered blocking.

(6) Finwshing with fabric or tape. (1)
To refinish with fabric or tape, it 1s first
necessary to insure that pamnt has been
removed from an area greater than that
to be covered by the fabric.

(ii) Apply 2 brush coats of a ‘dope-
proof sealer sumilar to Specification
MII-V-6894, allowmng the first coat to
dry 2 hours and the second coat at least
6 hours. Follow with 1 coat of clear dope,
and allow it to dry 45 minutes. Apply
a second coat of clear dope and lay into
the wet film a piece of pinked-edge awr-
plane cloth. All aiwr bubbles should. be
worked out by brushmg to insure maxi-
mum adherence. Allow this to dry 45
minutes. Apply 1 brush coat to insure
proper penetration and at least 1 spray
coat of clear dope, allowing each to dry
45 minutes. The dried spray coat may be
scuffed with fine sandpaper to obtam a
smoother finish. Complete the refinish-
ing of the surface by application of
lacquer, enamel, or alumimzed varnish
as required to match the adjacent area.

(iii) The s1ze of the fabric patch should
be such as to extend at least one-half-
inch on each side of any crack or group
of cracks, at least 1 inch on each side of
a scarfed joint glue line, and at least 2
inches beyond any edge of a skin patch,
to insure proper adhesion. -

§ 18.30-3 Fabric covering (CAA poli-
cies which apply to § 18.30)—(a) Textile
materwals. All fabric, surface tape, re-
inforcing tape, machine thread, lacing
cord, ete., used for re-covering or repair-
ing an awreraft structure should be of
high-grade aircraft textile material of
at least as good quality and equivalent
strength as those described 1n subpara-
graphs (1) through (7) of this para-
graph.

(1) Awrecraft fabric. Acceptable fabric
such as cotton and- linen for covermg
wings, control surfaces, and fuselages are
listed in table 3-1. Fabrics conforming
-to the Automotive Material Specifications
ineorporate a continuous marking show-
ing the specification number to permit
identification of the fabric in the field.
(See §18.30-8 (e).)

(2) Re-covering awreraft with original
type fabric. Awcraft should be re-
covered or repaired with fabric of at
least as good quality and equivalent
strength as that origmally used on the
aireraft. In-re-covering aircraft which
were origmally covered with low strength
or “so called” glider cloth, however, it
is considered more desirable to use
Grade A or intermediate fabric conform-
ing to AMS 3806 or 3804, as amended,
respectively.

(3) Rewnforcing tape. Acceptable re-
mforcing tape 1s listed 1n table 3-2. Re=-
inforcing tape shdéuld be of sumilar
quelity to the fabric and, at least one-
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half the strength of that conforming to
specification -MIL-T--5661.

(4) Surface tape. Surface tape (also
fimshing tape) should have approxi-
mately the same properties as the fabric
used. See Table 3-2.

(5) Lacing cord. Lacing cord should
have the strength of at least 80 pounds

double or 40 pounds smgle sfrand. Ac-
ceptable lacing cordis listed in table 3-2.
_(8) Machwne thread. Machine thread
should have a strength of at least 5
pounds single strand (Table 3-2)

(7) Hand-sewing thread. Hand-sew-
ing thread should have a strength of-at
least 14 pounds smngle strand (Table
3-2)

‘(b) Covering practices—(1) General.
The method of fabric attachment should
be identical, as far as strength and reli-
ability are concerned, to the method used
by the manufacturer of the airplane to
be re-covered or repawred. Fabric may
be applied so that either the warp or fill
threads are parallel to the line of flight.
Either the envelope method or blanket
method of covering 1s acceptable. (See
subparagraph (5) of this paragraph.)

(2) Flutter precautions. When re-.
pairmg control surfaces, especially on
high-performance airplanes, care should
be exercised that the repairs do not in-
volve the addition of weight aft of the
Junge line. Such a procedure may ad-
versely disturb the dynamic and static
balance of the surface to a degree which
would induce flutter. -As a general rule,
it will be required to repair control sur-
faces 1n such a manner that the struc-
ture 1s identical to the original so that
the weight distribution and mass balance
are not affected.

(3) Preparation of the structure for
covering. One of the most important
items in coverng awrcraft 1s proper prep-
aration of the structure. Dope-proof-
g, covermg edges which are likely to
wear the fabne, preparation of plywood
surfaces and similar operations, if prop-
erly done, will do much toward msuring
an attractive and.long-lasting job.

() Dope-proofing. 'Treat all parts of
the structure which come 1n contact
with doped fabric with a protective coat-
ing such as alummum foil, dope~proof
pamt or cellulose tape. Clad alummum
and stamnless steel parts need not be
dope-proofed.

(ii) Chafe pownts. All points of the
structure such as sharp edges, bolt
heads, etc., which are likely to chafe or
wear the covering should be covered with
doped-on fabric strips or covered with
an adhesive tape. After the cover has
been mstalled, the chafe pomts of the
fabric should be reinforced by doping of
fabric patches. Where a stronger rein-
forcement 1s requured, a cotton duck or
leather patch should be sewed to the
fabric patch and then doped in place.
All portions of the fabric pierced by
wires, bolts, or other prdjections should
be remnforced.

(iii) Inter-rib bracing. Conventional
wing ribs, which do not have permanent
mterrib bracing, should be tied m posi=
tion by means of cotton tape runmning
parallel to the beams. Apply the tape
bracing to both the tpp and bottom cap=-
strips, mamtamed parallel to the plane
of the cover rather than diagonally be-

tween the top and bottom capstrips.
Apply the tape continuously with' one
turn around successive capstrips, ar«
ranged so that the tape between the
ribs 1s separated from the cover by a
distance equal to the depth of the cap-
strip. Tie the turn of tape around each
capstrip by means of a short length of
lacing cord.

(iv) Preparation of plywood surfaces
for covering. Prior to covering plywood
surfaces with fabric, prepare the sur-
fiace by cleaning and applying sealer and

ope.

(a¢) Cleaning. Sand all surface arens
which have been smeared with gluo in
order to €Xpose a clean wood surface,
Remove loose deposits such as wood
chips and sawdust. . Réemove oil or.grease
spots by carefully washing with naphtha.

(b) Application of sealer and dope.
Apply one brush coat or two dip coats
(wiped) of & dope-proof sealer-such s

that conforming to Specification MIL-

V-6894 thinned to 30 percent nonvolatilo
content and allow to dry 2 to 4 hours.
Finally, before covering, apply two
brush coats of clear dope allowing the
first coat of dope to dry approximately
45 1tninutes before applying the second
coat,

(4) Seams—() Location of seams.
Seams parallel to the line of flight are
preferable; however, spanwise seams aro
acceptable.

(ii) Sewed seams—(a) Machine=
sewed seams (parts D, E, and F of figure
3-1) -should be of the folded-fell or
French-fell types. Where selvage edges
or pinked edges are joined; & plain lap
seam is satisfactory.

(b) Hand-sewing or tacking should
begin at theé point where machine-sew-
ing stops and should continue to the
pomt where machine-sewing or uncub
fabric is again reached. Hand-gewing
should be locked at intervals of 6 inches,
and the seams should be properly flne
ished with a lock stitch and o knot (fig.
3-5) At the point where the hand sow-
ing or permanent tacking s necessary,
the fabric should be so cut that it can be
doubled under before sewing. or perma=
nent tacking is performed (figure 3-1C),
After hand-sewing has been completed,
the temporary tacks should be removed.,
In hand-sewing there should be & nini-
mum of four stitches per inch.

(e) Asewed spanwise seam on o metal
or wood-covered leading edge should be
covered” with pinked-edge surface tape
at least 4 inches wide.

(d) A sewed spanwise seam at the
trailing edge should be covered with
pinked-edge surface tape at least 3
inches wide. Notches at least 1 inch in
depth and 1 inch in width should be cut
into both edges of surface tape if 1t 1s
used to cover spanwise seams on trailing
edges especially the trailing edges of
control surfaces. The notches should be
spaced at intervals not excceding 6
inches. On tape less than 3 inches wide,
the notches should be one-third the tape
width. In the event that the surface
tape begins to separate because of poor
adhesion or other causes, the tape will
tear at & notched section thus prevent-
ing progressive loosening of the‘entire
length of tape,
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(e) A double stitched 1ap jomnt should
be covered with pinked edge surface tape
at least 4 inches wde.

(f) Sewed spanwise seams on the upper
or lower surface should be made m a
manner that the amount of protuber-
ance 15 a mimimum. The seam should
be covered with pinked edge tape at least
3 mches wide.

{g) Sewed seams parallel to the line of
flight (chordwise) should not be placed
over a rib or be so placed that the lacing
will be through or across such a seam.

(iii) Doped seams. (a) A lapped and
doped spanwise seam on a metal or wood-
covered leading edge should be lapped
at least 4 1nches and covered with pinked
edge surface tape at least 8 inches wide.

() Alapped and doped spanwise seam
at the trailing edge should be lapped at
least 4 inches and covered with pmked
edge surface tape at least 3 inches wide.
1t should be notched at mtervals not ex-
ceeding 6 inches. (See subdivision (ii)
(@) of this subparagraph for notch con-
figuration.)

(5) Covering methods—(i) The ehve-
lope method. 'The envelope method of
covering 1s accomplished by- sewing to-
gether midths of fabric cut to specified
dimensions and machme-sewn to form
an envelope which can be drawn over the
frame. The trailing and outer edges of
the covering should be machine sewn un-
less the component is not favorably
shaped for sewing, in which case the
fabric should be jomned by hand sewing.

(ii) The blanket method. The blanket
method of covermng i1s accomplished by
sewmg together widths of fabries of
sufficient lengths to form a blanket over
the surfaces of the frame. The trailing
and outer edges of the covering should
be jommed by a plamn overthrow or base-
ball stitch. -For awrplanes with placard
never-exceed speed of 150 miles per hour
-or less, the blanket may be lapped at least
1 mech and doped to the frame or the
blanket, lapped at least 4 inches at the
nose of metal or wood-covered leading
edges, doped, and finish “with pinked-
edge surface tape at least 8 inches wide.
In fabricating both the envelope and
blanket coverings, the fabric should be
cut 1n lengths sufficient to pass com-
pletely around the frame, starting at
the trailing edge and returming to the
trailing edge.

(6) Rewmnjorcing itape. Remiorcing
tape of at least the wdih of the cap-
strips should be placed under all lacing.
In the case of wings with plywood or
metal leading-edge covering, the remn-
foremg tape need be brought only to the
front spar on the upper and lower sur-
faces.

(1) -Use of antitear strips. On sircraft
with never-exceed speed 1n excess of 250
miles per hour, antitear strips are rec-
ommended under remforcing tape on
the upper surface of wings, and the bot-
tom surface of thaf part of the wing 1n
the slipstream.. Where the antitear strip
1s used on both the top and bottom sur-
faces, pass it continuously up to and
around the leading edges and back to the
trailing edge. Where the strip 1s used
only on the top surface, carry it up to
and around the leading edge and back
on the lower surface as far aft as the
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front beam. ¥For this purpose the slip-
stream should be considered as being
equal to the propeller diameter plus one
extra rib space on each side. Cut anti-
tear strips from the same niaterial as
used for covering and wide enough to
extend beyond the reinforcing tape on
each side so as to engage the lacing cord.
Attach the strips by applying dope to
that part of the fabric to be covered by
the strip and applying dope freely over
the strip.

(7) ‘Lacing-—@1)" Wing lacing. Both
surfaces of fabric covering on wings and
control surfaces should be securely fast-
ened to the ribs by lacing cord or any
other method originclly approved for
the aircraft. Care should be taken .to
insure that all sharp edges against which
the lacing cord may bear are protected
by tape in order to prevent abrasion of
the cord. Separate lengths of lacing
cord should be joined by the splice knot
shown m figure 3-4. The common
square knot, which has a very low slip-
page resistance, should not be used for
this purpose. The utmost care should
be exercised to assure uniform tension
and security of all stitches. The first
or starting stitch should be made with
a double loop by the method illustrated
in figure 3-6. All subsequent stitches
should be made with a single lcop and
tied off with the standard knot for rib
lacing (modified seine type) shown in
ficure 3-5. The spacing betveen the
starting stitch and the next stitch should
be one-half the normal stitch spacing.
All tie-off knots should be placed on
the middie of the reinforcing tape on the
bottom surface, or along the edge of the
lower capstrip. The seine knot admits
a possibility of improper tightening, re-
sulting in o false (slip) form with greatly
reduced efficiency and should not be used
for stitch tie-offs. The tle-offs knot for
the last stitch should be locked by an
additional half-stitch. Where stitéhing
ends, as at the rear beam and at the trail-
ing edge, the last two stitches should be
spaced at one-half normal spacing.
Under no circumstances should tie-off
knots be pulled back through the lacing
holes.

(ii) Double-loop lacing. The double-~
loop lacing illustrated in figure 3-7 rep-~
resents g method for obtaining higher
strengths than possible with the stand-
ard single lacing. When using the
double-loop lacing, the tie-off knot
should be made by the method shown in
figure 3-8.

(ii) Fuselage lacing. Fabriclacing is
also necessary in the case of deep fuse-
lages, and on f{uselages where former
strips and ribs shape the fabric to a
curvature. In the latter case the fabric
should be -laced at intervals to the
formers. The attachment of the fabric
to fuselages should be £o accomplished as
to be at least the equivalent in strength
and reliability to that used by the manu-
facturer of the airplane.

(8) Stitch spacing. 'The stitch spac-
ing should'not exceed the spacing ap-
proved on the original aircraft. In case
the spacing cannot be ascertained due
to destruction of the covering, ac-
ceptable rib-stitch spacing may be found
m figure 3-2. ‘The lacing holes should
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be placed as near o the capstrip as pos-
sible in order to minimize the tendency
of the cord to tear the fabric. Alllacing
cord should be lightly wazed with bees-
wax for protection. In case waxed
braided cord is used, this procedure 1s
unnecessary. (See table 3-2 for accept-
able lacing cords.)

(9) Surfacetape (finmishing tape) AR
Iacing should be covered with tape of at
least the quality and width as was used
on the original airplane. This taps
should not be applied until the first coat
of dope has dried. All inspection open-
ings should be reincorporated into the
covering, and the fabric around them
and along leading edges reinforced with
tape. Where wear or friction is induced
by moving parts or fittings, a leather
patch should be sewed to a fabric patch
and doped in place. Pinked surface tape
is sometimes appled over the trailing
edges of control surfaces and awurfoils.
For such application the tapa should be
at least 3 inches in width and should be
notched along both edges at infervals
not éxceeding 6 inches. (See subpara-
graph (4) db (d) of this paragraph for
notch configuration.) If separation of
the tape from the trailing edge beagins
it will tear at a notched section and
tge‘reby prevent loosening of the entire
strip.

(10) Special fasteners. (i) Vhen re-
pairs are made to fabric surfaces at-
tached by special mechanical metheds,
the original type of fastening should be
dupl!cated.

() When selftappine screws are
used for the attachment of fabric to the
rib structure, the following procedure
should be observed:

(a) The holes should be redrilled
where found necessary due to wear, dis-
tortion, etc., and in such cases a screw
one size larger should be used as a re-
Placement.

(b) The length of the screw should be
sufficfent, so that at least two threads of
the grip (threaded part) extend beyond
the rib capstrip.

(¢) A thin washer, preferably cellu-
loid, should be used under the heads of
screws and pinked-edge tape should bz
doped over each screw head.

(c) Domng—(1) Thimning of dopes.
Dopes are generally supplied at a con-
sistency ready for brush coats. For
spraying operations practicalfy all dopes
require thinninz., Thinning directions
are usually listed on the contamner label.
Where thinning operations are not sup-
plied, thin the dope with a thinner made
for the typz of dope being used, until
sultable brushing and/or spraying prop-
ertles are obtained. The amount of
thinner to be used will depend on the
dope, atmospheric conditions, the spray-
inz equipment, the spraying fechmgque
of the operator, and the type of thinner
employed. The thinning of aopss n-
fluences the drying time and taufemng
properties of the finish and it 15 necss-
sary that it be done proparly. Dater-
mine the amount of thinner necessary by
using experimental panels in order to
ascertain the conditions which prevail
locally at the time of application of the

dope:
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(2) Blushing and use of blush-retard-
ing thwnner (i) Blushing of dopes 1s
very common when doping 1s accom-
plished under humud conditions. The
condition1s caused by the rapid evapora-
tion of thinners and solvents, which
lowers the temperature on the surface,
causing condensation of moisture and
producing the white appearance known
as blush. Blushing tendencies are also
increased if strong currents of air flow
over the surface when applying dopes or
immediately thereafter.

(ii) A ‘blushed finish.has very iittle
protective or tautenmg value. Where
the relative humudity 1s such that only a
small amount of blushing 1s encountered
in doping, this condition may be elimi-
nated by thining the dope with a blush-
retarding thiner and slightly mcreasing
the room temperature. If it 1s not pos-
sible to correct humdity conditions in
the dope room, suspend doping opera-
tions until more favorable atmospheric
conditions prevail. The use of a large
amount of blush-retarding thinner s not
advisable because of the undesirabié dry-
ing properties accompanying”the use of
this materal.

(3) Number of coats. The total num-
ber of coats of dope should not be.less
than that necessary to result in a taut
and well-filled finish job. A guide for
finishing fabric-covered aircraft follows:

(i) Two coats of clear dope, brushed
on and sanded after the second coat.

(ii) One coat of clear dope, either
brushed or sprayed, and sanded.

(iii) Two coats of aluminum pigmented
dope, sanded after each coat.

(iv) Three coats of pigmented dope
(the color desired) sanded and rubbed
to give a smooth glossy fimsh when
completed.

(v) Care should be taken not to sand
heavily over the center portion of pinked
tape and over spars 1n order not to dam-
age the rib-stitching cords and fabric.

(4) Techmique. (i) Apply the first
two coats of dope by brush and spread on
the surface-as uniformly as possible and
thoroughly work mto the fabric. Exer-
cise care not to work the dope through
the fabric so that an excessive film 1s
formed on the reverse side. The first
coat should produce a thorough and uni-
form wetting of the ‘fabric. To do so,
work the dope with the warp and the
filler threads for three or four brush
strokes and stroke away any excess
material to avoid piling up or dripping.
Apply succeeding brush or spray coats
with only sufficient brushing to spread
the dope smoothly and evenly.

(i1) 'When doping fabric over plywood
or metal-covered leading edges, care
should be taken to mnsure that an ade-
quate bond is obtamned between the fab-
ric and the leading edge. Care should
also be taken when using predoped fab-
ric to use a thinned dope 1n order to ob-
tain a good bond between the fabric and
the leading edge.

(5) Applying surface tape and rewn-
foreing paiches. Apply surface tape and
remforeing patches with the second coat
of dope. Apply surface tape over all'rib
lacing and over all sewed seams as well
as ab all other points of the structure
where tape remforcements are indicated,

~
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(6) -Installation of dramnage grom-
mets, With the second coat of dope,
install drainage grommets on the under-
side of aurfoils at the trailing edge and
as close to the rib as practicable. On
fuselages, mnstall drainage grommets at
the center of the underside 1n each fuse-
lage bay, located so that the best possible
dramnage 1s effected. On seaplanes it is
recommmended to 1nstall special smelded
grommets, sometimes called marine
grommets, to prevent the entry of spray.
Also use this type of grommet on land-
planes in that part of the structure which
1s subject to splash from the landing
gear when operating from wet and mud-
dy fields. Plastic-type grommets are
doped directly to the covering. Where
brass grommets are used, mount them on
fabric patches and then dope to the cov-
ermg. After the doping schieme 1s com-
pleted, open the drain holes by cutting

out the fabric with a small-bladed knife.,

Do not open dramnage grommets by
punching,

(1) Use of fungicidal dopes. (i) Fun-
gicidal dope 1s normally used as the first
coat for fabrics to prevent rotting.
‘While it may be more adwvisable to pur-
chase dope 1n which the fungicide has
already been incorporated, it 1s feasible
to mix the fungicide with the dope.
Specification MII-D-7850 specifies that
the requirements for cellulose acetate
butyrate dope incorporate a fungicide
for first*coat use on awrcraff. The fun-
gicide specified 1n this specification 1s
zinc dimethyldithiocarbonate which
forms a suspension with the dope. This
material 1s a fine powder, and if it 1s
mixed with the dope, it should be made
into a paste using dope and then diluted
1o the proper consistency according to
the manufacturer’s instructions. It 1s
not practicable to mix the powder with
a large quantity of dope.

(ii) .Copper napthonate Is also used
as a fungicide and forms a solution with
dope. However, this material has a
tendency to bleed out especially on light-
colored fabric. It 1s considered satis-
factory from a fungicidal standpoint.

(iii) The first coat of fungicidal dope
should be applied extremely thin so that
the dope can thoroughly saturate both
sides of the fabric. Once the fabne
1s thoroughly saturated subsequent coats
can be applied at any satisfactory work-
ing consistency:

(8) Rejupenation of fabric. When
using this techmque of mmproving the
appearance or condition of the doped
surface, care should be exercised to es-
tablish 1itially that the fabric strength
itself has not deteriorated beyond safe

.

“limits. Experience indicates:that reju-

venation may at times cause fabric sag
rather than tautening.

(9) Common dope troubles. (1) In
cold weather, dopes become quite viscous.
Cold dopes pull and rope under the
brush, and if thinned sufficiently to
spray, lack body when dry. Prior to
use, allow dopes to come to a tempera-
ture approximately that of the dope
room, 24° C. (715° F.)

(ii) Orange peel and pebble effect re-
sult from msufficiently thinned .dope or
when the spray gun is held too far from
the surface being sprayed.

(i) Runs, sags, laps, streaks, hieh and
Jow spots are caused by improperly ad-
Justed spraying equipment or improper
spraying technique.

(iv) Blisters may be caused by water
or oil entering the spray gun. Drain air
compressors, air regulators, and alr lines
daily.

() Pin holes may be caused by not al-
lowing sufficient time for drying between
coats or after water sanding, or they may
be due to insufficiently reduced dope.

(vi) Wet areas on a doped surface
indicate that oil, grease, soap, etc., had
not been properly removed before doping,

(d) Repawrs to fabric covering. Reo-
pairs to fabric-covered surfaces should
be made m a manner that will return
the original strength and tautness to tho
fabric. Sewed repairs and unsewed
(doped-on patches or panels) may be
made. No fabric or tape should be doped
onto a surface which contains aluminum
or other color coats. Whenever it is nec-
essary to add fabric reinforcement, the
old dope should be removed elther by
softening and scraping or by sanding
down to the point where the base coat
or clear coat is exposed. Clear dopo
should be used in doping the fabric to
the surface. After reinforcement is
made, normal finishing procedures may
be followed.

(1) Repaiwr of teafrs in fabrie. 'Tears
should be repaired as shown in figure 3-3
by sewing the torn edges together using
a baseball stitch and doping a piece of
pinked-edge fabric over the teat, If the
tear is a straight rip, the sewing is
started at one end so that as the seam 1is
made the edges will be drawn tightly to-
gether throughout its entire length, If
the opening is v-shaped, as 1s often the
case when openings are cub in wings to
inspect the internal 4tructure, the sow-
ing should start at the corner or point
so that the edges of the cover will be held
1n place while the seams are being made.
The sewing is done with a curved needlo
and well-waxed thread. Clean the sur-
face to be covered by the patch by rube
bing the surface with a rag dipped in
dope and wiping dry with a clean rag, or
by scraping the. surface with a putty
knife after it has been.softened with
fresh dope. Dope solvent or acetone may
be used for the same purpose but care
should be taken that it does not drop
through on the inside of the opposito
surface causimng the dope to blister. A
patch of sufficient size should be cut from
airplane cloth to cover the tear and ex-
tend at least 114 inches beyond the tear
in all directions. ‘The edges of the patch
should either be pinked similar to surfaco
tape or frayed out about one-fourth inch
on all edges.

(2) Sewed patch repair When tho
damage is such that it will not permit
sewing the edges together, o sewed-in
repair patch.may be used if the damago
is not longer than 16 inches in any ono
direction (see fig. 3-3) Cut out the
damaged section making a round or
oval-shaped opening trimmed to o
smooth contour. Clean the area of the
old fabric to be doped as indicated in
subparagraph (1) of this paragraph,
Turn the edges of the patch one-half
inch and sew to the edges of the open«
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mg.. Before sewing, fasten the patch at
several pomnts with a few temporary
stitches to facilitate sewing the seams.
After the sewing is completed, clean the
area or the old fabric to be doped as 1n-
dicated for small repawrs and then dope
the patch mn the regular manner. Apply
surface tape over the seams with the
second coat of dope. If the opening ex-
tends over or closer than 1 inch to a rib
or other laced member, the patch should
be cut to extend 3 inehes beyond the
member. After sewing has been com-
pleted the patch should be laced to the
rib over  a new section of remnforcing
tape- using the methods of paragraph
(b) (1) @ of this section. The old rib
Yacing and remnforcing tape should not
be removed.

(3) Repawr by sewng wn repawr panel.
When the damaged area exceeds 16
inches m any direction a new panel
should be installed.

(i) Remove the surface.tape from the
ribs adjacent to the damaged area and
from the trailing and leading edges of
the section bemg repawred. Leave the
old remforcing tape 1 place.

(ii) Cut the old fabric along a line ap~
proximately 1 inch from the center of the
ribs on the sides nearest to the imyury,
and continue the cuts to completely re-
move the damaged section. The old
fabric should not be removed from the
leading and trailing edge unless both
upper and lower surfaces are being re-
covered. Do not remove the remnforc-
1ng tape and lacing at the ribs.

(iii) Cut a patch to extend from the
trailing edge up to and around the lead-
g edge and back approximately to the
front beam. The patch should extend
approximately 3 inches beyond the ribs
adjacent to the damage.

(iv) Clean the area of the old fabric to
be covered by the patch, put the patch in
Pplace, stretch taut and pin. Affer the
Ppatch 1s pinned in place, fold under the
trailing and leading edges of the patch
one-half mmch and sew to the old fabric.
Fold the side edges under one-half inch
and sew to the old cover. After comple-
tion of the sewing, place “remforcing
tape over tHe ribs under moderate ten-
swon and lace down using the methods of
Daragraph (b) (7) (i) of this section.
Remove the temporary pmmning,

(v) Give the panel a coat of clear dope
and allow to dry. Install surface tape
with the second coat of dope, over the
remnforcing tape and over the edges of
the panel. Finish the doping scheme
using regular doping procedures.

(vi) This type of repair may be ex-
tended to cover both the upper and lower
surfaces and to cover several rib bays if
necessary. The panel must be laced to
all the ribs covered.

(4) Unsewed (doped on) repaws. @)
Unsewed -(doped on) repawrs may be
made on all awcraft fabric-covered sur-
faces provided the never-exceed speed 1s
not greater than 150 miles per hour. A
doped patch repawr- may be used if the
damage does not exceed 16 inches 1n
any direction. Cut out the damaged sec-
ton makmg a round or oval-shaped
opening trimmed to a smooth contour.
Clean the edges of the opening which are
to be covered by the patch with grease
solvent. Sand or wash off the dope from
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the area around the patch with dope ing hasdeferiorated fo a point where re-

thinner. Support the fabric {from under-
neath while sanding.

(ii) For holes up to 8 inches in size,
make the fabric patch of sufficient size
to provide a lap of at least 2 inches
around the hole.. On holes over 8 inches
i size, make the overlap of the fabric
around the hole at least one-fourth the
hole diameter with a2 maximum }mit of
lap of 4 inches. If the hole extends over
a rib or closer than the required overlap
to aTib or other laced member, the patch
should be extended at least 3 inches be-
yond the rib. In this case, after the
edges of the patch have been doped in
place and the dope has dried, the patch
should be laced to the rib over a new
section of reinforcing tape in the usual
manner. The old rib lacing and rein-
forcing tape should not be removed. All
patches should have pinked edges, or if
smooth, finished with pinked-edge sur-
face tape.

(5) Repair by a doped-in panel.
When the damage exceeds 16 inches in
any direction, make the repair by doping
in a new panel. ‘This type of repair may
be extended to cover both the upper and
lower surfaces and to cover seyeral rib
bays if necessary. The panel should be
laced to all the ribs covered, and doped
or sewed as in the blanket method.

(i) Remove the surface tape from the
ribs adjacent to the damaged area and
from the trailing and leading edges of
the section being repaired. Xecave the
old reinforcing tape and lacing in place.
Next cut the fabric along a line approxi-
mately 1 inch from the ribs on the sides
negzest to the injury, and continue the
cuts to completely remove the damazed
section. The old fabric should not be
removed from the leading and trailing
edge unless both upper and lower sur-
faces are being re-povered.

(ii) (a) Cuta patch to run around the
trailing edge 1 inch and to extend from
the trailing edge up to and around the
leading edge and back approximately to
the front beam. The patch should ex-
tend approximately 3 inches beyond the
ribs adjacent to the damage.

(b) As an alternative attachment on
metal_or wood-covered leading edges,
the patch may be lapped over the old
fabric at least 4 inches at the nose of the
leading edge, doped, and finished with at
%gast 8 inches of- pinked-edge surface

pe.

(iiil) Clean the area of the old fabric
that is to be covered by the patch and
apply a generous coat of dope to this
area. Put the new panel in place, pull
as taut as possible, and apply a coat of
dope to the portion of the panel which
overlaps the old fabric. After this coat

‘has dried, apply a second coat of dope

to the over-lapped area and let dry.

(iv) Place reinforcing tape over the
ribs under moderate tensfon and lace
down in the approved manner.

(v) Give the panela coat of clear dope
and allow to dry. Install surface tape
with the second coat of dope over the
remnforcing tape and over the edges of
the panel. Finish the doping scheme
usmg the regular doping procedure.

(e) Testing of fabric covering. Ten-
sile testing of fabric is a practical means
for determiming whether a fabric cover-

-

covering is necessary. The testing may
be carried out in accordance with the
procedures set forth in exsting indus-
try or Government specifications such
as Federal Specification CCC-T-191a,
Amerlcan Soclety for Testing Matenals
D39-39, and others. In all cases the
specimens should be tested in the un-
doped condition. The use of acetone or
dope thinner is suzgested as a means of
removing the dope.

(1) Strength criteria for aircreft fab-
ric. (1) Presentminimunrstrength val-
ues for new aircraft fabric covering are
contained in table 3-1.

(il) The maximum permissible deterio-
ration for used aircraft fabric based on
a large number of tests is 30 parcent.
Fabric which has less than 70 percent of
the original required tensile strength
would not be considered amrworthy.
Table 3-1 contains the mimmum tensile
strength values for deteriorated fabric
as tested in the undoped condition.

(i11) In cases where light awrcraft op-
erators use the Grade “A” type fabriec,
but are only required to use “Intermedi-
ate” grade fabric, the Grade “A” mate-
rial iIs still considered airworthy, pro-
vided it has not deferiorafed, as tested
in the undoped condition, bkelow 4§
pounds, i. e., 70 percent of the onginally”
required tensile strength value for new
“Intermediate” fabric.

(f) Replacement of fabric covering
with metal sheet. (1) Some thought has
been given to replacing fabric covering
with metal shest. The following re-
marks are intended to serve as a gmde
when such a meodification 1s contem-
plated.

(2) Fabric may be replaced with mefal
sheet provided that the increass m
welght does not cause the center of grave-.
ity travel to exceed its limits, that the
gross welght of the aircraft remamns
within the operating limits and that the
original structural intecrity of the air-
craft is not impaired by the alteration.
With regard to the latter it should bz
noted that rivet holes in primary struc-
tural members are permissible for skan
attachment only to the extent that the
resultant cross-sectional area of the
member is not less than the origmnal
minimum cross-sectional area. The se-
lection of rivet patterns at slan jomts s
critical, especially in wings, as 15 also
the effect of increased weight on wing
moment of inertia. In view of the com-
plexity of this modification it would be
advisable to obtain CAA engineering ap-
proval of the alteration prior to its com-
pletion.

$18.30-4 IMetal aircreft structures
(CAA policies which epply to § 18.30)—
(a) Metal construction—(1) Identifica-
tion and inspection of materials. Iden-
tification and inspection of materials
should be conducted in accordance with
§ 18.30-8.

(2) Corrosion prevention treaiment,
cleaners, and paint removers. Corrosion
prevention treatment, cleamnge and pamb
removing should be accomplished 1 ag-
cordance with § 18.30-7.

(3) Bolts, screws, and fasteners. Ac-
ceptable means of attachment are listed
in § 18.30-6.
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(4) Flutter precautions. When re-
pamrmng confrol surfaces, especially on
high-performance airplanes, care should
be exercised that the repairs do not n-
volve the addition of weight aft of the
hinge line. Such procedure may ad-
versely disturb the dynamic and static
balance of the surface to a degree which
would induce flutter. As a general rule
it will be necessary to repair control sur-
faces 1n such a manner that the struc-
ture 1s i1dentical to the original so that
the veight distribution 1s not affected :n
any way.

(5) Brazing. (i) Brazing may be used
for repaurs to primary aircraft structures
only if brazing was origmally approved
for the particular application. Brazing
is not suitable for repair of welds 1n steel
structures due to lower strength values of
the brazed joint as compared to welded
Joints. Brazing may be used m the re-
pair of secondary structures.

(ii) Due to the large number of braz-
ing alloys used, it 15 difficult to be certamn
that the one used for repairing a brazed
Joint would not combine with the origi~
nal brazing alloy to produce a low
strength joint.

(iii) In cases where it 15 necessary to
re-apply copper. alloy brazing material
on a steel surface more than once, and
particularly if temperatures over 2,000°
F are reached, there 1s a possibility that
brazing metal may penetrate between
the grains in the steel to an extent that
may cause cracking.

(iv) Copper brazing of steel is norm-
ally done mn a special furnace having a
reducing atmosphere, and at a tempera-
ture so high that field repairs are seldom
feasible. If copper brazing is attempted

without a controlled atmosphere, the”

copper will probably not completely wet
and fill the joint.

(b) Welded steel structures—(1)
General. Oxyacetylene or electric arc
welding may be utilized for repair of air-
craft structural elements. .Most aircraft
structures are fabricated from one of
the weldable alloys; however, careful
consideration should be given to the al-
loy being welded since all alloys are not
readily weldable, In general, the more
responsible an alloy steel 1s to heat treat-
ment, the less suitable it 1s for welding,
because the greater will be its tendency
to Become brittle and lose its ductility in
the welded area. The followmng steels
are readily weldable: plamn carbon,
nickel steels of the SAE 2300 series,
chrome-mckel alloys of the SAE 3100
series, chrome-molybdenum steels of the
SAE 4100 series and low nickel-chrome-
molybdenum steel of the SAE 8600 series.

(i) Preparation for welding. The ele-
ments to be welded should be properly
held in place by welding jigs or fixtures
which are sufficiently rigid to prevent
misalinement due to expanson and con-
traction of the heated materal and
which positively and accurately position
the pieces to be welded together.

(ii) Cleaning prior to welding. 'The
parts to be welded should always ‘be
cleaned by wire brushing or other similar
methods. When a wire brush 1s used,
care should be taken never to use a
brush of dissimilar metal, for example,
brass or bronze. The small deposit left
by a brass or bronze brush will materi-
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ally weaken the weld and may cause
cracking and subsequent failure of the
weld. In case members were mefallized,
the surface metal may be removed by
careful sandblasting followed by-a light
buffing with emery cloth.

(iii) Condition of completed weld.
The finished weld should 1corporate the
following characteristics:

(@) The seam should be smooth and
of uniform thickness. -

(D) The weld metal should taper off
smcothly into the base metal.

(¢) No oxade should be formed on the
base metal at a distance of more than
one-half inch from the weld.

(d) The weld should show no signs of
blow holes, porosity or projecting

.globules.

(e) The base metal should show no
signs of pitting, burnmg, cracking, or
distortion.

(f) The depth of penetration should
have been sufficient to insure fusion of
base metal and filler rod.

(¢) Welding scale should have been
removed by wire brushing or sand-
blasting.

(iv) Praclices to guord against. No
welds should be filed in an effort to make
a smooth apvearing job, as such treat-
ment causes a loss m strength. Welds
should not be filled with solder, brazing
metal, or any other filler. When it is
necessary to reweld a joint which was
previously welded, all old-weld maternal
should be thoroughly removed before re-
welding. Never weld over a weld if it
can be avoided because continual re-
heating may cause the material to lose
its strength and to become brittle.
Never weld & joint which has been ‘bre-
viously brazed. -

(v) Torch size (oxyacetylene weld-
ing) 'Torch tip size 1s dependent upon
the thickness of the material to be
welded. Commonly used sizes proved
satisfactory by experience are:

. Diameter
Thickness of steel in inches | of ht?le in | Drill siza
Y
0.015t00.031 e e vmvamccmaaaal 0.026 71
0.031 to 0.065: - .031 68
0.065 to 0.125.. .037 63
0.125 to 0.188.. - 042 83
0.188 to 0.250. 2 .055 54
0.250 10 0.370 e ccecmcacaan _— 067 51

(vi) Welding rods ~and elecirodes.
Welding rods and electrodes for various
applications have special properties suit-
able for the application intended. Table
4-1 outlines oxy-acetylene welding rod
properties, and table 4-2 outlines arc
welding electrode properties.

(vii) Rosctte welds. Rosette welds
are generally employed to fuse an 1ner
remforcing tube (liner) with the outer
member. Where a rosette weld 1s used,
the hole should be made in the outside
tube only and be of a sufficient size to
msure fusion of the mmner tube. A hole
diameter of approximately one-fourth
the tube diameter of the outer tube has
been found to serve adequately for this
purpose. In cases of tightly fitting
sleeves or 1nner liners, the rosettes may
be omitted.

(viii) Heat-treated members. Mem-
bers which depend on heat-treatment
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for their original physical properties
should be welded using a welding rod
suitable for producing heat-treated
values comparable to those of the origl=
nal members (see subdivision (vl) of
this subparagraph) Such members
should be reheat-treated to the monu-
facturer’s specifications after welding.

(ix) Steel parts not to be welded—
‘(@) Brace wires and cables. Airplane
parts that depend for their proper func-
tioning on strength properties developed
by cold working should nof be welded.
In this classification are streamiined
wires and, cables.

(b) Brazed and soldered parls.
Brazed or soldered parts should not beo
welded, as the brazing mixture or solder
;%ill penefrate the hot steel and weaken
(e) Alloy steel parts. Alloy steel parts
such as aircraft bolts, turnbuckle ends,
axles and other heat-treated alloy steel
parts, which have been heat-treated to
improve their mechanical properties,
should not be welded.

(2) Repawr of tudbular members—(1)
Inspection. Prior to repairing tybular
members, the structure surrounding any
visible damage should be cavefully ex-
amined to insure that no secondary dam«
age remsains undetected. Secondary
damage may be produced in some strucs
ture remote from the location of the
primary damage by the transmission of
the damaging load along the rtube,
Damage of this nature usually occurs
where the most abrupt change in direc
tion of load travel is experfenced. If this
damage remains undetected, loads ap-
plied in the normal course of operation
may cause failure of the part. |

(i) Location and alinement of welds.
Unless otherwise noted welded steel tub-
mg may be spliced or repaired at any
joint along the length of the tube. Par-
ticular attention should be paid to
proper fit and alinement to avoid eccen-
tricities. !

(iil) Membeérs dented at a cluster
Dents at a steel tube cluster joint may
be repared by welding 2 specially formed
steel patch plate over the dented area
and surrounding tubes, as shown in fig-
ure 4-1. To prepare the patch plate,
cut a section of steel sheet of the same
material and thickness as:the heaviest
tube damaged. Trim the reinforcing
plate so that the fingers extend over the
tubes a minimum of 1.5 times the re-
spective tube diameter as shown in the
figure. Remove all the existing finish
on the damaged cluster joint area to be
covered by the reinforcing plate. The
reinforcing plate may be formed before
-any welding is attempted, or it may beo
cub and tack-welded to one or more of
the tubes in the cluster joint, then heated
and formed around the joint to produce
a smooth contour. Apply-sufficlent heat
to the plate while forming so that there
15 generally a gap of no more than one-
sixteenth. inch from the contour of the
joint to the plate. In this operation
avoid unnecessary heating and exercise
care to prevent damage at‘the apex of
the angle formed by any two adjacent
fingers of the plate. After the plate is
formed and tack-welded to the cluster
joint, weld.all the plate edges to the
cluster joint.
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(iv) Members dented inabay. Dent-
ed, bent, cracked or otherwise damaged
tubular members may be repaired by us«

-1ng a split sleeve remforcement, after
first carefully straighteming the damaged
member, and 1 the case of cracks, drill~
g No. 40 (0.098) stop holes at the ends
of the crack.

(@) Repair by welded sleeve. 'This re-
pair 15 outlined in figure 4-2. Select a
iength of steel tube sleeve having an n-
side diameter approximately equal to the
outside diameter of the damaged tube
and of the same material and at least
the same wall thickness. Diagonally cut
the sleeve remnforcement at a 30° angle
on both ends so that the mmmum Gis-
tance of the sleeve from the edge of the
crack or dent 1s not less than 1% times
the diameter of the damaged tube. Cut
through the entire length of the rein-
forcing sleeve and separate the half sec-
tions of the sleeve. Clamp the two sleeve
sections to the proper positions on the
affected areas of the origmmal tube. Weld
the remnforcing sleeve along the length
of the two sides,.and weld both ends of
the sleeve {o the damaged tube as shown
mn the figure. The filling of dents or
cracks with welding rod m place of re-
mforcing the member 1s not acceptable.

(b) Repaiwr by bolied sleeve. Due to
the Iarge percentage of the tube area re-
moved by the bolt holes, bolted sleeve
repairs should not be used on welded
steel structures without prior approval
of the repair by the Civil Aeronautics
Admimstration.

(v) Welded-paich repawr Dents or
holes 1n tubing may be repaired by a
welded patch of the same material and
one gage thicker, as shown i1 figure 4-3
provided:

(a) Dented tubing. (1) Dents are not
deeper than one-tenth of tube diameter,
do not mvolve more than one-fourth of
the fube circumference, and are not
longer than tube diameter.

(2) Dents are free from cracks, abra-
sions and’sharp corners.

(3) The dented tubing can be substan-
tially re-formed without cracking hefore
application of the patch.

(b) Punciured iubing. Holes are not
Ionger than tube diameter and involve
not more than one-fourth of tube cir-
cumference.

(c) Location of paich. No partof the
patch 1s permitted 1n the middle third
of the tube, ‘The patch should not over-
lap a tube jont.

(vi)} Soplicing by wmner sleeve method.
(a) If the damage to a structural tube
1s such that a partial replacement of the
tube 1s necessary, the iner sleeve splice
shown in figure 44 1s recommended, es-
pecially where a smooth tube surface 1s
deswred. Diagonally cut out the dam-
aged portion of the tube, and remove the
burr from the edges of the cut by filing
or sumilar means. Diagonally cut a re-
placement steel tube of the same mate-
r1al and diameter and at least the same
wall thickness to match the length of the
removed portion of the damaged tube.
At each end of the replacement tube
allow a one-eighth-inch gap from the
diagonal cuts to-the stubs of the origmal
tube. Select a length of steel tubing of
the same matenal and at least the same
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wall thickness and of an outside diam-
eter approximately equal to the inside
diameter of the damaged tube. This
mner sleeve tube material should fit

-snugly within the original tube, with a

maximum diameter difference of one-
sixteenth inch. From this inner slecve
tube material cut 2 sections of tubing,
each of such a length that the ends of
the inner sleeve will be 2 minimum dis-
tance of 114 tube diameters from the
nearest end of the diagonal cut.

(b) If the inner sleeve fits very tightly

“in the replacement tube, chill the sleeve

with dry ice or in cold water, If thislis
insufficient, polish down the diameter of
the sleeve with emery cloth. Weld the
inner sleeve to the tube stubs through
the one-eighth-inch gap between the
stubs, completely filling the one-eighth~
mch gap forming a weld bead over the

gap.

(vil) Splicing by ouler sleeve method.
(a) If partial replacement of a tube is
necessary, an outer sleeve splice using a
replacement tube of the same diamecter
may.be made. However, the outer sleeve
splice requires the greatest amount of
welding and, therefore, it should he used

only where the other splicing methods.

are not suitable. Information on the
replacement by use of the welded out-
side sleeve method is given in figures
4-5 and 4-6.

(b) Squarely cut out the damaged
section of the tube. Cut a replacement
steel tube of the same material and di-
ameter and at least the same wall thick-
ness to match the length of the removed
portion of the damaged tube. This re-
placement tube must bear asainst the
stubs of the original tube with a total
tolerance not to exceed one-thirty-
second inch. Select a length of steel
tubing of an inside diameter approxi-
mately equal to the outside diameter of
the damaged tube, of the same material
and at least the same wall thickness.
This outer sleeve tubé material should
{it snugly about the original tube with
a8 maximum diameter difference of one-
sixteenth inch. From this outer sleeve
tube material, cut 2 sections of tubing
diagonally or fishmouth, each of such a
length that the nearest ends of the outer
sleeve are a minimum distance of 1%
tube diameters from the ends of the cut
on the original tube. Use a fishmouth-
cut sleeve wherever possible. Remove
the burr from all the edges of the sleeves,
replacement tube, and original tube
stubs. Slip the two sleeves over the re-
placement tube, line up the replacement
tube with the original tube stubs, and
slip the sleeves out over the center of
each joint. Adjust the slceves to sult
the area and to provide maximum rein-
forcement. Tack-weld the 2 sleeves to
the replacement tube in 2 places before
welding. Apply 2 uniform weld around
both ends of one of ‘the reinforcing
sleeves and allow the weld to cool
Then weld around both ends of the re-
maming reinforcing tube. Allow one
sleeve weld to cool before welding the
remaining tube, to prevent undue
warping,

(viil) Splicing using larger diameter
replacement tubes, (a) This method of
splicing structural tubes shown in figure

7401

4-17 requires the least amount of cutting
and welding, However, this, splicing
methed cannot be used where the dam-
aged tube is cut too near the adjacent
cluster joints or where bracket mountinz
provisions make it necessary to mamtam
the same replacement tube diameter as
the orlzinal. As an aid in insfalling the
replacement tube, squarely cut the
orifinal damaged tube, leaving a2 mmm-
mum short stub equal to 215 tuhe diam-
eters on one end and a minimum long
stub equal to 415 tube diameters on the
other end.

(b) Select a length of steel tube of the
same material and at least the same wall
thickness, having an inside diameter ap-
proximately equal to the outside diam-
eter of the damaged tube. This
replacement tube material should fit
snugly about the original tube with a
maximum diameter difference of one-
sixteenth inch. From this replacement
tube material, cut a section of tubing
diagonally or fishmouth of such a length
that each end of the tube is 2 mmmum
distance of 115 tube diameters from the
end of the cut on the orizinal tube.
Use a fishmouth-cut replacement tube
wherever possible. Remove the burr
from the edges of the replacement tube
and the original tube studs. If a fish-
mouth cut is used, file out the sharp
radius of the cut with a small, round
file. Spring the long stub of the orimnal
tube from the normal position; slip the
replacement tube over the long stub,
then back over the short stub. Center
the replacement tube retween the stubs
of the original tube. In several places
tack-weld one end of the replacement
tube; then weld completely around the
end. In order to prevent distortion, al-
low the weld to cool completely- then
weld the remaining end of the replace-
ment tube to the orisanal tube.

(3) Repairs at built-in fuselage fit-
tings. Repalrs of built-in fuselage fit-
tings may be accomplished in a manner
as shown in figure 4-8. Splices should
be made in accordance with the methods
described in the foregoing sections. The
following sections outline the different
methods as shown in the figure.

(1) Tube of larger diameter than
original, 'A tube (sleeve) of larger di-
ameter than original is used in the
method shown in fisure 4-9. This neces-
sitates reaming the fitting holes (at
lonzeron) to a larger diameter. The
sleeve should extend approximately 6
Inches forward (left of fittinz) of the
joint and-8 inches aft (right of fitting)
‘The forward splice should be a 30° scarf
splice. The rear longzeron (rizht) should
be cut off approximately 4 inches from
the centerline of the jomnt and 2 spacer
1 inch long fitted over the longeron.
‘This spacer and longeron should be edge
welded. A tapered V-cut approximately
2 inches long should then be made 1n the
aft end of the outer sleeve. The end of
the outer sleeve should be swaged to fit
the longeron and welded.

(1) Tube of same diemeter as orig-
nal. In this method, shown in figure
4-9, the new section of tube 1s the same
slze as the longeron forward (eft) of the
fitting. The rear end (rizht) of the tube
is cut at 30° and forms the oufs:de sleeve
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of a scarf splice. A sleeve 1s centered
over the forward joint as indicated.

(iil) Simple sleeve: ‘The longeron is
assumed the same size on each side of
the fitting in this case, 1n fisure 4-9, and
15 repaired by a simple sleeve of larger
diameter than the longeron. —

(iv) Large difference n longeron diam-
eter each sude of fitting. Figure 4-9 (D)
assumes that there 1s a quarter of an
inch difference in the diameter of the
longeron on the two sides of the fitting.
The section of longeron forward (left) of
the fitting 1s cut at 30° and a section of
tubing of the same size as this tube and
of such length as to extend well to the
rear (right) of the fitting 1s slipped
through it. One end 1s cut at 30° to fit
the 30° scarf at left and the other end

fishmouthed as shown. This- makes it.

possible to insert a tube of such diameter
as to form an inside sleeve for the tube
on the left of the fitting and an ontside
sleeve for the tube on the right of the
fitting.

(4) Engine mounts—(1) General. All
welding on an engine mount should be
of the highest quality since vibration
tends to accentuate any mnor defect
present., Engine mount members should
preferably be repaired by using a larger
diameter replacement tube telescoped
over the stub of the original member and
using fishmouth and rosette welds. How-
ever, 30° scarf welds mn place of the
fishmouth welds will be considered ac-
ceptable for engine mount repair work.

(ii) Check of alinemeni. Repairs to
engine mounts should be governed by
accurate means of checking alinement.
When tubes are used to replace bent or
damaged ones, the original alinement
of the structure must be maintamned.
This can be done by measuring the dis-
tance between points of corresponding
members that have not been distorted,
and by reference to the manufacturer’s
drawings.

(iil) Cause for reyection. If all mem-~
bers are out of alinement, the engine
mount should be replaced by one sup-
plied by the manufacturer or one which
has been built to conform to the manu-
facturer’s drawings. The method of
checking the alinement of the fuselage
or nacelle .points should be requested
from the manufacturer.

(iv) Engwne mouant ring damage. Mi-
nor deamage such as a crack adjacent to
an engme attachment lug may be re-
pawed by rewelding the ring and ex-
tending a gusset or a mounting Iug past
the damaged area. Engine mount rings
which have been extensively damaged
should not be repaired but should be
replaced unless the method of repair 1s
specifically approved by an authorized
representative of the Civil Aeronautics
Admmstration.

(5) Landing gears—(i) Round tube
construction. Landing gears made of
round tubing may be repaired usmng
standard repairs and splices, as shown
in figures 4-2 and 4-8.

(ii) Streamline tube construction.
Landing gears made of streamlined tub-~
ing may be repaired by any one of the
methods shown in figures 4-9 and 4-12.

(iii) Axle assemblies. (a) Represente
ative types of repairable and nonrepair-
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able landing gear axle assemblies are
shown :1n figure 4-13. The {ypes as
‘shown in A, B, and C of this figure are
formed from steel tubing and may be
repawred by any applicable method shown
in figures 4-2 to 4-12 in thas manual.
However, it will always be necessary to
ascertain whether or not the members
are heat-treated.

(b) The axle assembly as shown n fig-
ure 4-13 D 1s, 1n general, of a nonre-
pairable type for the following reasons:

(1) The axle stubis usually mrade from
a highly heat-treated nickel alloy steel

and carefully machined to close toler-

ances. .These stubs are usually replace-
able and should be replaced if damaged.

(2) The oleo portion of the structure
1s generally heat-treated after welding
and 1s perfectly machined to assure
proper functioning of the shock absorber;
These parts would be distorted by weld~
g after machining,

(iv) Sk: pedestals. Damaged pedes-
tals made of steel tubing may be repaired
by using any applicable method shown
n figures 4-2 through 4-12.

(6) Built-up tubular wnng or tail sur-
face spars. Built-up.tubular wing or tail
surface spars may be repawred by using
any of the applicable splices and
methods of repair shown in figures 4-2
to 4-12 provided the spars are not heat-
treated. In- the case of heat-treated
spars, the entire spar assembly would
have to be reheat-treated to the manu-
facturer’s specifications-after completion
of the repair. In general, this will be
found less practicable than replacing the
spar with one furmished by the manu-
facturer.

(7 Wing and tail surface brace struts,
In general it will be found advantageous
to replace damaged wing brace struts
made either from round or streamlined
tubing by new members purchased from
the original manufacturer. However,
there 1s no objection from.an airworthi~
ness -pojnt of view to repawring such
members m & proper manner. An ac-
ceptable method 1n case streamlined
tubing 1s used will be found in figure 4-
10. Similar members made of round
tubes may be repawed using a standard
splice, as shown 1in figures 4-2, 4-4, or
4-5.

(i) Location of splices. Steel brace
struts may be spliced at any point along
the length of the strut provided the
splice does not overlap any part of an
end fitting. The jury strut attachment
1s not considered an end fitting; there-
fore, a splice may be made at this point.
‘The repair procedure and workmanship
should be such as to mimimze distortion
due to welding and the necessity for sub-
sequent straighteming operations. Every
repaiwred strut should be carefully ob-
served during initial flights to ascertain
that the vibration characteristics of the
strut and attaching components have
not been adversely affected by the re-
paiwr. The check should cover a wide
range of speed and engine power coms-
bmations.

(ii) Fit and alinement. When mak-
ing repairs to wing and tail surface brace
members, particular attention should.be
paid to proper fit and.alinement to avoid
eccentricities.

(8) Repauwrs to welded parts. Repalrs
to welded assemblies may be made by
either of the following methods:

() Replacing welded joints. Cutting
out the welded joint and <eplacing it with
one properly gusseted.

(ii) Replacing weld deposit. Chip-«
ping out the metal deposited by the weld
process and rewelding after properly re-
inforcing the joint by means of inserts or
external gussets.

(e) Stainless steel structures—(1)
General. Structural components made
from stainless steel, particularly the
“18-8” variety (18 percent chromium,
8 percent nickel), joined by spot welding,
should be repaired only at the factory
of origin or by a repair station desig-
nated by the manufacturer and rated by
the Civil Aeronautics Administration to
perform this type of work, unless the
repair is made using bolted or riveted
connections which are specifically ap-
proved by an authorized representative
of the Civil Aeronautics Administration,

(2) Secondary structural and mnon-
structural elements. Elements such ag
tip bows or leading and trailing edge tip
strips of wing anhd control surfaces may
be repaired by soldering with a 650-50
lead-tin solder or a 60-40 alloy of these
metals. For best results a flux of phos-
phoric acid (syrup) should be used.
Since the purpose of a flux is to attack
the metal so,that the soldering will be
effective, any excess flux should be ro-
moved by washing the joint. Due to the
high heat conductivity of stainless steel,
a soldering iron large enough to do the
work properly must be used. Leaky spot
welded seams in boat hulls, fuel tanks,
ete., should be repaired in & similar
manner,

(d) Riveted or dolled sieel truss type
structures. Repairs to riveted or bolted
steel truss type structures should be
made employing the general principles
outlined in the following sectlons on
aluminum alloy structures. Methods of
repair of vital members should specifi-
cally be approved by a representative of
the civil Aeronautics Administration,

(e) Aluminum alloy structures—(1)
General. Extensive repairs to damaged
stressed skin, on monocoque types of
alummum alloy structures should be
made at the factory of origin or by a
repair station rated for this type of work,
In any event such work should be under-
taken only by & certificated mechanic
thoroughly experienced in this type of
work. The repairs should preferably be
made in accordance with specific recom-
mendations of the manufacturer of tho
aircraft. In many cases repair parts,
joints, or reinforcements ¢an be designed
and proof of adequate strength shown,
without the calculation of the design
loads and stresses, by properly consider-
ing the material and dimensions of the
original parts and the riveted attache
ments. Examples illustrating the prin-
ciples of this method as applied to typ-
1cal repairs are given in this manual or
may be found in textbooks on metal
structures. Af important point to heax
in mind making repairs on monocoquo
structures is that a repaired part must
be as strong as the original with respect
to all types of loads and general rigldity.
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@) Use of annealed alloys for siruc-
tural parts. The use of annealed 17S
or 24S alloys for any structural repair
of an awreraft 1s not considered satisfac-
tory on account of thewr poor corrosion
resisting properties.

(ii) Hygroscopic materwals improperly
moisture-proofed. The use of hygro-
scopic materials improperly moisture-
proofed such as mmpregnated fabrics,
leather and the like, mn attempting to
effect watertightness of jomnts and seams
1s not considered- acceptable practice.

(iii) Drilling oversized holes. Great
care should be exercised to avoid drill-
ing over-size holes or otherwise decreas-
g the effective tensile area of wing
spar eapstrips, wing, fuselage, or fin lon-
gitudinal stringers, or other hghly
stressed tensile members. All repawrs
or remforcements to such members
should be done i accordance with fac~
tory recommendations or with the
specific approval of & representative of
the Civil Aeronautics Adminstration.

(iv) Disassembly priwor to repairing.
If the parts-to be removed are essential
to the ngmdity of the complete structure,
the remaimng structure should be ade-
quately supported prior to disassembly,
-1n such a manner as to prevent distor-
tion and permanent damage to the re-
mainder of the structure. Rivets may be
removed by using special tools developed
for the purpose or by center-punching
the heads, drilling not quite through
with a drill of the same size as the rivets,
and shearing. the heads off by a sharp
blow with a small cold chisel. Rivet
jomts adjacent to the damaged parts
should be mspected for partial failure
(slippage) by removing one Or more
rivets to see if the holes are elongated or
the rivets have started to shear.

(2) Selection of materwal for replace=
ment parts. In selecting the alloy, it is
usually satisfactory to use 24S in place
of 17S smece the former is -stronger.
Hence, it will not be permussible to re-
place 24S by 17S unless the deficiency in
strength of the latter material has been
compensated by an increase m material
thickness or the structural strength has
been substantiated by tests or analyses.
Information on the comparative strength
properties of these alloys as well as 14S,
R-301, 61S, 75S, etc., 1s contamed in
ANC-5, “Strength of Metal Aircraft
Elements.” The .choice of temper de-
pends upon the severity of the subsequent
forming-operations. Parts having single
curvature and straight bend lines with
a large bend radius may be advanta-
geously formed from heat-treated ma-
terial, while a part such as a fuselage
frame would have to be formed from soft
annealed sheet and heat-treated after
forming. Sheet metal parts which are
to be left unpamnted should be made of
clad. (aluminum coated) material. All
sheet material and fimshed parts should
be free from cracks, scratches, kinks, tool
marks, corrosion pits, and other defects
which may be factors in subsequent
failure.

(1) Formwung sheet metal parts. Bend
lines should preferably be made to lie at
an angle to the grain of the metal (pref-
erably 90°) Before bending, all rough
edges should be smoothed, burrs removed
and relief-holes drilled at the ends of
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bend -lines and at corners to prevent
cracks from starting. For material .in
the heat-treated condition, the bend
radius should be large., See table 4-3 for
recommended bend radil,

(3) Heat treatment—(i) General.
All structural aluminum alloy parts
should be heat treated in accordance
with the heat treatment instructions is-
sued by the nmanufacturers of the mate-
nals. If the heat treatment produces
warping, the parts should be strength-
ened immediately after quenching, Riv-
eted parts should be heat-treated hefore
riveting, to preclude warping and corro-
sion. When riveted assemblies are
heated in a salt bath, the salt cannot be
entirely washed out of the crevices, thus
causing corrosion.

(i) Quenching in hot water or air.
The quenching of 7S or 24S alloys in
water above 100° F,, or air at any tem-
perature after heat treatment will not
be satisfactory. For clad material, when
the use of cold water will result in too
great a distortion of the finished part,
the use of oil, hot water, water spray
or forced air draft is satisfactory, pro-
vided the parts will not be subject to
severe corrosion in service. Quenching
in still air is not satisfactory.

(iii) Transferring ioo slowly from
heat treatment medium to quench tank.
Transfer of 17S or 24S alloys from the
heat treatment medium to the quench
tank should be accomplished as quickly
as possible, An elapsed time of 10 to 15
seconds will, in many cases, resulf in
noticeably impaired corrosion resistance.

(iv) Reheating at temperatures above
boiling water. Reheating at tempera-
tures above that of bolling water of 1718
or 24S alloys after heat treatment, and
the baking of primers at temperatures
above that of boiling water, will not be
considered acceptable without subse-
quent complete and correct heat treat-
ment, as such practice tends to impair
the original heat treatment.

(4) Riveling—(1) Identification of
rwet material. Xdentification of rivet
material is contained in § 18.30-6.

(ii) Replacement of aluminum alloy
rwets. All protruding head rivets,
(roundhead, flathead, and brazier-head)
may be replaced by rivets of the same
type or by AN-470 Universal-head rivets.
Flushhead rivets should bhe used to re-
place flushhead rivets.

(@) Replacement rivet size and
strength. Replacements should be made
with rivets of the same size and strength
wherever possible. If the rivet hole has
become enlarged, deformed, or other-
wise damaged, the hole should be drilled
or reamed for the next larger size rivet,
care being taken, however, that the edge
distances and spacings are not less than
mimmmums listed in (b) of this subdi-
vision. Rivets may not be replaced by a
type of lower strength properties, unless
the lower strength is adequately com-
pensated for by an increase in size or
& greater number of rivets.

(b) Replacement rivet edge distances
and spacings Jor sheet joints. Rivet edge
distance is defined as the distance from
the center of the rivet hole to the near-
est edge of the sheet. Rivet spacing is
the distance from the center of the rivet
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hole to the center of the adjacent nivet
hole. Edge distances and spacings
should not be less than the followingz:

(1) Single row. Edsge distances not
less than 2 times the didmeter of the
rivet and spacing not less than 3 times
the diameter of the rivet.

(2) Double row. Edge distance and
spacing mot less than the mummums
shown in figure 4-14.

(3) Triple or multiple rows. Edge dis-
tance and spacing nof less than the
minimums shown in figure £-14.

(111) Use of A17S-T3 clumwnum alloy
replacement rivets. It will be consid-
ered acceptable to replace all 17S5-T3
rivets of three-sixteenths-inch diameter
or less, and also all 243-T4 nvets of
five-thirty-seconds-inch diameter or less
with A17S-T3 rivets for general repaurs,
provided the replacement rivets are one-
thirty-second-inch greater in diamefer
than the rivets they replace, and pro-
vided the edge distances and spacings
are not less than the minimums Iisted
in subgivision (i) (b) of this subpara-
graph.

(iv) Driving of mwets. AITS niveis
may be driven in the condition received,
but 17S rivets above three-sixteenths
inch in diameter, and all 24S nvets
should either be kept refrigerated in the
*as quenched” condition until drniven or
be reheat-treated just prior to driving
as they would otherwise be too hard for
satisfactory riveting. Dimensions for
formed flat rivet heads are shown m
fisure 4-15, together with commonly
found rivet imperfections, wihnch should
be guarded against.

(v) Blind-type and hollow rwets. (a)
Hollow rivets should not b2 substifuted
for solid rivets in load-carrying members
without specific approval of the applica~
tion by a representative of the Civil
Aeronautics Administration.

(b) Blind rivets may be used in blind
locations in accordance with the condi-
tions listed in §18.30-6, provided the
edge distances and spacings are not less
than the minimums listed in subdivision
(1) (b) of this subparagraph.

(vi) New and remsed rwet patferns.
(a) A new or revised rivet pattern should
be designed for the strength requred m
accordance with the specific instructions
in subparagraphs (5) (vi) and (viil) (d)
of this paragraph.

(b) A general rule for the diamefer
of rivets used to join dural sheefs 1s to
use @ diameter approximately three
times the thickness of the sheef, or
somewhat larger for thin sheet. Rivetis
should not be used where they would be
placed In fension fending fo pull the
heads off. A lap joint of thin sheefs
should be “backed up” by a stifenmng
section.

(5) Repair methods—() Precautions.
(z) When adding or replacing rnivets ad-
jacent or near o 17S or 24S rivets which
have been installed previously, great
care should be exercised or the older
rivets will be loosened or may fail due
to sharp vibrations in the structures
caused by the action of the rivet gun and
bucking bar. In every case all adjacent
rivets should be carefully examined after
the repalir or alferation is finished to
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ascertaimn that they have not been
harmed by operations in adjacent areas.

(b) Rivet holes should- be drilled,
round, straight, and free from cracks.
The snap used 1n driving the nvets
should be cupped slightly flatter than the
rivet heads shown in figure 4-15. Rivets
should be driven straight and tight, but
not overdriven or driven while too hard,
since the fimshed rivet must be free from
cracks. Information on special methods
of rrveting, such as flush riveting, usually
may -be obtained from manufacturer’s
service manuals, .

(i) Splicing of tubes, (a) Round or
streamline tubular members may be re-
paired by splicing as shown in figure
4-16. Splices m’struts should not over-
lap the fittings,

(b) When solid rivets go completely
through hollow tubes, thewr diameter
should be at least one-eighth of the out-
side diameter of the outer .tube. Rivets
which are loaded in shear.should be
hammered only enough to form-a small
head, and no attempt should be made to
form the standard round head. The
amount of hammering required to form
the standard round head often causes
the nivet to buckle mmside the tube.
Satisfactory rivet heads may be pro-
duced in such nstallations by spinning,
if the proper equpment 1s available.
Correct and incorrect examples of this
type of rivet application are incorporated
in figure 4-16.

(iil) Repawrs to alumwmum alloy mem-
bers. Repairs to alumnum alloy. mem-
bers should be made with the same
material or with suitable material of
higher strength. The %758 alloy has
greater tensile strength than other com-
monly used alumimnum alloys such as 14S
and 24S but it 1s subject to somewhat
greater noteh sensitivity. In order to
take advantage of its higher strength
charactenstics, particular attention
should be paid in design of parts to avoid
notches, small radii, large or rapid
changes in cross-sectional area. In
fabrication, care should be taken to
avoid processing and handling defects,
such as machine marks, nicks, dents,
burrs, scratches and forming cracks.
Cold straightening or forming of 75S-T6
can cause cracking; hence, it may be
advisable to limit this processing to
minor cold straightening,

(v) Wing and tail surface ribs.
Damaged aluminum alloy ribs either of
the stamped sheet-metal type or the
built-up type employmg special sections,
square or round tubing, may be repaired
by the addition of suitable remforcement.
Acceptable methods of repair are shown
in figures 4~17 and 4-18, ‘These ex-
amples deal with types of ribs commonly
found in small and medium aircraft.
Any other method of remforcement
should be specifically approved by a rep-
resentative of the GCivil Aeronautics
Admnstration.

(@) Trailing and leading edges and
tip strips. Repawrs to wing and control
surface trailing and leading edges and
tip strips should be made by properly
executed and remnforced splices. Ac-
ceptable methods of trailing “edge re-

pairs are shown in figure 4-19,
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V) Reparwr of damaged skun—(a) Re-
placement of skin panels. In case metal
skin 1s damaged extensively, repairs
should be made by .replacing an entire
sheet panel from one structural member
to the next. The repair seams should be
made to lie along stiffening members,
bulkheads, ete., and each seam should be
made exactly the same in regard to rivet
s1ze, spacing, and rivet pattern as the
parallel manufactured seams at the
edges of the origmal sheet. .If the {wo
manufactured seams are different, the
stronger one should be copied. See
figure 4-20 for typical acceptable
methods of repairs.

(b)- Patchuing of small holes. (1)
Small holes i skin panels which do not
mvolve damage to the stiffening mem-
bers may -be patched: by covering the
hole with a patch plate in the manner
shown in figure 4-20.

(2) Flush type patches also can be in-
stalled 1n stressed skin type of construc-
tion. An acceptable and easy flush
patch can be made by trimming out the
damaged area and then installing a con-
yentional patch on the underneath side
or back of the sheet being repamwred. A
plug patch plate of the same s1ze as the
opening can then be mserted and riveted
to the patch plate installed as above.
This will complete an acceptable flush
type patch. Other types of flush patches
similar to those used for patching ply-
wood, reference figure 2-16, also can be
useld. The niveting pattern used, how-
ever, should follow standard practice so
as to mamntain satisfactory strength in
‘the sheet. (See subdivision () of this
subparagraph.)

(3) In general, patches in metal skin
are not restricted as to swze or shape;
however, those of rectangular, circular,
square, oval, and rectangular with round
ends usually are more desirable as to
appearance and ease of installation.

_(vi) Splicing of sheets. In some cases
the method of copying the seams at the
edges of a sheet may not be satisfactory*
for example, when the sheet has cutouts,
or doubler plates at an edge seam, or
when other members transmit loads into
the sheet. In these cases, the splice
should be designed as illustrated i the
following example:

Material: Clad 178 sheet, 0.032 inch thick-
ness. Width of sheet (L. e. length at splice)

=“W"=10 inches.

To determine rivet size and pattern for

~a single-lap joint, similar to figure 4-14:

{a) Use rivet diameter of approximately
three times the sheet thickness 3x0.032=
0.096 inch. Use one-eighth A17S~T3 rivets
(%2 A17S-T3 would also be satisfactory).

(b) Determine the number of rivets re-
quired per inch of width, “W” from table
4-5. Number per inch=4.9X.75=35. Total
number of rivets required=10x3.7=37
Tivets.

(¢) Lay out rivet pattern with spacing not
less than those shown in fizure 4-14. Re-
ferring to figure-4-14A, it is seen that a
double-row pattern with the minimum spac-
ing will give a total of 40 rivets. However,
as only 37 rivets are required, 2 rows of 19
rivets each, equally spacad over the 10 inches
will result in a satisfactory splice.

(vii) Sirawghlening of stringers or in-
termediate frames—(a) Members
slightly ‘bent. Members which are
slightly bent may be straightened cold

and examined with o magnifying glass

“for injury to the material. The straight«

ened parts should then be reinforced to
an extent depending upon the condition
of the material and the magnitude of
any remaining kinks or buckles. IXf any
strain cracks are apparent, complete
remforcements should be added by fol-
lowing the manufacturer’s recome-
mendations and the attachment of the
reinforcements should be made in sound
metal beyond the damaged portion.

(b) Local heating., Local heating
should never be applied to facilitate
bending, swaging, flattening, or expand-
ing operations on heat-treated alumi-
num alloy members, as it is difficult to
control the temperatures closely enough
to prevent possible damage to the metal
and it may impair its corrosion resist-
ance.

(viii) Splicing of stringers and flunges.
(a) Splices should be made in accord-

-ance ‘with the manufacturer’s recom-

mendations, which are usually contained
in a repair manual.

(b) Typical splices for various shapes
of sectibns are shown in figures 4~-21 and
4-23. Splices should be designed to
carry both tension and compression and
the splice shown in figure 4-22 will be
used as an example illustrating the fold
lowing general principles:

(1) Statement of principles. (1) To
avoid eccentric loading and consequent
buckling 1n compression, splicing or re«
inforcing parts should be placed as sym-
metrically as possible about the center-
line of the member and attachment made
to as many elements as necessary to pro-
vent bending in any direction,

(i) To avoid reducing the strength
in tension of the original bulb angle, the
rivet holes at the ends of the splice are
made small (no larger than the original
skin attaching rivets) and the second
row of holes (those through the bulbed
leg) are staggered back from the ends.
In general the rivets should be arranged
in the splice so that the design tenstlo
load for the member and splice plate
can be carried into the splice without
failing the member at the outermost rivet
holes.

(iti) 'To avoid concentration of load
on the end rivet and consequent tendenoy
toward progressive rivet fallure, the
splice is tapered off at the ends, in this
case by tapering the backing angle and
by making it shorter than the splice bar
(see fig. 4-22),

The preceding principles are especlally
important in splicing stringers on the
lower surface of stressed skin wings,
where high tension stresses may oxist,
When several adjacent -stringers are
spliced, the splices should he staggered
if possible.

(2) Size of splicing members. When
the same material is used for the splicing
member as for the original member, the
net cross section ares (1. e., the shaded
areas mn fig, 4-21) of the splicing mem-

ber should be greater than the area ofs--

the section element which 1t splices.
The area of a section element (e, g. each
leg of an angle or channel) is equal to
the width multiplied by the thickness.
For example, in fizure 4-22, the bar,
“B,” 15 assumed to splice the upper leg
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‘of the stringer, and the angle, “A,” to.
splice the bulbed leg of the stringer,
Since the splice bar, “B,” 1s not as wade
as the adjacent leg, and since’the nivet
diameter 18 also subtracted from the
width, the bar is made twice as thick 1n
order to obtain sufficient net area.

(3) The diameter of rwetsn stringers.
The diameter of rivets 1n stringers should
preferably be between 2 and 3 times the
thickness, “t,” of the leg, but should not
be more than one-fourth the wadth, “W
of the leg. Thus, one-eighth-inch rivets
are chosen-in the example, figure 4-22.
If this splice were 1n the lower surface
of a wing, the end rivets would be made
the same size as the skin attaching rivets,
say three thirty-seconds.

(4) The number of rwels. (i) The
number of rivets required on each side of
the cut m a stringer or flange may be
determmed from standard textbooks on
aiwrcraft structures, or may be found from
tables 4-4, 4-5, or 4-6.. In determining
the number-of rivets required n the ex-
ample, figure 4-22, for attaching the
splice bar, “B,” to the upper leg,- the
thickness “t” of the element of area
bemg spliced 1s one-sixteenth inch (use
0.064) the rivet size 1s one-eighth inch,
and table 4-5 shows that 9.9 rivets are
required per mnch of wadth. Since the
width, “W * 1s one-half inch, the actual
number of rivets requured to attach the
splice bar to the upper leg, on each side
of the cut, 1s 9.9 (vets per mnch) X0.5
(inch width) =4.95; use 5 rivets.

(%) For the bulbed leg of the stringer,
“t»=14s'inch (use 0.064) AN-3 bolts are
chosen and the number of bolts required
per inch of width=3.3. The width, “W
for this leg, however, 1s 1 mch, and the
actual number of bolts required-on each
side of the cut 1s 1X3.3=3.3; use 4 bolts.
When both rivets and bolts are used 1o
the same splice, the bolt holes should be
accurately reamed to size. It 15 pref-
erable to use only one type of attach-
ment, but 1n the above example, the di-
mensions of the legs of the bulb angle
indicated rivets for the upper leg and
bolts for the bulb leg.

(5) Splicing of wmtermediate frames.
(i) The same principles that are used
for stringer splicing may be applied to
intermediate frames, when the following
pont 1s also considered:

(#1) Conventional frames of channel
or Z section -are relatively deep and thin
compared to stringers, and usually fail
by twisting or by buckling of the free
flange. The splice jomnt should be remn-
forced agamst this type of failure by
using 2 splice plate heavier than the
frame and by splicing the free flange of
the frame with a flange of the splice

_plaie, as illustrated 1n figure 4-24. Since
a frame 1s likely to be subjected to bend-
ing loads, the length of splice plate “L”
should be more than twice the wdth,
«“W.,” and the rivets spread out to cover
‘the plate.

(ix) Repaiwring cracked members. Ac-
ceptable methods of repairing various
types of cracks occurring 1n service in
structural elements from various causes
are shown m figures 4-25 to 4-28. The
followmmg general procedure should be
followed 1n repawrmg such defects:

(@) Small holes three thirty-seconds
inch (or ¥% 1nch) should be drilled at the
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extreme ends of the cracks to mitigate
the possibility of their spreading further.

(b) Reinforcements as shown in these
figures shpuld be added to carry the
stresses across the damaged portion and
to stiffen the joints.

The condition causing such cracks to
develop at a particular point is stress
concentration at that point in conjunc-
tion with repetition of stress (such as
produced by vibration of the structure).
The stress concentration may he due to
the design or to defects such as nicks,
scratches, tool marks, and initial strecses
or cracks from forming or heat-treating
operations. It should be noted that an
nerease in sheet thickness alone is
usually beneficial but does not necessar-
ily remedy the conditions leading to
cracking.

&) Fittings—(1) Steel fittings—()
Inspections for defects. (a) Fittings
should be free from scratches, vise and
nibbler marks, and sharp corners. A
careful examination of the fitting with
a2 medium power (at least 10 power)
magnifying glass will be considered an
acceptable inspection.

(b) When repairing aircraft after an
accident or 1n the course of a major over-
haul, all highly stressed main fittings
should be inspected in accordance with
the provisions of § 18.30-8, and, if neces-
sary, corrosion prevention measures
taken as recommended in § 18.30-T.

(ii) Torn, kinked.or cracked fitlings.
Torn, kinked, or cracked fittings should
be replaced and not repaired.

(iii) Elongated or worn bolt holes.
Elongated holes in fittings which were
designed without bushines should not be
reamed oversize but such fittings should
be replaced unless the method of repair
1s approved by a representative of the
Civil Aeronautics Administration. Holes
should not be filled with welding rod.
Acceptable methods of repairing elon-
gated or worn bolt holes in landing gear,
stabilizer, interplane or cabane strut ends
only, not originally equipped with pin
plates, are shown in figure 4-29, (See
also fizure 4-8 on longeron repair at a
fitting.)

) Aluminum and aluminum alloy
fittings. Damaged fittings should be re-
placed with new parts having the same
material specifications or the methed of
repair should be specifically approved by
a representative of the Civil Aeronautics
Administration.

(g) Castings. Damaged castings
should be replaced and not repaired un-
Jess the method of repair is specifically
approved by a representative of the Civ
Aeronautics Administration.

§ 18.30-5- Control cables and termi-
qnals (CAA policies which apply to
§ 18.30)—(a) Control cables and wires.
Control cables and wires should be re-
placed if injured, distorted, wornm, or
corroded even though the strands are
not broken. However, cable sections
may be spliced using the procedures of
subparagraph (1) of this paragraph.
Cable tension should be checked after
installation to insure proper rigging.

(1) Splicing. (1) Control cables may
be spliced when they become worn, dis-
torted, corroded, or otherwise injured.
The cable, thimbles, shackles, turnbuck-
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Ies, bolts, and other parts should ke of
the same size, material, and quality as
the original parts or of such size that the
repaired cable will be of strength equiva-
lent to the original. However, AN-665
through AN-669 standard swaged cable
terminals develop the full cable strength
and may be substituted for the original
terminals wherever practical. If facili-
ties and supplies are limited, repair may
sometimes be accomplished, using thim-
bles, bushings, and turnbuckles in place
of original terminals. When fhis 1s
done, flexible cables 7T x 7 and 7 xX 19,
having a diameter of three thirty-
seconds inch or over, may be woven
spliced by means of the 5-fuck method.
Flexible cable less than three thurty-
seconds inch in diameter and nonflexible
carbon steel 19 wire cable QIII~C-6540)
may be wrap-soldered. Directions for
fabricating lhese splices and limitations
as to their use are contained in the fol-
lowing paragraphs.

(i) All splices should be installed so
that no portien of the splice comes closzr
than 2 inches to any fairlead or pulley
and the connections should not be lo-
cated at points where jamming may oc-
cur during any portion of the travel of
either the loaded cable or-the slack
cable in the deflected position.

(2) Substitution of cable. Substifu-
tion of control cable (aircraft cord) for
hard or streamlined wires will not be
acceptable unless specifically approved
by a representative of the Civil Aero-
nautics A tion. ;

(3) cutting and heating. Cables
should be cut to length only by mechan-
ical means. The use of a torch in any
manner is not permitted. Wires and
cables should never be subjected to ex-
cessive temperature. Soldering bonding
braid to control cable will not be con-
sldered satisfactory.

(4) Rust prevention. Ifthecablesare
made from tinned steel, the cable should
be coated with rust preventive oil. It1s
to be noted that corrosion-resistant steel
cable does not require this treatment for
rust prevention.

(b) Swaged terminals. Swaged-cable
terminals as for instance AN-666 through
AN-668 manufactured in accordance
with Alr Force-Navy Aeronautical
Standard Spzcifications are suitable for
use in civil aircraft for loads up to and
including the maximum cable loads per-
mitted by the specification. Limits and
tolerances for critical dimensions, before
and after swaging, are specified on the
AN standard cable terminal drawings
and also in the literature issued by manu-
facturers of swaging tools. When such
tools are used, it is important that the
instructions supplied by the manufac-
turer including “go” and “no go” affer
swaning dimensions, be followed 1n detail
in order that defective and inferior swag-
ing will be avolded. Observance of all
instructions should result in a swaged
terminal developing the full rated
strength of the cable.

(1) Cable slippage w termimnal. Care
should be exerclsed to insure the cable1s
properly inserted in the band after the
swaeing operation is completed as n-
stances have been noted of cases where-
in only one-fourth inch of the cable was
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properly swaged in the terminal. Ob-

servance of the following precatitions.

should mmumize this possibility*

(i) Measure the length-of the terninal-

end of -the fitting to determine the
proper length of cable to be inserted in
the barrel of the fitting.

(ii) Lay off this length at the end of
the cable and mark with masking tape.
Since-the tape will not slip, it will provide
a positive marking during the swaging
process.

(iii) After swaging, check the tape
marker to make certain that-the cable
did not slip during the swaging
operation.

(iv) Check swaged fitting with a “go”-
“no go” gage to see that the fitting 1s
properly compressed.

(v) Remove the tape and, using red
paint, paint the junction of the swaged
fitting and cable.

(vi) At all subsequent service inspec-
tions.of the swaged fitting, check for a
gap 1n the pamnted section to see if cable
slippage has gccurred.

(2) Ball-a n d-socket-type itermainals.
Ball-and-socket-type swaged terminals
and other types that do not positively
prevent cable untwisting should not be
used for general replacement except
where they were utilized on the original

mstallation by the .arfcraft manu-.

facturer.

(¢) Woven splice termunal. (1) The
5-tuck woven splice terminals shown mn
figure 5~1 may be utilized on 7 x 7 flexible
and 7x 19 extra flexible cables of three
thirty-seconds inch diameter or greater,
This type of termunal will develop only
75 percent of the cable strength and
should not be used to replace swaged or
other high efficiency terminals unless it
is definitely known that the design.load
for the cable 1s not greater than 75 per-
cent of the cable mmimum breaking
strength -(see table 5-1)

(2) In some cases it will be necessary
to splice one end of-the cable on assem-~
bly. For this reason, investigate the
original installation for pulleys and fair
leads that might restrict the passage of
the splice. The procedure for the fab-
rication of a woven splice is as follows:
See fisure 5-1 for the designation of
numbers and letters referred to in this
sequence -of operations,

(i) Secure the cable around a bushing
or thimble by means of & splicing clamp
in a vise with the free end to the left of
the standing wire and away from the
operator. If a thimble is used as the
end fitting, turn to point outward ap-
proximately 45°

(ii) Select the free strand (1) nearest
the standing length gt the end of the
fitting and free this strand from the rest
of the free ends. Next, insert a marlin-
spike under the first three strands (A,
B, ©) of the standing length nearest the
separated strand of the free end and
separate them momentarily by twisting
the marlinspike. Insert the free strand
(1) under the three separated strands
through the opeming created by the mar-
linspike., Pull the free end taut by
means of pliers.

(iii) Unlay a second strand (2) located
to the left of the first strand tucked, and
insert this second strand under the first
two standing strands (A, B) Loosen the
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third free length (3) located to the left
of the first two, and ansert it under the
first standing strand (A)-of the original
three (section AA)

(iv) Remove the center or core strand
('7) from the free end and insert it under
the same standing strands (4,B) Tem-
porarily secure the core strand to the
body of the standing cable (see detail
B) Loosen the last free strand (6)
located just to the right of the first (1)
and tuck it under the last two strands
(E, P of the standing cable, Tuck the
fifth free end (5) around the fifth stand-
mg strand (8) Tuck the fourth free
end (4) around the sixth standing strand
(") (see details B and E) Pull all
strands snug toward the end fitting with
the pliers. 'This completes the first tuck.

(v) Begin with the first free strand
(1) and work 1 a counterclockwise di-
rection, tucking free strands under every
other strand. After the completion of
every tuck, pull the strands tight with
pliers. Pull toward the end-fitting (see
detail C) After the completion of the
third complete tuck, cut in half the
number of wires in each free strand.
Make another complete tuck with the
wires remaming. At the completion of
the fourth tuck, again halve the number
of wires 1n the free strands and make one
final tuck with the wires remaiming, Cut
off all protruding strands and pound the
-splice with a wooden or rawhide mallet
to relieve the strains in the wires. Serve
the splice with waxed linen cord (6 ply
type B, Federal Specification V-T-291)

(vi) Start one-fourth inch from the
end of the splice and carry the wrapping
over the loose end of the cord and along

~ the tapered splice to a point between the
second and fhird tucks. Insert the end
of the cord back through the last five
wrappings and pull snug. Cut off the
end, and if a thimble 1s used as an end
fitting bend down -the points. Apply 2
coats of shellac to the cord, allowing 2
hours '‘between coats (see detail D)
Carefully mspect the cable strands and
splices for local failure. Weakness in a
woven splice 1s made evident by a sep-
aration of the strand of serving cord.

(d) Wrap-soldered splice. 'The wrap-
soldered splice terminal shown in figure
5-2 may be utilized on flexible cables less
than three thurty-seconds inch in di-
ameter and on nonflexible single-strand
(19-wire) cable (MIL-C-6940) This
type of terminal will develop only 90 per-
cent of the cable strength and should
not be used to replace swaged or other
high efficiency terminals unless it is
definitely known that the design load for
the cable 1s not greater than 90 percent
of the cable minimum breaking strength
(see table 5-1) 'The method of making
the wrapped and soldered splice is as
follows:

(1) The serving or wrappmg wire
should be of commercial soft-annealed
steel wire or commereial soft wron wire,
thoroughly and smoothly tinned or
galvanized.

(2) The solder should be half tin and
_half lead conforming to Federal Specifi-
cation QR-S-571. The melting point of
this solder varies from 320° to 390° F.,
and the tensile strength is approximately
5,700 pounds per square inch,

(3) Solder flux should be a compound
of stearic acid (there should be 1o
mineral acid present) and resin, with a
composition of 25 fo 50 percent resin.
A warming gluepot to keep the flux in
fluid state is desirable,

(4) Before the cable is cut the wires
are soldered to prevent slipplng. The
preferred process 1s to tin and solder the
cable thoroughly for 2 or 3 inches by

_placing in a solder trough, finishing
smooth with a soldering tool. The cable
may be cut diagonally to conform to the
requred taper finish.

(5) After being solderéd and cut the
cable is securely bent around the propor
size thimble and clamped, taking care
that the cables lie close and flat and that
the taper end for finish lles on the out«
side. If it 1s necessary to trim the taper
at this point in the process, it is pref-
erable that it be done by nipping, but
grinding is permissible, provided a steol
guard at least 3 inches long and one-
thirty-second-inch thick is-placed be-
tween the taper end and the main cablo
during the operation, and that the heat
generated from the grinding does not
melt the solder and loosen the wires.

(6) Serving may be done by hand or
machine, but in either case each serving
convolution must touch the adjoining
one and be pulled fightly against the
cable, with spaces for permitting a freo
flow of solder, and inspection.

(1) Care should be exercised to pre=~
vent drawing of the temper of any cable
wires by excessive temperature or dura-
tion of applied heat. The flux used in
this soldering should be stearic acid and
resm. The use of sal ammoniac or other
compounds having a corrosive effect is
not permitted as a flux.

(8) Soldering is accomplished by im-
mersing the terminal alternately in the
flux and in the solder bath, repeating the
operation until thorough finning and
filling with solder under the serving wire
and thimble is obtained. The tempera-~
ture of the solder bath and place whero
terminal is withdrawn should not be
above 450° F A soldering iron may be
used in the final operation to give o se-
cure and good-appearing terminal,
Care should be taken that the solder
completely fills the space under the
serving wire and thimble. A slightly
hollowed cast iron block to support the
splice during soldering may help In se-
curing the best results. The use of
abrasive wheels or files for removing
excess solder is not permissible.

(9) Asan alternative process for mak-
ing terminals for nonfiexible cable, the
oxyacetylene cutting method and the
presoldering method (soldering before
wrapping) are permitted, but only on the
following conditions:

d) That the process of cutting se-
curely welds all wires together;

(i) That the annealing of the cable
does not extend more than one cable
diameter from the end;

(ifi> That no filing be permitted either
before or after soldering;

(iv) For protection during the opera-
tion of grinding the tapered end of the
cable, a steel guard at least 3 inches in
length and one-thirty-second-inch thick
should be placed between the taper and

—the main cable;
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(v) Theheat from grinding should not
draw the temper of the cable.

(10) Wrap-soldered splice termnals
should not be used ahead of the firewall,
or 1n other fire zones, or 1n other loca-
tions where they might be subjected to
high temperature.

(e) Sajetying -of turnbuckles. All
turnbuckles should be safetied with
safety wire using either the double or
single wrap method, or with any appro-
priate approved special safetymg device
complying with the requirements of CAA
Technical Standard Order No. TSO-C21.
For safety wire sizes and materials refer
to table 5-2. Safety wire should never
be reused. The turnbuckle should be
adjusted to the correct cable tension so
that no more than three threads are ex-
posed on either side of the turnbuckle
barrel. Turnbuckles should never he
Iubricated.

(1) Double wrap method.- () (a) Of
the methods using safety wire for safety-
mg turnbuckles, the method described
here 1s preferred, although either of the
other methods described 1s also satisfac-
tory. This method 'of double wrap safe-
tying is shown in figure 5-3 (A) TUse
two separate lengths of the proper wire
(see table 5-2) Run one end of one wire
through the hole in the barrel of the
turnbuckle and bend the ends of the wire
toward opposite ends of the turnbuckile,
Then pass the second length of the wire
mnto the hole in the barrel and bend the
ends along the barrel on the side oppo-
site the first length. Spiral the two wires
m opposite directions around the barrel
to cross edach other twice between the
center hole and the ends. ‘Then pass the
wires at the end of the turnbuckle in
opposite directions through the holes in
the turnbuckle eyes or hetween the jaws
of~the turnbuckle fork, as applicable,
laymng one wire along the barrel and
wrapping the other af least four times
around the shank-of the turnbuckle and
binding the layed wires 1n place before
cutting the wrapped wire off. Wrap the
remaimng length of safety wire at least
four turns around the shank and cut it
off. Repeat the procedure at the oppo-
site end of the turnbuckle,

(b) When a swaged termunal 1s being
safetied, pass the ends of both wires, if
Dossible, through the hole prowided in
the terminal for this purpose and wrap
both ends around the shank as described
above. When the hole-in the terminal
18 not large enough to accommodate the
ends of both wires, the hole may be en-
larged 1mn accordance with note 3 of table
5-2 and the safetying completed as de-
seribed above. If the hole 1s not large
enocugh . to allow passage of both wires,
pass the wire through the hole and loop
it over the free end of the other wire,
and then wrap both ends around the
shank as described.

(ii) Another satisfactory double wrap
method, symilar to subdivision (i) of this
subparagraph, except that the spiraling
of the wires 1s omitted, 1s shown 1n figure
5-3 B)

(iii) 'The wrappmg procedures de-
scribed and shown on AND 10482 may be
used 1n lieu of the other safetying meth-
ods shown heremn.
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(2) Single wrap method. The single
wrap methods described below and illus-
trated in figures 5-3 (C) and (D) are
acceptable but are not the equal of the
double-wrap methods.

(i) Pass a single length of wire through
the cable eye or fork or through the hole
in the swaged terminal at either end of
the turnbuckle assembly. Spiral each
of the wire ends in opposite directions
around the first half of the turnbuckle
barrel so as to cross each other twice.
Thread both wire ends through the hole
in the middle of the barrel so that the
third crossing of the wire ends is in the
hole. Again spiral the two wire ends in
opposite directions around the remaining
half of the turnbuckle crossing them
twice. Then pass one wire end through
*the cable eye or fork or through the hole
1n the swaged terminal, in the manner
described in subparagraph (1) () of this
paragraph, wrap both wire ends around
the shank for at least four turns each,
cutting off excess wire. This methed is
shown in figure 5-3 (C)

(ii) Pass one length of wire through
the center hole of the turnbuckle and
bend the wire ends toward opposite ends
of the turnbuckle, Then pass each wire
end through the cable eye or fork, or
through the hole in the swaged termi-
nal and wrap each wire end around the
shank for at least four turns, cutting off
excess wire. This method is shown in
figure 5-3 (D) After safetying, nomore
than three threads of the turnbuckle
threaded terminals should pe exposed.

§18.30-6 Boltls, screws, and miscel-
laneous fasteners (CAA policies which
apply to § 18.30)—(a) Bolts. IMost bolts
used in aircraft structures are either
general purpose AN bolts, or NAS (Na-
tional Aircraft Standard) internal
wrenching or close-tolerance bolts. In
certain cases aireraft manufacturers
make up special bolts for a particular
application and it is necessary to use
them or their equivalent in replacement.

(1) Idenlification., (1) AN-type air-
craft bolts can be identified by the code
markings on the bolt heads. The mark-
ings generally denote the bolt manufac-
turer, the material of which the bolt is
made, and whether the bolt is a stand-
ard AN-type or a special purpose holt.

(ii) AN standard steel bolts are
marked with either a raised dash or as-
terisk, corrosion-resistant steel is indi-
cated by a single raised dash, and AN
aluminum alloy bolts are marked with
two raised dashes. The strength and
dimensional details of AN bolts are
specified on the Army-Navy Aeronautical
Standard Drawings.

(iii) Special purpose bolts include the
high-strength and low-strength types,
close-tolerance types, and bolts in-
spected by magnetic, fluorescent, or
equvalent inspection methods.

(iv) Typical markings include
“SPEC"” (usually highly heat treated)
an aircraft manufacturer's part number
stamped on the head, or plain heads
(Qow strength) Close-tolerance Na-
tional Aircraft Standards (NAS) bolts
are marked with either a raised or re-
cessed triangle. ‘The material markings
for NAS holts are the same as for AN

t
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bolts, except that they may be either
raised or recessed. Bolts inspacted mag-
netically (Magnaflux) or by fluorescent
means (Zyglo) are identified by means
of colored lacquer or 2 head marking of
a distinctive type. Figure 6-1 shows the
typlgsal coding used on aircraft bolt
heads.

(2) Grip length. In general, bolt grip
Iengths should equal the matenal thick-
ness. However, bolts of slightly greater
grip length may be used provided wash-
ers are placed under the nut or the bolt
head. In the case of plate nuts, shams
may be added under the plate. For
Pproper washers refer to paragraph (e)
of this section.

(3) Lagcling or safetying of boltis. Al
bolts and/or nuts, except self-locking
nuts, should he suitably locked or safe-
tied. Cotter pins and safety wre should
not be reused. .

(4) Bolt fit. Many bolt holes, in par-
ticular those in primary connecting ele-
ments, should have close tolerances.
Generally, it is permissible to use the first
lettered drill size larger than the nomi-
nal bolt diameter except where theé’' AN
hexagon bolts aye used in light-drive fit
(reamed) applications and where NAS
close-tolerance bolts or AN clevis bolfs
are used. Bolt holes should be normal to
the surface involved to provide full bear-
ing surface for the bolt head and nut
and should not be oversize or elongated.
In case of oversize or elongated holes, 1n
critical members, advice should be ob-
tained from an Awation Safety agent or
engineer, or the aircraft manufacturer
before drilling or reaming the hole fo
take the next larger bolt, as usually
items such as edze distance, clearance,
etc., must be considered.

(5) Torques. (1) Table 6-1 gives the
recommended torque values for both the
fine and coarse thread series of nuts.
These values should-be followed unless
other instructions require a specific
torque for a given nut. Bolts and nuts
should be clean, dry, and thoroughly de-
greased before installation. Threads
should not be oiled. Nufs should be
torqued in all important places, such as
wing-joint bolts, engine-support bolts,
landing-gear bolts, and the like.

(i) When tichtening castellated nufs
on bolts, the cotter-pin holes may nof
line up with the slots in the nuts for the
range of recommended values listed
table 6-1. Except in cases of Imghly
stressed engine parts, the nut may bz
over-tightened to permit limng up the
next slot with the cotter pin hole.

(6) Hex-head bolts (AN-3 through
AN-20). ‘The hex-head awcraft bolt 1s
an all-purpose structural bolt used for
general applications involving tension or
shear loads. Alloy steel bolts smaller
than No, 10-32 and aluminum alloy bolts
smaller than ¥;-inch diameter should
not be used in primary structure. Alu-
minum alloy bolis and nuts should not
be used where they will be repeatedly
removed for purpose of mamtenance
and inspection. Aluminum alloy nuis
may be used with cadmium-plated steel
bolts loaded in shear on land awplanes,
but are not to be used on seaplanes due
to the possibility of dissimilar metals
corrosion.
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(1) Close-tolerance bolts (AN-173
through AN-186) (hex-head) and
(NAS-80 through NAS-86) (100° coun-
tersunk) Close-tolerance bolts are used
in high-performance aiwrcraft in applica-
tions where the bolted joint 1s subject to
severe load reversals and vibration. The
standard AN hex-head bolts may be used.
for the same applications provided a
light-drive fit is accomplished.

(8) Internal wrenching bolls (MS-
20004 through MS-20024 or NAS-495)
These -bolts are suitable for use both 1n
tension and shear applications. In steel
parts, either the bolt hole. should be
countersunk to seat the large.radius of
the shank at the head or, as in alumimum
alloys, a spé€cial heat-treated washer
(NAS-143C) should be used to fit the
head and to provide adequate bearmg
area, A special heat-treated plain
washer (NAS=143) 1s used under the nut.
Special high-strength nuts should be
used on these bolts. (Refer to paragraph
(@) (3) (vii) of this section.) All in-
ternal wrenching bolts should be re-
placed by another internal wrenching
bolt,®> Standard AN hex-head bolts and
washers cannot.be substituted for them,
as they do not have the required
strength.

(9) Drilled-head bolts-(AN-73 through
AN-81) 'The AN drilled-head bolt 1s
similar to the standard hex-bolt, but
has a deeper head which 1s drilled to
receive wire for safetying. ~The AN-3
and the AN-73 series of bolts are inter-
changeable for all practical purposes
from the standpoint of tension and shear
strengths, -

(b) Screws. In general, screws differ
from bolts by the following characteris-
tics: Usually lower material strength, a
looser thread fit (No. 2), head shapes
formed to engage a screwdriver, and~
the shank threaded along its entire
length without a clearly defined gnip.
However, several types of strucfural
screws are available that differ from the
standard structural bolts only 'in the
type of head. The material i1s equivalent
and a definite grip 1s provided. The
AN-525 washerhead screws, the AN-509-~

100° countersunk structural serews, and™

the NAS-204 through NAS-235 are such
parts. The material markings are the
same as those used on AN standard bolts.

(1) Siructural -screws (NAS-204
through NAS~235) (AN-509 and AN-
525) Thas type of screw, when made of
alloy steel such as SAE-4130, NE-8630,
or equvalent, and heat-treated from
125,000 to 145,000 p. s. 1., may be used
for structural assembly in shear appli-
cations similar to structural bolts.

(2) Self-tapping screws. ‘The AN-504
and AN-506 screws are used for attach-
ing minor removable parts such as
nameplates and the like. AN-530 and
AN-531 are used in blind applications
for the temporary attachment of sheet
metal for riveting and the permanent
assembly of nonstructural assemblies,
AN-535 is a plain head self-tappmng
screw used in the attachment of name-
plates or in sealing dram holes 1 corro-
sion~proofing tubular structures and is
not intended to be removed after in-
stallation. Self-tapping screws should
never be used to replace standard screws,

RULES AND REGULATIONS

nuts, bolts, or rivets in the orxginajl
structure..
(e) Pins. The three types of pins used

in awrcraft structures are: The taper pin, ~

the flathead pmn, and the cotfter pin.
Pins are used in.shear applications and
for sazetying. \

(1) Taper pins (AN-385 and AN-386)
plamn and threaded, are used in joints
which carry shear loads and where ab-
sence of play 1s essential. The plain
taper pin 1s drilled and usually safetied
with wire. The threaded taper pmn is
used with a taper-pm washer (AN-975)
and shear nut (safetied with cotter pin)
or self-locking nut.

(2) The flathead pin (AN-392 through
AN-406) commonly called a clevis pin; 13
usually used mm conjunction with tie rod
terminals and in secondary controls
which are not subject to continuous
operation. The pin should be safetied
with a cotter pin_and 1s customarily in-
stalled with the head up so that if the
cotter pin fails or works out, the pin will
remain 1n place.

(3) The AN-380 cotter pin is used for
safetymg bolts, screws, nuts, other pins,
and 1n various applications where such
safetying 1s necessary. The AN-381 cot-
ter pin 1s used 1n locations where non-
magnetic material 1s required, or in loca-
tions where resistance to corrosion 1s
desired.

(1) Nuts—(1) Self-locking nuts.
Self-locking nuts are aceeptable for use
on certificated aircraft subject to the
restrictions on the pertinent “Manufac-
turers’ Recommended Practice Sheets.”
Seif-locking nuts are used on awcraft to
provide tight connections which will not
shake loose under severe vibration. Two
types of self-locking nuts are currently
m-use, the all-metal type and the fibre
or nylon lock type. Self-locking nuts
should not be used at jomnts which sub-
Ject éither the nut or bolt to rotation.
They may be used with dntifriction
bearings and control pulleys provided
the inner race of the bearing 1s clamped
to the supporting structure by the nut
and bolt. Nuts which are attached to
the structure should be attached mn a
positive manner to elimnate rotation or
misalinement when tightening the bolts
or screws,

(i) All-metal-lock nuts are construct-
ed with either the threads in the locking
insert out-of-phase with the load-carry-
ing section or with a saw-cut insert with
a pmched-in thread mn the locking sec-
tion. The locking action of the all-metal
nut depends upon the resiliency of the
metal when the locking section and load-
carrymng section are engaged by screw
threads.

(ii) Fiber or nylon lock nuts are con-
structed with an unthreaded fiber locking
mnsert held securely in pldce.. The fiber
or nylon has a smaller diameter than the
nut, and when a bolt or screw 1s entered,
it taps into the msert, producing a lock=-
mg action. After the nut has been
tightened, one full thread of the bolt or
screw should extend through the nut.
When fiher-type self-locking nufs are
reused, care should be exercised that the
fiber has not lost its locking friction or
become brittle. They should not be re-
used if they can be run up finger tight.

-

Bolts five-sixteenth-inch diameter and
over with cotter-pin holes may be used
with self-locking nuts but only if free
from burrs around the holes. Bolts with
damaged threads and rough ends should
never be used, Do not tap the fiber-
locking insert.

(iii) (a) Self-locking nut bases are
made in & number of forms and materials
for riveting. and welding to aireraft
structufe or parts.

(d) Certain applications require the
installation of self-locking nuts in chan~
nels, an arrangement which permits the
attachment of many nuts with only a
few rivets. These channels are track-
like bases with regularly spaced nuts
which are either removable or nonte-
movable. The removable type carries o
floating nut which can be snapped in or
out of the channel thus making possible
the ready removal of damaged nuts.
Nuts such as the clinch-type and spline-
type which depend on friction for their
anchorage are not acceptable for use in
aircraft structures.

(iv) Self-locking nuts may be used on
awrcraft engines and accessories when
their use 1s specified by the engine manu-
facturer in his-bulletins or manuals, 'Re«
fer to § 18.30-14 for detailed installation
instructions.

(2) Aireraft castle nut (AN=-310) The
castle nut is used with drilled-shank AN
hex-head bolts, clevis bolts, eye bolts,
drilled-head bolts or studs, and 1s de-
signed to accommodate a cotter pin or
lock wire as a means of safetying.

(3) Miscellaneous aircraft nuts. )
'The plain nut (AN-315 and AN-335) has
limited use on aircraft structures and
requires an suxiliary locking device such
as a check nutb or lock washer.

(if) Light hex nuts (AN-340 and AN~
345) are used in miscellaneous applica-
tions and must be locked by an auxlliary
device.

(iii) The check nut AN-316 s used as
a locking device for plain nuts, screws,
threaded rod ends and other devices.

(iv) The castellated shear nut AN-
320 18 designed for use with clevis bolts
and threaded taper pins, which are
normally subjected to shearing stress
only.

(v) Wing nuts AN-350 are intended
for use on hose clamps and battery coni~
nections, ete.,, where the desired tight-
ness is ordinattily obtained by the use of
the fingers or hand tools.

(vi) Sheet spring nuts, such as speed
nuts, are used with standard and sheet
metal self-tapping screws in-nonstruc-
tural locations. They find varifous uses
in supporting line clamps, conduit
clamps, electrical equipment, accoss
doors, and the like, and are avallable in
several types.

(vil) Two commercial types of high-
strength internal or external wrenching
nuts are available, the internal and
external wrenching Elastic Stop Nuf and
the TUnbrako intermal and external
wrenching nut. Both are of the self«
locking type, are heat-treated, and are
capable of carrying the high-strength
bolt tension load.

(e) Washers. The types of washers
used in aircraft structure are: Plain
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washers,
washers.

(1) PFlan washers AN-960 and AN-970
are widely used under hex nuts to pro-
wide a smooth bearing surrace, to act as
a shim and -to adjust the position of
castellated nuts with respect to drilled
cotter-pin holes 1n bolis. Plam washers
should be used under lock washers to
prevent damage to surfaces. Cadmume-
plated steel washers should be used under
bolt heads or nuts on aluminum alloy or
magnesium structures where corrosion
if it occurs will then be between the
washer and the steel. ‘The AN-970 steel
washer provides a greater bearing area
than the plain i{ype.and 1s used 1n wooden
structures under both bolt heads and
“"nuts to prevent local crushing -of the
surface.

(2) Lock washers AN-935 and AN-936
may be used with_machine screws or
bolts whenever the self-locking or castel-
-lated type of nut1s not applicable. ‘They
snould not be used as fastemngs to pri-
mary or secondary structures or- where
subject to frequent removal or corrosive
conditions.

(3) Ball-sockef and seat-washers AN-
950 and AN-955 are uszd in special ap-
plications where the bolt 1s installed at
an angle to the surface, or where perfect
alinement with the surface 1s required at
all times. These washers are used to-
gether.

(4) Taper-pm washers- AN-975 are
used-with the threaded taper pn.

(5) WAS-143 washers' for internal
wrenching nuts and bolis are used with
NAS internal wrenching bolts. Type
“C” 1s countersunk to seat the holthead
shank radius and a plain-type washer
15 used under the nut., Both of these
washers are heat-treated from 125,000
t0 145,000 p, 5. L.

() Rivels—(1) Standard solid-shank
rwets. (i) The -umversal-head rivets
AN-470 are vsed m awrcraft construction
m both miternor and exterior locations.

(ii) Roundhead nivets AN-430 and
AN-435 are-used m the interior of awr-
craft except where clearance 1s required
for adjacent members.

(iii) Flathead rivets AN-441 and AN-
442 are used i the interior of the awr-
craft where interference of adjacent
members does not permit the use of
roundhead rivets.

lock -washers, and special

(iv) Brazer-head nivets AN-455 and

AN-456 are used on the exterior surfaces
of awreraft where flush niveting i1s not
essential. ~

(v) All profruding-head rivets may be
replaced by AN-470 umversal-head
rivets. This rivet has been adopted as
the standard for protruding-head nrivets
m this country.

(vi) Countersunk-head rivets AN-426
(100°) AN-425 {78°) and AN—420 (90°)
are used on the exterior Surfaces of air-
craft to proviae a smooth aero-dynamic
surface; and 1n other applications where
a smooth fimish 1s deswred. The 100°
countersunik-head has been adopted as
the standard mm this country.

(vii) Material applications:

(2) A-17S-T3 1s the. most commonly
used rivet material utilized in aluminum
alloy structures, Its main advantage
lies 1n the fact that it may be used 1n the
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condition received without any further
treatment.

(b) The 175~T3 and 17S-T31 and
245-T4 rivets are used in aluminum alloy
structures where strength higher than
that of the Al7S-T3 rivet is nceded.
(See ANC-5 for differences between the
2 types of 17ST rivets specified here.)

(¢) The 2S rivet of pure aluminum is
used for niveting nonstructural parts
fabricated from the softer aluminum
alloys, such as 28, 3S, and 52S.

(d) When riveting magnesium alloy
structures, 56S rivets are used exclusively
due to their corrosion-resistant qualities
in combination with the magnesium
alloys.

(e) Mild steel rivets are used primarily
in niveting steel parts. Galvanized rivets
should not be used on steel parts sub-
jected to high heat.

(f) Corrosion-resistant steel rivets are
used primarily in rlveting corrosion-re-
sistant steel parts, such as firewalls, ex-
haust stack bracket attachments and
similar structures.

(g) Monel rivets are used In special
cases for riveting high nickel stecl alloys
and nickel alloys. They may be used
interchangeably with stainless steel riv-
ets as they are more easily driven. How-
ever, it is preferable to use stalnless steel
nvets in stainless steel parts.

() Copper rivets are used for riveting
copper alloys, leather, and other non-
metallic materials., ‘This rivet has only
limited usage in aircraft.

(2) Blind nwels. Blind rivets MS-
20600, MS-20601, MS-20602, MS-20603
may be substituted for the normally re-
quired solid rivets in accordance with the
blind rivet manufacturer’s recommenda-
tions. They should not be used where
the failure of a few rivets will cerlously
impaur the airworthiness of the aircraft,
Design allowables for blind rivets are
specified 1n ANC-5 “Strepnzth of Aetal
Aireraft Elements.”

(3) Hi-shear rivets. (i) Hi-shear riv-
eis are sometimes used in connections
where the shearing loads are the pri-
mary design consideration. Their use is
restricted to such connections. It should
be noted that hi-shear rivet patterns are
not to be used for the installation of con-
trol surface hinges and hinge brackets.
Also, they should not be painted prior to
assembly even-where dissimilar metals
are being joined, but each end should be
touched up with zinc chromate primer to
allow the later application of the general
awrplane finish schedule.

(ii) Hi-shear rivets should be replaced
only by the same type rivet. The in-
stallation and inspection should be in
accordance with procednres recome
mended by the manufacturer,

(g) Fasleners (cowl and jawring). A
number of patented fasteners are in use
on axrcraft. A variety of these fasteners
are commercially available and the man-
ufacturer’s recommendations concerning
the proper use of these types of fasteners
should always be considered in other
than replacement application.

(h) Unconventional attachments. Un-
conventional or new.attachment devices
should not be used in the primary struc-
ture unless approved by a representative
of the Civil Aeronautics Administration.
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§12.20-7T Corrosion profection; clean-~
ers, and paint removers (CAA ralicies
whick apply to § 18.30)—(2) Corrosion
protection. Almost all mefals used n
alreraft are subject to corrosion. 2Mate-
rials such as steel will rust, and alomz-
num and magmesium will form corrosion
products, unless properly protected.
Stainless steel, brasses, and copper alloys
normally form a surface film which pre-
vents further surface corrczion; how-
ever, under certain conditions, particu-
larly when in contact with disssmilar
metals, even these alloys must be pra-
tected. Corrosion 1s promoted by con-
tact of metals with matenzals that ab-
sorb water. For example: waed, sponge
rubber, felt, etc.,, may be sources of
cerfous corrosion umless propzr protcc-
tlonis used. Specific aspzcts of the more
common types of corrcsion are covered
in subparasraphs (1) throuzh (5) of this

paragraph.
(1) Dissimilar metals corrosion. (i)
When two dissimilar metals are in con-

tact and are connected by an elecfrolyte
(water) accelerated corroxion of cne of
the metals may cccur. For this reason
metals have been divided into certam
groups, based on thelr suzceptibility fo
this form of corrosion. Unprotected
contact between metals of different
groups may result in dissumilar metals
corrosion; therefore, confact between
metals of dissimilar groups should ba
prevented or the contact surface snpould
be adequately protected.

(ii) Similar metal groups (refers fo
surface of metal).
Group 1—Xfagnesium elloys.

Group 2—2inc, cadmium, Icad, tin, steel.
Group 3—Copper and its olisys, nickel and
1t5 alloyg, chromium and stainless steels.

Group 4—All aluminum alloys.

(i) Aluminum alloys (croup 4) may
be further subdivided into the following
subgroups: s
Subzroup A-—2S, 38, 525, €1S, 229, 355, 333,

all clad elloys, euch as Alciad and Pureclad.
Subzroup B—148S, 17S, 24S, 715S, 195.

(iv) Under scvere corresive conditions,
the above subzroups should be consuid-
ered as dissimilar metal groups insofar
as corrosion protection is concsrned.
This is particularly frue where a rela-
tively large area of an alloy classified
in subgroup B is in contact with a rela~
tively small area of subgroup A,1n which
case severe corrosion of the subgroup A
alloy may be expected.

(2) Intergranular corrosion. Intsr-
granular corrosion ceccurs in certain alu-
minum alloys which are impropearly hcat-
treated. For example, 245 alloys should
be quenched quickly affer heat-treat-
meant in order to prevent intergranular
corrosion. Since 24S alloy contams
metals other than aluminum, particular-
ly copper, severe corrosion may result if
this alloy is quenched slowly, and a re-
duction in strength may resuit mn i1m-
properly quenched 24S alloys when sub-
jected to corrosive condifions. This type
of corrasion fs difficult ta detect mn its
original stage except by microscopic ex-
aminations. WWhen well advanced it 1s
characterized by scaling and blistering.
Surface protection of slowly quenched
24S alloy will retard interaranular corro-
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sion, but diffusion of the base metal into
the surface coating will eventiially de-
stroy its effectiveness. ‘The only protec-
tion which 1s regarded as bemg suffi-
ciently adequate for air-quenched 24S 1s
cladding of the aluminum alloy with
pure alumimnum. It should be noted that
in some cases even clad alloys may- be
susceptible to intergranular corrosion.
Other surface protection, such as anodiz-
ing, and subsequent coatings, such as
zinc chromate primer, heavy greases, etc.,
may also prevent intergranular corrosion
1n cases where susceptibility of the alloy
to intergranular corrosion is not too
greatb, _

(3) Stress corrosion. This type of
corrosion occurs when certain metals,
mostly alumimum and magnesium alloys,
are exposed to high stress and corrosive
conditions. Stress corrosion has oc-
curred in aluminum when steel bushings
were pressed mto the aluminum parts
with too tight a fit, and were exposed to
corrosive conditions. Stress corrosion
can also occur in cold-worked metals
which are not properly stress relieved.

(4) Chemucal. (i) Corrosion protec-
tion against chemicals used in dusting
and spraying operations is covered in de-
tailun Civil Aeronautics Manual 8, Aire
craft Airworthiness, Restricted Cate-
gory. Reference should.-be made to that
document for detailed imformation.

(ii) In general, corrosion - protection
measures against chemicals volves
cleaning and/or.surface protection and
specific rules can be 1laid down only for
the particular chemicals used. Opera-
tors are warned against the use of mer-
cury compounds as their corrosive effects
are particularly rapid. Under certain
conditions some of the .mercury com-
pounds may cause structural failure
within an hour.

(56) Fretling. Fretting corrosion is a
surface phenomenon which may occur
when repeated relative motion of small
amplitude 1s allowed to take place be-
tween closely fitting components. If 1s
characterized by surface stans, corro-

sion, pitting and the generation of oxides.-

Certain aircraft parts have been known
to fail by fretting corrosion, as for m-
stance, antifriction bearings, connecting
rods, knuckle pins, splined shafts, and
clamped or bolted flanges; and close
periodic inspections should be made of
such parts. Where evidénce of fretting
corrosion 1s found, the affected parts
should be replaced.

(b) Corrosion protection measures.
Surfaces which are completely dry can-
not corrode. If a metal can be protected
from moisture due to ram, condensa-
tion, or other causes, corrosion need not
be feared. Dirt, surface film, efec., on
metal surfaces tend to retamn moisture
and hence ‘promote corrosion. Water-
absorbing materials, such as certamn
cleaners and calcium chloride, which
may occasionally be used as a snow re-
mover on runways are especially danger-
ous in this regard.

(1) Anodizing and. related processes.
In anodizing, aluminum alloys are placed
in an electrolytic bath, causing a thin
film of alumnum oxide to form on the
surface of the aluminum. This film 1s
resistant to corrosion and affords a good
pamt base., Other processes which do
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not prowvide as good a corrosive protec-
tion as anodizing are, however, good
paint bases. These processes are:

(i) Alkaline cleaming followed by
chromic acid dip.

(ii) Alcoholic phosphoric acid cleaner,

(iii) Alkaline dichromate freatment.

(2) Plating. Steels are commonly
plated with other metals to prevent cor-
rosion. . Plating 1s accomplished by
placing the article in an electrolytic bath
and metal from the plating solution 1s
deposited on it. Various metals used
in plating vary in the corrosion protec-
tion they afford steel. For instance,
cadmium and zine corrode before the
steel does, hence slight breaks or cracks
through the plating of these metals will
not result in rusting of the exposed steel,
smce the surface metal 1s corroded and
pratects-the steel. Chromium does not
protect steel by this method, as steel will
corrode bhefore the chromium does, and
thus depends for its protection on the
tightness of the plate.

(3) Parkerizing and bonderizing.
These processes do not appear to be
equal i corrosion protection to plating
and are not generally acceptable as a
substitute for plating; however, both are
good paint bases.

(4) Dichromate treatment for magne=
siuum. The dichromate treatment con-
sists of boiling magnesium parts in a
solution of sodium dichromate, resulting
1n a coating with little resistance to cor-
Tosion but which 1s a good paint base,

(5) Chromwum mpiwckle treaiment for
magnesium. In this process the magne-
sium parts are placed in s solution of
nitric acid and sodium dichromate. This
will protect the magnesium during stor-
age and acts as a bond for subsequent
organic finishes,

(6) Galvanmic anodizing treatment for
magnesium. Thisis an electrolytic proc-
ess used to provide a pamt base and cor-
rosion preventive film on magnesium
alloys contaiming manganese.

(1) Cladding. Aluminum alloys which
are .susceptible to corrosion are. fre-
quently. clad with pure alumnum,
Slight pits, scratches, or other defects
through the cladding material will not
result in corrosion of the core, since the
pure aluminum on the edges of the de~
fect will be preferentially corroded, pro=
tecting the core,

(8) Metal spraying. In this process
metallic'wire such as alummum or zine
1s fed into a special spray gun. The
metal 1s melted and sprayed on the ob=
ject to be protected, which must be
thoroughly clean to prevent peeling of
the sprayed coat. A “metallized” sur-
face has very good resistance to corro-
sion if properly applied and of sufiicient
thickness,

(9) Organic coatings. Zinc chromate
primer, enamels, chlorimated rubber com~
pounds, etc., are organic coatings com=
monly used on metals to protect them.
The finishes should be applied accord-
ing to the mstructions of the manu-
facturer.

(10) Dope-proofing. - When doped
fabrics are applied over an organic fin-
ished metal structure, the dope will have
o tendency to loosen the fimish -on the
metal. For this reason, organic coatings
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on the metal are usually covered with a
dope-proof paint, with metal foll, or with
cellulose tape to prevent the dope firom
striking through.

(11) Tube wnteriors. The interiors of
structural steel and aluminum ftubing
should be protected against corrosion,
A small amount of water entrapped in a
tube can corrode entirely through the
tube thickness in a short period of time.
For this reason, most structural tubing is
flushed with hot linseed oil, paralketone,
or other corrosion inhibitor. Hot flush-
g results in a good coating. The flush-
ing liquid is usually introduced through
small holes drilled in the tubing. These
holes should be plugged with a screw or
by other means to prevent enfry of mois-
ture. Awr and watertight sealing of the
tubmg will also give adequate protection
against corrosion if the tubing is ine
ternally dry before being sealed.

(c) Corrosion-proofing of landplanes
and seaplanes. In the repair or altera-
tion of aircraft, corrosion~proofing the
same or equivalent to that originally
applied should be used unless the repalr
or alteration would result in increased
susceptibility to'corrosion, in which case
additional corrosion protection measures
should be employed.

(d) Corrosion-proofing of landplancs
converted 1o seaplanes. A spéeial prob-
lem 1s encountered in the conversion of
landplanes to seaplanes. In general,
landplanes do not receive corrosion
proofing to the same extent as do sea-
planes manufactured as such. Coito=
sion~-proofing standards for landplanes
converted to seaplanes are divided into
two classes: necessary minimum piccatl-
tions and recommended precautions.

(1) Necessary mamvmum precautions,
The following procedures are considered
the minimum which should he per«
formed mn order to safeguard the air-
worthiness of the converted alreraft and
are not in themselves intended to main-
tain airworthiness for ap indefinito
period.

(i) Unless already protected, exposed
fittings or fittings which can be reached
through inspection openings should be
covered with two coats of zinc chromato-
primer, paralketone, non-water-solutblo
heavy grease, or comparable materials,
This applies to items such as wing-roob
fittings, wing-strut fittings, control-
surface hinges, horns, mating edges of
fittings and attach bolts, etc.

(il) Nonstamléss control cables should
be toated with grease or paralketone or
other comparable protective coating, if
not replaced with corrosion-resistant
cables.

(iii) Inspection should be made of all
accessible sections of the aireraft struc-
ture. Structural parts showing corrosion
should be cleaned and refinished if
corrosion attack is superficial. If o
part is severely corroded, it should be
replaced with adequately corrosions
proofed parts.

(2) Recommended precautions, The
recommended precautions are thoso
which are suggested as a means of main-
tamning such aircraft in condition for
safe operation over extended perlods of
time.

() Provision of additional inspection
openings should be made to assist in
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detecting corrosion. Experience has
shown opemngs to allow inspection of
lower and rearward portion of the fuse~
lage to be particularly desirable.

(ii) Additional provision for free
drainage and ventilation of all interiors
should be made to prevent collection of
moisture (scoop-type drain grommets)

(iii) Protection for the interiors of
structural steel -tubing should be pro-
vided. This may be done by awr-and-
watertight sealing or by fiushing with
hot linseed oil and pluggmng openings.
Tiabimng should be inspected for missing
sealing screws and the presence of en-
trapped water. Inspection should also
be made for local corrosion around seal-
mg screws, welded clusters and bolted
fittings, which may be mndicative of en-
trapped moisture,

(iv) The fabric of fabric-covered air-
craft Should be slit longitudinally on the
bottom of the fuselage and tail structure
for access to these sections. The lower
structural members should be coated
with zinc _chromate primer (two coats),
followed by dope-proof paint or wrap-
pmg with cellophane tape and rejoining
the fabrie. This precaution i1s advisable
within a few months after start of oper-
ation as a seaplane.

(v) Interiors of metal-covered wings
and fuselages should be sprayed with an
adherent corrosion inhibitor.

(vi) Bags of potassium or sodium di-
chromate should be placed 1n the bottom
of floats and boat hulls to mhibit
COITOSION.

(vil) Exterior .surfaces of seaplanes
-should be washed with clear fresh water
immediately fallowing extended water
operation, or at least once a day when
operated in salty or brackish water. In-
tenor surfaces-of seaplanes exposed to
spray should also be washed, taking care
‘to prevent damage to electrical circuits
or other items subject to 1ngury.

(vii) Openings into the wings, fuse-
lage, and control-surface members, such
as tail-wheel wells, openings for control
cables, ete., should be sealed as complete-
1y as possible to prevent entry of water.

(e) Cleaners, polishes, brighteners, and
pant removers. It 1s important that
arwrcraft be kept thoroughly clean of de-
posits of contammating substances such
as oil, grease, dirt, and other foreign
materials, The presence of such sub-
stances 1n any appreciable amount con-
stitutes a pofential hazard.

(1) nfaterals. To avoid damage to
awcraft through the use of harmiul
cleanmg, polishing, bnghtening, or
pamnt-removing materials, only those
compounds which conform to existing
government or established industry spe-
cifications or which are products that
have been specifically recommended by
the awrcraft manufacturer as being satis-
factory for the intended application,
should be used. The product manufac-
turer’s recommendations concermng use
of his agent should be observed.

(2)- Removal of corroston deposits from
alummum. After removing the pamnt
and primers from the surfaces of both
bare and clad alumimnum alloys, the cor-
roded area should be washed with clean
fresh-water. Corrosion products such as
metal flakes, scale, powder and salt de-
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posits may bz removed by using fine
emery, wire brush or sandpaper. The
loose particles may subsequently be
washed off with thinner or mineral spir-
jts. Inall cases the minimum treatment
to produce a smooth clean surface should
be used.

(3) Surface stains. ‘'To remove sur-
face stain and superficial etching of licht
metals, use a 5-percent-by-welght water
solution of sodium bichromate or potas-
sium dichromate. This solution should
be allowed to dry on the surface after
which excess chromate crystals must ke
brushed off and the surface subsequently
primed and painted.

(4) Light duty cleaners. Removal of
dirt and grease from the surfaces of ex-
ternal parts of the aircraft may be ac-
complished by ordinary washing with
water. Let the surface dry before fur-
ther attempting to clean obstinate spots.

One part aircraft cleaning compound,
AAF Specification No. 20015 or Navy
Specification No. C-147, with 20 parts
water may be used on any aircraft, but
it 1s most effective on fabric covered air-
craft where the mixture is applied with
a rag or mop, then wiped off with a dry
rag. ‘The water mixture may ba sprayed
on, allowed to remain for 5 to 10 minutes,
and then hosed down with water.

(5) Removal of spilled battery acid.
For the neutralization of spilled battery
acid, use scdium bicarbonate (baking
soda), or sodium borate (borax) dis-
solved in water. The alkol sait should
be removed completely after neutraliza-
tion with copious quantities of water
to prevent corrosion.

§ 18.30-8 Identification and inspec-
tion of material (CAA policies which
apply to § 18.30)—(a) Identification of
steel stock. (1) The Soclety of Auto-
motive Engineers (SAE) and the Amer-
1can Iron and Steel Institute (A. 1. S. 1.)
use a numerical index system to identify
the composition of various steels., The
numbers assigned, in the combined list-
mg of standard steels issued by these
groups, represent the type of steel and
make it possible to readily identify the
principal elements in the material.

(2) The first digit of the four number
designation indicates the type to which
the steel belongs. Thus “1” indicates a
carbon steel, “2"” a nickel stecl, “3" a
nickel chromium steel, ete. In the case
of simple alloy steels, the second digit
indicates the approximate percentaze of
the predominant alloying element. The
last two digits usually indicate the mean
of the range of carbon content. Thus
the symbol “1020” indicates a plain car-
bon steel lacking a principal alloying
element and. containing an average of
0.20 percent (0.18 to 0.23) carbon. The
symbol “2330" indicates a nickel steel of
approximately 3 percent (3.25 to 3.75)
nickel and an average of 0.30 percent,
€0.28 to 0.33) carbon content. The sym-
bol “4130" indicates a chromium-molyb-
denum steel of approximately 1 percent
(0.80 to 1.10) chromium, 0.20 percent
€0.15 to 0.25) molybdenum, and 0.30 per-
cent (0.28 to 0.33) carbon. The basle
numbers for the four digit series of the
carbon and alloy steels may be found in
table 8-1.
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(3) Interchangeability of steel fubing:
(1) “1025" welded tubing as per Specifi-
cation MIL~T-5066, and “1025" seamless
tubing conforming to Specification IMIT—
T-5066A, are interchangeable.

(i1) “4130” welded tubing as per Spaci-
fication MIL-T-6731, and “4130” seam-
less tubing conforming to Spacification
MII-T-6736, are interchangeable.

(ii1) NE-8630 welded tubing conform-
ing to Specification MII~-T-6%34, and
NE-8630 seamless tubine conformung to
Specification MII-T-6732, are mfer-
changeable.

(b) Identification of alumwmum. To
provide a visual means for idenfifying
the various grades of alummum and
aluminum alloys such metals are usually
marked with symbols such as Govern-
ment Specification Number, the temper
or condition furnished, or the commer-
cial cede marking. Plate and sheet are
usually marked with specification num-
bers or code markings in rows approxi-
mately 5 inches aparf. Tubss, bars, reds,
and extruded shapes are marked with
specification numbers or code markings
atintervals of 3 to 5 feet along the length
of each piece. The commercial code
marking consists of a number which
identifies the particular composition of
the alloy. A letter preceding the num-
ber indicates a modification of the alloy.
In addition letter suffixes designate the
{following:

S—Wrought.
O—Annealed, recrystallized (wrought prod-

ucts.only).

H—Strain-hardened. Fractions preceding
the letter indlcate intermediate tempers
as 1/2H, 3/4H, etc.

T—Solution heat-treated—urstable temper.

T—Heat-treated and aged to produce stable
tempers other than O or H.

RT—Temper resulting from cold working
after heat treatment and aginz.

(1) Clad aluminum alloys—Clad al-
Joys have surface layers of pure alumi-
num or corrosion-resistant alumnum
alloy bonded to the core matenal to in-
hibit corrosion. Presence of such a coat-
ing may be determined under a
magnifying glass by examination of the
edge surface which will show three dis-
tinct layers. ]

(2) A test for distinguishing heat-
treatable and nonheat-treatable gqlumi-
num alloys. If for any reason the iden-
tification. mark of the alloy 1s not on
the material, it is possible to distingmsh
between some heat-treatable alloys and
some nonheat-treatable alloys by im-
mersing a sample of the material m 2
10-percent solution of caustic sada (so-
dium hydroxide). Those heat-treatable
alloys containing several nercent of
copper (14S, 17S, 24S) will furn black
due to the copper content. Highrcopper
alloys when clad will not turn black on
the surface, but the edzes will turn black
at the center of the sheet where the core
is exposed. If the alloy doés nof furn
black in the caustic soda solution it 1s
not evidence that the alloy is not heat-
treatable, as various hizh strength heat-
treatable alloys are not based primarily
on the use of copper as an alloying agent.
These include among others, 53S, 61S,
175S, R353, and R361 alloys. The com-
position and heat-treatability of alloys
which do noft turn black in 2 causiic
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soda solution can be established only
by chemical or spectro-analysis.

(c) Hardness testing. Hardness test-
ing provides a convenient means for de-
termining within reasonable limits the
tensile strength of steel. It has several
limitations 1n that it 1s not suitable for
very soft or very hard steels. In hard-
ness testing the thickness of the speci-
men heing tested and the edge distance
should be such that distortion of the
metal due to these factbrs 1s eliminated.
Several readings should be taken and
the results averaged. In general, the
higher the tensile strength, the greater
1s its hardness. Common methods of
hardness dtesting are outlined below.
These tests are suitable for determining
the tensile properties resulting from the
heat treatment of steel. Care should be
taken to have case hardened, corroded,
pitted, decarburized or otherwise non-
uniform surfaces removed to a sufficient
depth. Also exercise caution not to cold-
work and consequently harden the steel
during removal of the surface. The re-
lationship between tensile strength and
hardness 1s indicated 1n table 8-2.

(1) Brinnell hardness test. In this test
a standard load 1s applied to a smooth
surface of metal through a hardened
steel ball 1 centimeter 1n diameter. The
numerical value of Brmmnell hardness 1s
equal to the load divided by the surface
area, of the resulting spherical im-
pression, 4

(2) Rockwell hardness test. In this
test a standard minor load 1s applied to
seat a hardened steel ball or a diamond
cone 1n the surface of the metal, followed
by the application of a standard major
load. The hardness 1s measured by
depth of penetration. Rockwell super-
ficial hardness tests are made using light
minor and major loads and a more sensi~
tive system for measuring depthr of 1n-
dentation. It 1s useful for thinner
sections, very small parts, ete.

(3) Vickers hardness test. In this
test a small pyramidal diamond 1s
pressed mnto the metal. The-hardness
number 15 the ratio of the load to the
surface area of indentation.

(4) Testing of aluminum. Hardness
tests are useful for testing aluminum
alloy chiefiy as a means of distinguish-~
ing bhetween annealed, cold-worked,
heat-treated, and heat-treated and aged
material. Ifis of little value mn indicat-
ing the strength or quality of heat treat-
ment, Typical hardness values for
aluminum alloys are shown 1n table 8-3.

(@) Ingpection of metals—(1) Inspec~
tion by magnifying glass after welding.
Careful examination of all joints with
a8 medium-power magnifying glass (at
least 10 power) after first removing all
scale 15 considered an acceptable method
of inspection for repaired structures.
The practice of filling steel tubular
structures with hot linseed or petroleum
base oils, under pressure, 1 order to
coat the mside surface and inhibit cor-
rosion, assists 1n the detfection of weld
cracks as the hot oil will seep through
cracks 1invisible to the eye. This prac-
tice, though not justifiable 1n all cases,
is suggested where a very large portion
of the structure has been rewelded.

(2) Magnetic particle wmnspection.
Magnetic particle, imnspection or Magna«
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flux (a patented trade name used by the
Magnaflux Corp.) can be used only on
magnetic materials; i. e., iron and steel,
Most stainless or high chromium mnickel
and manganese alloy steels, bemng non-
magnetic, cannot be inspected by this
method. The method consists essen-
tially of detection of discontinuities
(cracks, voids, defects, pits, subsurface
holes, ete.) by means of-accumulation of.
magnetic particles on the discontinuities
when the part has been magnetized.
The magnetic particles are applied
either dry as a powder or suspended in
light oil. For complete magnetic in-
spection, both circular and longitudinal
magnetization should be employed.

(i) Circular magnetization 15 pro-
duced by transmitting an- electrie,cur-
rent directly through the article being
tested, or through a central conductor
placed through the part, in -which case
defects parallel to the flow of current
may be detected. As an example, cir-
cular magnetization of a round steel bar
would be produced by placing the ends
of the steel bar between the heads of
the mragnetic 1nspection machine and
passing a current through the bars.
Magnetic particles, applied either during
or after the passage of the currenf or
after the current in magnetically reten-
tive steels would disclose discontinuities
parallel to the axis of the bar,

(ii) Longitudinal magnetization 1s in-
duced 1n a part by placing the part in
a strong magnetic field, su¢h as the
center of a coil. Thus longitudinal mag-
netization of a round steel bar would be-
produced by placing the ends of the bar
between the heads of a. magnetic-inspec-~
tion machine and placing the DC sole-
noxd around the bar. After application
of the magnetic particles either durmg
or subsequent to magnetization, discon~
tinuities perpendicular to the axis of the
bar would he disclosed.

(iii) Red, black, and sometimes gray;
particles are used m the wet or dry
methods. In the case of wet inspection,
a fluorescent magnetic particle may also
be used. This process is commercially
known as Magnaglo. Articles mspected
using this Iatter medium are illuminated
by so-called black light, and the mag-
netic particles glow by fluorescence caus-
ing any defects or indications to be
easily visible. The wet inspection proce-
dure provides better control and stand-
ardization of the concentration of
magnetic particles, easier application to
complex shapes, and imndications that are
easier to mterpret. This 1s due to the
difficulty of obtaiming efficient distribu-
tion of the dry powder during magnef-
1zation. The dry procedure 1s particu-
larly suitable for detecting subsurface
defects, such as when heavy welds, forg-
mgs, castings, etc., should be tested.
The wet continuous process is recome
mended for most awrcraft work.

(iv) The appearance of accumulations
of magnetic particles in magnetic in-
spection does not necessarily mean that
g defect exaists. Changes an section of
the part, particularly where the change
m section 1s very sharp, and also holes
drilled through a part, will frequently
cause indications. Surface-defects are
most easily, detected, however, since a
crack will cause a sharp line of magnetic

particles to appear. Subsurface defects
are less easily detected, since only a gen=
eral collection of magnetic particles will
be observed. However, since subsurfaco
defects very rarely occur in wrought ma-
terals, that is not mmportant in most
axrcraft applications.

(v) After magnetic inspections, parts
should be carefully cleaned and demag-
netized.

. (8) Portadble magnetic particle inspec-
tion. Portable type magnetic particle
mspection equipment such as Sonoflux
have been developed for use in the de-
tection.of surface or slightly subsurface
discontinuities in ferromagnetic airoraft
materials and parts. ‘This type equip=-
ment gives better results when the wet
suspension type of indicator, such as that
conforming to Specification MII~I-6868,
1s used with the powder supplied by the
equpment manufacturer, As in other
mspection methods, extreme care should
be taken by the user in following tho
manufacturer’s recommendations con-
cernming use of the procedure.

(4) X-ray or radiogrephic inspection.
(1) X-ray may be used on either mag-
netic or nonmagnetic materials for de-
tecting subsurface voids such as open
cracks, blow holes, etec. When a photo-
graphic film or plate is used to record
the X-ray (in a similar menner to ex-
posing a photographic film), the process
1s known as radiography. When the
X-rays are projected through the part
onto a fluorescent screen, the process is
known as fluoroscopy. The technique
used for radiography should be capable
of indicating the. presence of defects
having a dimension parallel to the X-ray
beam of 3 percent of the thickness of
the part being radiographed for magne-
sium alloys and 2 percent for all other
metals and alloys. Inspection using o
fluoroscopic screen is much less sensi-
tive. Consequently, the radiographic
method 1s usually used for inspection and
the fluoroscopic method is used fox
culling,

(il) Radiographic inspection is exton~
sively used m the aircraft industry for
the 1nspection of all types of casting in«
cluding sand castings, permanent-mold
castings, die castings, etc, X-rayis par«
ticularly useful for this application, since
it 1s capable of disclosing defects which
exist below the surface and also since
the open types of defects which occur dn
castings (shrinks, blow holes, dross in-
clusions, ete.) aré readily disclosed by
X-rays. In the inspection of forged or
wrought metals, on the other hand,
X-ray inspection is not used so exten-
swvely. This is due to the fact that the
process of forging or working causes
most defects which originally existed in
the metal to become tightwalled cracks
which are somewhat dificult to disclose
by X-rays.

(iii) If doubt exists as to the suitability
of the X-ray examination, a laboratory
familiar with the X-ray examination of
awrcraft parts should be consulted,

(5) Fluorescent penetrant. (1) Inthis
method of inspection (Zyglo) the article,
which may be of metal, plastic materlal,
ete., is first carefully cleaned to permit
the fluorescent material to penetrate
cracks and defects. It should be noted
that cleaning of aluminum may necessi=
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tate strnipping of any anodizing, since
the anodized film, if formed after the
defect, could prevent penetration of the
fluorescent material and an anodized
film tends o hold penetrants which may
obscure defect indications. After the
article 1s cleaned, it 1s either sprayed,
pamted, or immersed 1n g bath of fiuor-
escent penetrant. The penetrant 1s a
light oil which has the property of fluor-
escmg or emitting visible light when ex-
cited by 1nvisible radiation in the near
ultra-violet range (so~-called black light)
It 1s important that the penetrant be
given sufficient time to penetrate cracks
and defeets, and for fatigue cracks a
mimmum-of 30 minutes 1s stipulated by
MIL-1-6866. Heat may also be applied
to facilitate entry of the penetrant.
After the penetrant has had sufficient
time to enter any defects, the excess on
the surface of the article 1s washed off
by water spray. This washing should
be checked by mnspection with black light,
by wh:ch means any penetrant left on
the surface may be_ detected. After
washing, a aeveloper 1s used to bring out
the indication. This developer may he
1n a liqud form or may he a light powder
that absorbs the penetrant as it cozes
from cracks and defects in the part. The
development may also be aaded by appli=
cation of heat to the part. After the
indications have heen developed, the
part s inspected under black light. Any
crevices 1nto which the fluorescent ma~
terial has penetrated will sBow as lumi-
nous areas.

(i) Indications which appear are
usually checked by close inspection with
a magnifying glass, by etching with a
suitable acid or caustic solution, or it
may be necessary to cross-section that
part, a-procedure which, of course, de-
stroys its usefulness. Usually a skilled
operator can determine whether an in-
dication actually shows a° defect or
whether it 1s a false mdication. Also,
the mternal extent of the defect can
sometimes be estimated with fawr ac-
curacy. h

(iii) Tt should be noted that this proc-
ess of mspection, like all others, has its
limitations, If the fluorescent material
for any reason 1s not able to penetrate
mto a defect, such a defect cannot be
detected.

(6) Dye penelrants. Several dye
penetrant type inspection kits are now
available which will reveal the presence
of surface cracks or defects and subsur-
face flaws which extend to the surface of
the part being mspected. ‘These pene-
trant type inspection methods are con-
sidered acceptable, providing the part
bemg inspected 1s thoroughly cleaned,
all areas are readily accessible for view-
g, and the manufacturer's recommen-
dations as to method of application are
.closely followed,

(1) Cleaning. An mspection 1s initi-
ated by first cleaming the surface to be
mspected of dirt, loose scale, oil, and
grease. Pre-cleaning may- usually be
accomplished by .vapor degreasing, or
with volatile cleaners. The cleaner
should be volatile so that it will evapo-~
rate irom the defects before applying the
penetrant dye. Sand blasting is not de-
sirakble as a cleaming method since sur-
face mdications may be obscured. It 1s
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not necessary to remove anodic films
from parts to be inspected since the dye
readily penetrates such films. Special
procedures for removing excess dye
should be followed, however.

(ii) Application of penelrant. 'The
penetrant is applied by brush, spray, or
by dipping and allowed to stand for a
minimum of 2 minutes. Dwell time may
be extended up to 15 minutes depending
upon the temperature of the part and
fineness of the defect or when the sur-
face being inspected is ground. Parts
being inspected should be dry and heated
to at least 70° ¥., but not over 130° F.
Very small indications require increased

.penetration periods.

(iii) Removal of dye penelrant. Sur-
plus penetrant is usually removed by ap-
plication of a special cleaner or remover,
or by washing with plain water and the
part is then allowed to dry. Water rinse
may also be used in conjunction with the
remover, subject to the manufacturer's
recommendations.

(iv) -Application of developer. Alight
and even coat of developer is applied by
spraying, brushing or dipping. When
dipping, care should be exerciced to avold
excess accumulation. Penetrant which
has penetrated into cracks or other
openings in the surface of the material
will be drawn out by the developer re-
sulting in a bright red indication. Some
idea of the size of the defect may be ob-
tained after experience by watching the
size and rate of growth of the indication.

(e) Identification of jabric. Cotton
fabric is used extensively as covering for
wing, fuselage, and control surfaces of.
awcraft. Acceptable grades of fabrles
for use on civil alrcraft may be found
in table 3-1 of §18.30-3. In general,
the fabric can be readily identified by a
continuous marking to show the manu-
facturer’s name or trademark and speci-
fication number. This marking may be
found stamped along the selvage. The
specification number for grade *“A”
fabric is AMS-3806, and for the inter-
mediate grade AMS-3804. The corre-
sponding CAA Technical Standard Order
Numbers for these materials are TSO-
C-15 and TSO-C-14, respectively. In-
creasing interest in the use of linen and
certain synthetic fabrics in lieu of cotton
has been noted. Identity of such ma-
terials should always be verified by the
user. (See table 3-1.)

(f) Identification of plastics. Plastics
cover & broad field of organic synthetic
resins and may be divided into two main
classifications—thermoplastic and ther-
mosetting plastics.

(1) Thermoplastics. Thermoplastics
may be softened by heat and can be dis-
solved in various organic solvents. Two
kinds of fransparent thermoplastic ma-
terials are commonly employed in win-
dows, canopies, ete. These materials
are known as acrylic plastics and cellu-
lose acetate plastics. These two plastics
may be distinguished by the absence of
color, the greater transparency, and the
greater stiffness of the acrylic, as com-
pared to the slight yellow tint, lower
transparency, and greater flexibility of
cellulose acetate.

(2) Thermosetting plastics. Thermo-
setting plastics do not soften appreciably
under heat but may char and blister at
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temperatures of 204° to 260° C. (480° to
500° F.). Most of the molded products
of synthetle resin composition, such as
phenolic, urea-formaldehyde and mela-
mine-formaldehyde resins, belong to the
thermosetting group.

§18.30-9 Aircraft equipment (CAA
policies which apply to § 18.30)—(2)
General. Aircraft equipment 1s usually
considered as a part of the airplane and
many of the maintenance and repamx
procedures pertinent to the airplane are
equally applcable to the various major
items of equipment. However, the fol-
lowing general information should be
helpful in maintaininy the essential
%quipment items in an afrworthy condi-

on.

(b) ZLanding gear egquipment—(1)
Vheels. Wheels should be inspected af

periodic intervals for cracks, corrosion,

dents, distortion, and faulty bearmss.
In split-tyne wheels, bolt holes which
may have become elonzated due to some
play in the through-bolt should ke re-
condftioned by the use of Rosan inserts
or other suitable means. The bolts
should also e inspected for wear; if ex-
cessive wear is evident, the bolts should
bereplaced. In bolting the wheel halves
tozether, care should be taken to have
the nuts properly tightened. These
should be inspected periodically to be
sure that they are tight so that there
will be no movement between the fwo
halves of the wheel. This movement
causes elongation of the bolt holes. If
the wear is too great to be corrected as
Stated above, it may necessitate scrap-
ping of the wheel. Grease-refaining
felts in the wheel assembly should ke
kept In a soft, absorbent condition. If
they have become hardened they should
be cleaned in gasoline; if thus fails to
soften them, they should be replaced.

() Corrosion of wheels. Wheels
should be thoroushly cleaned if corroded
and then examined for soundness. If
bare, corroded spots appear, they should
be smoothed up and repainted with a
protective coating such as zinc chromate
primer and aluminum lacquer or some
other equally effective coating o prevent
further corrosion. Wheels with severe
corrosion which might affect their
strength should be replaced.

(i1) Dented or distorted wheels.
Yheels which wobble excessively due fo
deformation resulting from z severe side
load impact should be replaced. In
questionable cases, the local representa-
tive of the Civil Aeronautics Admmmstra-
tion should be consulted concerning the
airworthiness of the wheels. Danisof a
minor nature do not affect the service-
abllity of a wheal.

(i) Wheel bearings. Viheel bearmss
should be inspected periodically to detect
damage caused by maladjusiment or
forelen material. Damaged or- exces-
sively worn parts should bz replaced.
Bearinz cones should be packed with a
high melting point grease prior to thewr
installation. When assembling the wheal
to the airplane, the axle nut should be
tichtened just enough to eliminate any
drag or wheel side play on the axle.

(2) Brakes. The clearance befween
moving and stationary parts of a brake
should be maintained in accordance with
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the manufacturer’s recomnrendations.
The brake should be disassembled and
inspected periodically and the parts ex-
anmined for wear, cracks, warpage, cor-
rosion, elongated holes, etc. If any of
these or other faults are indicated the
affected parts should be repaired, recon-
ditioned, or replaced, depending on the
sertousness of the difficulty, in accord-
ance with the manufacturer’s recom-
mendations., Surface cracks on. the
friction surfaces of brake drums occur
frequently due to high surface temper-
ature. These mray bhe disregarded as
sericusly affecting the amrworthiness un-
til they become cracks of approximately
one mch in length. The brake drums or
surfaces then should be replaced.

(i) Hydraulic ,brakes. For- proper
maintenance, the entire hydraulic sys-
tem from tHe reservoiwr to the brakes
should be inspected. The fiud in the
reservolr should be-maimntained at the
recommended level with the proper brake
flmd. Flexible hydraulic hose which
has deteriorated due to long periods of
service should be replaced. When air 1s
present in the hydraulic’system, the sys-

tem should be bled in accordance with.

the manufacturer’s instructions. Hy-
draulic piston seal gaskets should be re~
placed when there 1s evidence of leakage,

(ii) Bfechanical brakes.. The working
parts of mechanically operated brakes
should be kept free of dirt and foreign
matter and should work freely at all
times. Excessive play i the linkage
system should be kept to a minimum,

(3) Tires—(i) Inspection. For max-
imum safety, it 1s essential that tires be
inspected frequently for cuts, worn spots,
bulges on the sidewalls, and foreign
bodies imbedded in the treads and any
repairs which are necessary should be
made.

(ii) Repawr It is recommended that
repairs be made by either the original
tire manufacturer or reliable local tire
repalr agencies in accordance with pro-
cedures outlined in milifary specification
MIL-C-7726 pertaining to repair and re-
capping of used pneumatic awrcraft tires.
The specification states that tires should
not be repawred if ardy of the following
conditions are found during mspection:

(a) Flex breaks or.evidence thereof.

' () Bead injuries which extend into
more than 3 plies of a tire having 16 or
more plies or into 25 percent of the plies
on all other tires.

(c) Evidence of separation between
plies or around bead wire.

(d) Injuries requiring mside remn-
forcement., This includes all casings
needing section repairs.

(e) Kinked or broken beads.

(iii) Clearance. For retractable land-
ing gears there should be ample clear-
ance between the tires and the landing
gear wells or adjacent structure, other-
wise jamming of the retracted landing
gear may result. Thus clearance and the
clearance between the tire and fork or
other landing gear members should be
checked carefully when tires are re-
treaded because the growth of the origi-
nal tire and the use of a heavier tread
stock may increase the tire diameter and
cross section.
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(iv) Treading—(a) In treading tires,
three basic -methods of applymng new
tread stock to a tire are in use which are
known as top capping, full capping, and
retreading. In top capping, the tread is
buffed across the top of the tire and new
tread material known as cappmg stock
15 applied. The cappmng stock has an
abrupt bevel and when cured onto the
remaming tread material of the.tire, the
line of contact between the old and new
rubber may show, enabling a top cap
Job to be readily detected in such cases.
In the full capping process, the buffing
15 usually carried down on the shoulders
to the.sidewall ring to receive the new
tread material known as camelback.
Fhis materialis sumilar to capping stock
except that it 1s wider and the abrupt
bevel 1s replaced by longer, tapering
sides. Since the camelback replaces the
old fread from one sidewall ring around
to the other, the tire has more of a new
tire appearance particularly if the side-
walls to the bead are unbroken or un-
marred. In retreading (sometimes
called remolding) old rubber 1s rasped
from bead to bead and replaced unit
new camelback and sidewall materal
which results in a new tire appearance.
These three methods are in accord
with Military Specification MII~C-7726
which 1s used by many-treading agen-
cies having a reputation for reliable,
high-grade work. A recent development
1s the flex-to-flex retread which can be
classified as bemng 1n between the full
cap and retread process. In this method,
a very wide camelback is used and new
sidewall material 1s then applied which
reconditions or covers the flex area.
This new sidewall material does not ex-
tend down to the bead as it does 1n the
full retread method.

(b) Because of the fact that poorly
treaded tjres may throw the tread
material off in service thereby causing
an accident or damaging the awcraft,
treading work should be given anly to
agencies having the equipment, knowl-
edge, and ability to tread awrcraft tires
satisfactorily.

(¢) The number of times a tire may be,
treaded can be determined. only by a
thorough inspection which would dis-
close any sidewall bruses, ply separation,
broken bead wire, or other defects that
mndicate the carcass 1s not sound enough
to justify an additional tread. 'When a
carcass has been recapped or retreaded
3 times its airworthiness may be ques-
tioned although there have been fires
which gave satisfactory performance
with more than 3 such treads. The car-
cass construction, use of rayon or nylon
cord, the carcass age and condition, the
type of operation involved, etec: should
be evaluated collectively before a deci-
sion 1s made as to-whether or not a tire
should be treated again.

(4) Tubes. Punctured tubes may be
repaired by the use of cemented or vul-
camzed patches. The procedure of mak=
ing such repairs 1s substantially identical
to that used 1n connection with automo-
bile. tires. The size of the patch should
be kept to a minimum and the use of an
excessive number.of patches, particularly
. in one area, should be avoided as the

weight of the material may confribute
to excessive wheel vibration due to tube
unbalance. The use of vulcanized
patches 1s recommended because thoy
are considerably more rellable. For
such work a reputable local tire repair
agency should be engaged. Reinstalled
tires should be inflated, deflated, and
again inflated to insure that the Inner
tube is.not pinched. A pinched tube
will chafe against the walls of the care
cass and a thin spot will result in the
rubber. In time, the tube wall will lenk
at this point. The pinching generally is
due to the sticking of the tube to the
carcass wall during the first inflation
and the failure of the carcass to_push
out to properly seat against the flange.
The tube 1s then confined to & smaller
space and wrinkling (pinching) of the
tube results. Complete deflation fol«
lowed by inflation allows the tube to
properly accommodate itself to the car-
cass which should now seat itself tightly
agamst the flanges.

(5) Floats. In order to mntainiain
floats in an airworthy condition, fre-
quent inspection should be made on ac«
count of the rapidity with which cor
rosion takes place on aluminum alloy
metal parts, particularly when the air«
craft is operated in salt water. Metal
floats and all metal parts on wooden
floats should be carefully examined for
corrosion and correctlve action taken
in accordance with the procedures do-
sceribed 1in § 18.30-7. Damage to metal
floats should be repaired in the general
manner as outlined in § 18.30-4 (e) per-
taining to-aluminum and aluminum alloy
structures. In the case of wooden floats,
repawrs should be made in accordance
with the general procedure ouflined in
§ 18.30-2.

(6) Skis and ski wstallations. It is
advisable to examine ski installations
frequently to keep them maintained in
arrworthy condition, If shock cord ig
used to keep the ski runner in propex
trim, an examination should be made
to see that the cord has enough elasticity
to keep the runner in its required afti-
tude and the condition of the cord
should be checked to see that it is not
becoming loose or badly frayed. If old,
weak shock cords are found, they should
be replaced. When other means of re-
straint are provided, they should bo ex«
amined for excessive wear and binding
and replacements should be made when
such conditions are found. The points
of cable attachmeént, both on the ski, and
the amrplane structure, should be exams«
ined for bent lugs due to excessive londs
having been imposed while taxiing over
rugged terrain or by trylng to break
frozen skis loose. If skis which permit
attachment to the wheels and tires are
used, proper tire pressure should be
mamtained; under-inflated tires may
push off the wheels if appreciable side
loads are developed in landing or taxiing,

(i) Repawr of ski runners. Fractured
wooden ski runners usually require 1o
placement. If a split at the rear end of

‘the runner does not exceed 10 percent

of the ski length, it may be repaired by
attaching one or more wooden oOross
pleces across the top of the runner using
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glue and bolts. Bent or torn metal run-
ners may be straightened if minor bend-
ing has taken place and minor tears may
be repawred in accordance with- pro-
cedures recommended i § 18.30—4 rela-
tive ta repairs of metal structures.

(i) Sk: pedestals—(a) Tubular ped-
estals. Damaged pedestals made of steel
tubing may be repaired by using stand-
ard tube splices as shown 1n figures 4-2
and 4-12.

(B) Cast wpedestals. Cast pedestals
should not be repawred but should be
replaced unless the method of repaiwr 1s
specifically approved by a representative
of the Civil Aeronautics Admmstration.

(¢) Sheet metal pedestals. Damaged
pedestals made of aluminum alloy sheet
should be repaired in the general‘manner
as outlined m § 18.30—4 (e)

(c) Flares. Parachufe flares are
made of materials which are subject to
decomposition upon aging. Humudity
affects the small igniting charge and also
the matenals of the candle (illumnant)
Hence, the percentage of msfires i old
fiares 1s likely to be quite lmgh. To
assure unfailing performance of flares,
periodic mspection of the flare installa-
tion should be made. The inspection
should include the entire system starting
at the release mechanism in the cockpit
and ending at the flare. Such inspec-
.tion should be attempted only by quali-

— fied personnel since madvertent dis-
charge of such pyrotechnics may cause
serous damage. Past -experience has
ndicated that all electrically or pistol-
operated flares should be returned to the
manufacturer for reconditiomng within
a2 maximum period of 3 years and that
for mechameally operated flares, this
should be done within a maximum pe-
riod of 4 years..

(d) Life preservers and life-rafts—(1)
General. Infiatable life preservers and
life rafts are subject to general.deteriora-
tion due to aging, Experience has in-
dicated that such equpment may be in
need of replacement at the end of §
years due to porosity of the rubber-
coated material. Wear of such equp-
ment 1s accelerated when stowed on
board awreraft because of vibration which,
causes chafing of the rubberized fabric.
This ultimately results in localized
leakage. ILeakage is also likely to occur
where the fabric 1s folded because sharp
corners are formed. When these corners
are 1n contact with the carrymng cases,
or with adjacent parts of the-rubberized
fabric, they tend to wear through due to
vibration.

(2) Inspection procedure for life pre-
servers. (i) At 3-monfth intervals, all
life preservers should be mnspected for
awrworthiness., The rubberized material
should be examined for cuts, tears, and
abrasions and the mouth valves and tub-
mg shouild -be checked for leakage, cor-
roswon, and deterioration. The carbon
dioxide cylinder should be removed and
the discharge mechanism checked by op-
erating the lever to ascertamn that the
b operates freely., The gaskets and
valve cores of the cylinder container and
the pull cord should be checked for de-
terioration. If no defects are found, the
Dbreserver should be inflated by air to a
2-pound pressure and left for 12 hours.
If the preserver still has adequate ri-
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gidity at the end of that time, it should
be deflated and fitted with CO: cylinders
having weights not less than that indi-
cated on them by the manufacturer. All
cylinders made in accordance with joint
Army-Navy Specification No. JAN-C-601
are so stamped and have a minimum
permissible weight stamped on them.
The use of such CO: cylinders is reconr-
mended. These cylinders have the five-
thirty-second-inch end disc sealed by an
electric welding process which is intend-
ed to provide a superior seal compared
to the older type which makes use of
g similar disc surrounded by a thin rub-
ber seal.. Inasmuch as the rubber is sub-
Ject to deterioration, its abllity to main-
tamn pressure will likely be affected.
Leaky eléctrically welded seals are very
likely to be discovered upon final inspec-
tion aft the manufacturer's plant. If
such a cylinder is up to welght at the
end of 3 months, in all probability it will
remain so until used whereas the old
type with the rubber seal is apt to loze
its pressure with age. Having fitted the
preserver with an adequately charged
cylinder, the preserver should be
stamped with the date of inspcetion as
a matter of record and packed into its
contamer.

(ii) It is recommmended that the above
procedure be repeated every 12-month
period, using the CO: cartridge for in-
flation. *The carbon dioxide permeates
the rubberized fabric at a faster rate
than air and will indicate if the porosity
of the material iIs excersive,

(3) Repair of life preservers. ILeaks,
-as disclosed by immersion in soapy water,
should be repaired by the use of patches
in accordance with the recommendations
of the manufacturer. Corroded metal
parts should be cleaned and missing or
weakened ties replaced by machine
stitching in place as orlginally done by
the manufacturer. Weakened lanyards
should also be replaced. XLife preservers
which do not retain sufiiclent rizidity
after the 12-hour perlod because of gen-
eral deterioration and porosity of the
fabric are beyond economical repair and
should be replaced.

(4) Inspection pracedure for life rafts.
(i) Life rafts should be inspected at 3-
month intervals for cuts, tears, or other

damage to the rubberized material. If

the raft is found to be in good condition,
the CO:; bottle(s) should be removed and
the raft inflated with air to a pressure of
2 pounds. The air should be introduced
at the fitting normally connected to the
CO: bottle(s) After at-least 1 hour to
allow for the air within the raft to adjust
itself to the ambient temperature, the
pressure should be checked and adjusted,
if necessary, to 2 pounds after which the
raft should be left to stand for 24 hours.
If, after 24 hours, the pressure is less
than 1 pound, the raft should be ex-
amined for leakage by using soapy water.
In order to eliminate pressure variations
due to temperature differences at the
time the initial and final readings are
taken, the raft should be tested in a room
where the temperature is {fairly constant.
If the pressure drop is satisfactory, the
raft should he considered as being in an
airworthy condition. and returned to
service after being fitted with correctly
charged CO, hottles as determined by
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welghing them. If Is sug~ested that the
rafts be marked to indicate the date of
inspection and that soapstone bea used
when folding them preparatory to mn-
sertion into the carrying case. Care
should be taken to see that a1l of the
raft’s required equipment is on board
and properly stowed. If the raftlanyard
used to prevent the raft from floating
away from the airplane is in need of re-
placement, a lanyard not less than 20
{eet long and having a breaking strength
of about 75 pounds should be used.

(1) At 18-month intervals the akove
procedure should be repeated, usinz the
CO: hottle(s) for inflation. If a single
bottle is used for inflating both com-
partments, it shculd be notzd whether
the Inflation is proceeding equally to
both compartments. Occasionally the
formation of “carbon dicxide snow” may
gceur in 1 passage of the distributing
manifold and divert a larzer volume of
gas ta 1 compartment which may burst
if the mattress valve is not open to re-
lieve the prezsure. If the pressure 1is
satisfactory, the raft should be rzfurned
to service in accordance with the pro-
cedure outlinéd above.

(5) Repair of life rafts. Vhen leaks
due to tears, abrasions, or punectures are
found, repairs should be made in accord-
ance with the recommendations of the
manufacturer. Partially torn away sup-
porting patches on the tubz should be
recemented so as to restore the raft to
its airworthy condition. Mildewed or
weak lanyards should be replaced, par-
ticularly those by which the CO: bottle
is operated. This applies also to the line
used to attach the raft to the airplane.
All metal parts should be checked for
corrosion; cleaned, or repaired if found
to be defective. If leaky mattress valves
have been found, they should be re-
blaced.

(6) Raling. Ratines of milifary rafts
when us2d in eivil aircraft are shown i
the following table. Ratings of the 10-
15- and 20-man circular rafts builf for
civil use are stamped on the raffs by
the mzmufacmrer

Capacity
Type Pounds Men Specifieation
buey- M
ancy 8
tary Civil

A-3erlose...] 1LE0 4 6} AF Gh(}i.fl.
E-2 %l eanee} L0 [ 10 | AP 24461
Mark I _.....] L 0C0 2 3| Buder ‘I-._»P
MerkIV..... 1,600 4 G | BeAcr 2E-3T5.
Mk VILL...| 2,20 7 10 { Buder M-3R,

Note: Rafts more than § years old are likely
{0 be unairworthy due to deterioration.

(e) Paerachutes. Withreasonable care,
parachutes should last at least 5 years.
They should not be carelessly tossed
about, left in the airplanes so that they

‘may become wet, or left in open places

where they may be tampered with. They
should not be placed where they may fall
on olly floors or be subject to acid fumes
from adjacent batiery chargers. When
repacking is done as required 1n Part 43
of the Civil Air Regulations, a careful
inspection of the parachute should be
made by a qualified parachute fechm-

<
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cian (rigger) If repawrs or replace=
ment of parts are necessary to mamtamn
the airworthiness of the parachufe as-
sembly, such work should be done by the
onigial parachute manufacturer or by
qualified parachute technicians certifi-
cated m accordance with Part 25 of the
Civil Air Regulations, Parachute Techni-
cian’s Certificates or by agencies qualified
1n accordance with Part 54 of the Civil
Air Regulations, Parachute Loft Certifi-
cates and Ratings.

(f) Safety bells. (1) The Civil Air
Regulations require that when safety
belts are to be mnstalled in awrcraft after
July 1, 1951, such belts must conform to
standards established by the Civil Aero-
nautics Admmstration. These stand-
ards are contained in Technical Stand-
ard Order TSO-C22, Safety belts eligi-
ble for mstallation mm aircraft may be
identified by the markmng TSO-C22 on
the belt or by a military designation num-
ber since military belts comply with the
strength requirements of the TSO. Air-
worthy type certificated safety, belts cur-
rently i aiwrcraft may be removed for
cleaning and remstalled. However,
when a type certificated safety belt 1s
found unairworthy it must be replaced
with a TSO-C22 or a new military belt.

(2) The webbing of safety belts, even
when mildew proofed, 1s subject to de-
terioration due to constant use, cleaning
and the effects of aging. The clamping
action of the serrations of the commonly
used buckle also causes a reduction mn
strength of the webbing and fraying oc-
curs after long-periods of usage. Fray-
ing of belts is an indication of wear and
such belts are likely to be unairworthy
because they can no longer hold the
minimum required tensile load. Differ-
ences of opmon as to the awrworthmess
of a belt can be settled by testing a ques-
tionable belt to demonstrate that it will
support the reqinred load but such test-
ing usually costs more than a new belt
and n addition affects the belt so that it
1s not as strong after the test as it was
before. Awrworthy l-person type certifi-
cated belts should be able to withstand
a tensile load of 525 pounds and TSO
belts should withstand the rated tensile
load ndicated on the belt label, Most
1-person TSO belts are rated for 1,500
pounds. For 2-person bhelts the loads
should be doubled.

(3) Since type certificated belts will
not afford the crash protection provided
by a TSO or military belt, such type cer-
tificated belts should not be repaired nor
should their buckles or end fittings be
reused on safety belts. If replacement of
webbing or hardware of TSO or military
belts is attempted, parts of identical de-
sign and material should be used. The
stitch pattern should at Teast be 1dentical
to the original and the number of
stitches per inch should be equal to the
number used 1n the original belt, There
is no objection to having a greater total
length of stitching provided one line of
stitches 1s not placed over another line.
Lines of stitching should be at least
three-sixteenths inch apart. A record
should be kept, preferably in the log
book, stating the extent to which the
belt was repaired and the date. The
original identification marking on the
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belt, conforming either to that required
by TSO-C22, to a dewviation from this
marking, or to the military-designation
should be retained. Operators of a fleet
of airplanes should follow the above sug~
“gestions, but keeping of records of reno-
vations 1n a log book 1s 1impractical since
the belts are never associated with any
one particular awrplane for any length
of time. Therefore, 1n addition to re-
taiming the original identification label
and attaching it to the renovated belt,
some additional simple marking should
‘be used to indicate that.the belt had been
renovated. The date of renovation
should also be shown. The use of the
letter “R” followed by the date would
be acceptable. This marking ‘could be
1n the form of an indelibile ink'stamping
or cloth lahel stitched to the webbing.

(g) Fire extinguishers. Inspection
and maimntenance of fire extingwshers
should be in accordance with the manu-
facturer’s instructions attached to the
extingwisher unit. In connection with
carbon tetrachloride extinguishers, own-
ers who desire to refill thewr own units
are cautioned not to refill them with
commercial carbon tetrachloride inas-
much as.it mvariably contains a small
percentage of water which ultimately
causes- corrosion of the moving parts of
the extingwisher mechanism. Carbon
tetrachloride for refilling fire extingwish-
ers 1s sold in containers i1dentifymg the
contents as bewmg intended for such
usage.

§ 18.30-10 Windshields and enclo-
sures (CAA opolicies which apply o
§ 18.30) 'These repairs are applicable to
plastic windshields, enclosures,'and win-
dows 11 non-pressurized airplanes. For
pressurized awplanes the plastic ele-
ments should be replaced or repawred
only m accordance with the manufac-
turer’s recommendations.

(a) Types of plastics. Two types of
plastics are commonly used i1n transpar-
ent enclosures of aiwrcraft. These ma-
terials are known as acrylic plastics and
cellulose acetate plastics.

(1) Replacement panels. Replace-
ment panels should always be of material
equivalent to that originally used by the
manufacturer of the awrcraft. 'There are
many types of transparent plastics on
the market. Thewr properties vary
greatly, particularly i regard to expan-
sion characteristics, brittleness under
low temperatures, resistance to discolor-
ation when exposed to sunlight, surface
checking, etc. These properties have
Jbeen considered by awrcraft manufac-
turers 1n selecting materials to be used
in their designs and the use of substitutes
having different characteristics may re-
sult 1 subsequent difficulties.

(b) Installation procedures for acrylic
plastics. In 1nstalling a replacement
panel, the same mounting method used
by the manufacturer of the airplane
should be followed. While the actual
stallation will vary from one type of
awreraft to another, the following major
prineiples ‘should be- considered 1 in-
stalling any replacement panels.

(1) Never force an acrylic plastic
panel out of shape to make it fit a frame.
If a replacement panel does not fit easily
into the mounting, & new replacement

should be obtained or the whole panel
heated and reformed. When possible,
a new panel should be cut and fitted at
ordinary room temperature.

(2) In clamping or boltinr acryllc
plastic panels into their mountings, do
not place the plastic under excessive
compressive stress. It is easy to de«
velop more than 1,000 poungs rer squatre
inch on the plastic by drawing up a nut
and bolt good and tight. Each nut
should be tightened to a firm fit then
backed off one full turn.

(3) (1) In.bolt installations, spacers,
collars, shoulders, or stop-nuts should
be used to prevent tightening the bolt
excessively. Whenever such devices are
used by the airplane manufacturer they
should be retained in the replacement
winstallation. It is important that the
original number of bolts, complete with
washers, spacers, ete., be used.

(i) When rivets are used, adequate
spacers or other satisfactory means to
prevent excessive tightening of the frame
to the plastic.should be provided,

(4) Acrylic plastic panels should be
mounted between rubber, cork, or othey
gaskets to make the installation water-
proof, to reduce vibration, and to help
to distribute compressive stresses on the
plastic.

(5) Acrylic plastfes expand and con-
tract approximately three times as much
as the metal channels in which they are
mounted. Therefore, suitable allowance
for dimensional changes with tempera-
ture should be made. Clearances of
one-eighth-inch minimum should be al-
lowed around the edges of small panels
and larger clearances around the edges
of large panels.

(6) In installations involving bolts or
rivets, the holes through the plastic
should be oversize by one-elghth-inch
diameter and centered so that the plastio
will not bind or .crack at the edge of the
holes. The use of slotted holes is also
recommended. N

(7) Panels should be mounted to a suf-
ficient-depth in the channel to prevent
falling out when it contracts at extremely
low temperatures or when the panel s
flexed. When the manufacturer’s orig-
mnal design permits, panels up to 12
inches long should be mounted to a min-
imum depth of 13 inches.

{c) Installation procedure f6r celli-
lose acetate plastics. In general the
methods-used for installation of cellulose
acetate plastics are similar to those used
for acrylic plastics. The coefliclent of
expansion of cellulose acetate exceeds
that of acrylic resins. Also, the cellu-
lose acetate plastics are afiected by mols-
ture and will change dimensionally as
they absorb water. Therefore, allow-
ance should be made in mounting this
type plastic if wide variationg in temper-
ature and humidity are to be encoun-
tered. As a general rule an allowance
of about one-eighth-inch per foot of
panel length should be made for expan-
sion and three-sixteenths-inch per foot
for contraction.

(d) Repawr of plastics. Hxtensively
damaged transparent plastic should be
replaced rather than repaired whenevor
possible since even a carefully patched
part is not the equal of a new seotion,
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either optically or structurally. At the.
first sign of crack development, a hole of
one-eighth to three-sixteenths of an inch
1n diameter should be drilled at the-ex-
treme ends of the cracks.as shown in
figure 10-1. This serves to Jocalize the
cracks and to prevent further splitting
by distributing the sfram over a Jarge
area. If the cracks are small, stopping
them with drilled holes will usually suf-
fice until replacement or more perma-
nent repair can be made. The following
repairs are permissible; however, they
should not be Iocated in: the line of the
pilot’s vision in normal fiight and
landing.

(1) Surfacepatch. If a surface patch
1s'to.be wnstalled, trnim away the damaged
area and round: all corners., A piece of
plastic of sufiicient size to cover the dam-
aged area and extend at Ieast three-
fourths of an inch on each side of the
crack or hole should he cuf and the edges
beveled as shown 1n figure 10-2. If the
section to be repaired 1s curved, the
patch should be fitted to the same con-
tour- by heating it in an oil bath at a

\temperature-of 248° to 302° F. or it may
be heated on a hot plate until soft. Boil-
g water should not be used for heating.
The patch should be coated evenly with
plastic- solvent adhesive and placed im-
mediately over the hole. A uniform pres-
sure of from 5 to 10 pounds per square
inch should be mamtamed . on the patch
for 2 mmmum of 3 hours. The patch
should be allowed to dry 24 to 36 hours
before sanding or polishing is attempted.

(2) Plug patch. In using -anserted

patches to repair holes in plastic struc--

tures, the holes should be trinmed to &
perfect circle or oval and the edges
beveled slightly. ‘The patch should be
slightly thicker than the material bemng
repaired and should have similarly bev-
eled edges. Patches should be mstalled
1m accordance with figure 10-3. The plug
1s heated until soft and pressed into the
hole without cement, and allowed to cool,
making a perfect fit. The plug should
be removed, the edges coated with ad-
hesive and then remserted in the hole.
A firm light pressure should be mamn-
tamned until the cement has set. Sand
or file the edges level with the surface,
buff and polish.

(e) Cleasung and polishang transparent
plastic. (1) Plastics have many advan~
tages over glass for awrcraff use, but
they lack the surface hardness of glass
and care must be exercised while servic-
mg the awrcraft to avoid scratching or
otherwise damaging the surface.

(2). Plastic should be cleaned by wash-
mg with plenty of water and mild soap,
using a eclean, scff, grit-free cloth,
sponge, or bare hands. Do not.use gaso-
line, alcohol, benzene, actone, .carbon
tetrachloride, fire extinguisher or de-~
1cmng fuds, Jacquer thinners, or window
cleaning sprays because they will soften
the plastic. and cause crazmng. The
plastic should not be rubbed with a dry
cloth since this. 15 likely to cause
scratches and also build up an electro-
static charge which attracts dust parti-
cles to the surface. If after remowving
dirt and grease, no great amount of
seratching 1s wisible, the plastic should
be fimshed with a good grade of com-
mercial- wax. The wax should be ap-
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plied in a thin even coat and brousht to
a high polish by rubbing lightly with a
soft cloth.

(3) If, after removing dirt and grease,
the surface is found marred by scratches,
hand polish or buff out the scratches.
Hand-polishing or buffing should not be
attempted until the surface is clean.
A soft, open-type cotton or flannel buf-
fing wheel is suggested. Minor scratches
may be removed by vigorously rubbing
the affected area by hand or with a soft,
clean cloth dampened with a mixture of
turpentine and chalk or an cutomobile
cleanser applied with a damp cloth. Re-
move the cleanser and polish with a soft,
dry cloth. Acrylic and cellulose acetate
plastics are thermoplastic and friction
created by bufiing or polishing too long
in one spot can generate sufiicient heat
to soften the surface. ‘This will produce
visual distortion and should be guarded
against,

§ 18.30-11 Hydraulic systems (CAA
polictes which apply to §18.30). Alr-
plane hydraulic systems should be main-
tained, serviced, and adjusted in accord-
ance with manufacturer's-maintenance
manuals and pertinent component
maintenance manuals. Certain general
principles of maintenance and repair
which apply are outlined below.

(2) Hydraulic lines and fittings. All
lines and fittings should be carefully in-
spected at regular intervals to insure
awrworthiness. Metal lines should be
checked for leaks, loose anchorafcs,
scratches, kinks, or other damage. Flex-
ible hose lines should be checked for
leaks, cuts, abrasions, soft spots, or other
deterioration or damage. Fittings and
connections should be inspected for
leakaze, looseness, cracks, burrs, or
other damage. Defective elements
should be replaced but moy sometimes he
repaired.

(1) Replacement of metal Unes.
When inspection shows & line to ke
damaged or defective, the entire line
should be replaced. However, if the
damaged section is localized, & repair
section may be inserted. In replacing
lines, always use tubing of the same size
and material as the original line, Use
the old tubing as a teraplate in bending
the nevw line, unless it Is too greatly
damaged, 1n which case a template can
be made from soft iron wire. Soft
alummnum tubing (280, 3S0, or 52S0)
under one-fourth inch outside diameter
may be bent by hand. For all other
tubing, an acceptable tube bending,
hand or power, tool should be used.
Bending should be done carefully to avolid
excessive flattening, kinking, or wrin-
kling. Minimum bend radii should con-
form to the values shown in table 11-1.
A small amount of flattening in bends is.
acceptable but should not exceed an
amount such that the small diameter
of the flattened portion is less than 75
percent of the original outside dinmeter.
‘When installing the replacement tubing
it should line up.correctly with the mat-
ing part and should not be forced into
line by means of the coupling nuts.

(2) Tube connections. Most tubing
connections are made using flared tube
ends, and standard connection fittings:
AN-818 nut and AN-819 sleeve. Inform-
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ing flares, the tubz ends must ke cub
square, filed smooth, have all burrs and
sharp edges removed and be thoroughly
cleaned. The tubing is then flared using
the correct forming tools for the sizes
of tubing and type of fitting. A double
flare is used on soft aluminum fubing
three-elghths inch outside dinmeter and
under, and a single flare on all other
tubing. In making the connzctions hy-
draulic filuid only should b2 used as a
lubricant. The connection should then
be tightened as overtightening will dam-
age the tube or fitling, and may cause
faflure, and undertizhteninz may cause
lealkage.

(3) Repair of metal {ube lines. (1)
Minor dents and scratches in tubing may
be repaired. Scratches or nicks no deep-
er than 10 percent of the wall thickness
in aluminum alloy tubing only, not in
the heel of a bend, may be repawed by
burnishing with hand tools. Severe die
marlss, seams or splits in the tube should
not be repaired; such lines should be re-

~placed. Any crack or deformify m o
fiare is also unacceptable and should be
rejected.

(i1) A dent less than 20 percent of the
tube diameter is not objectionable unless
it is in the heel of @ 'bend. Denfs may
be removed by drawing a bullet of propar
size through the tube by means of a
length of cable.

(iif) A severely damaged line may be
repaired, if it is not desired fa replace the
entire Hne, by cutting out the damaged
section and inserting a repamr section
consisting of a short section of flared
tubing, flaring both ends of the undam-
aged tube remaining, and connecting
with standard unions, sleeves, and tube
nuts. If the damaged portion is short
enough, the insert tubinz may be omitted
and the repair made with one union and
two sets of connection fittinzs.

(4) Replacement of flexible Ilines.
When replacement of flexible hose lines
Is necessary, use the same type, size
and length hose as the replaced line.
If the hose is of the swaged-end fype,
the entlre assembly should be obtained
in the correct size for replacement. If
it is of the collef, or sleeve, quck-at-
tachable-end type, the assembly should
be made up in accordance with the man-
ufacturer’s directions, ussnz the pre-
seribed tools, so that the replacement
assembly isof the same size and lenzth as
thereplaced line. Thehoseshould bewn-
stalled without twisting by keepmng the
white line on hose straizht. Use only
hydraulic fiuid for lubricating threads.

(if) A hoce should never bz strefched
tight between two fittings as thus will
result in overstressing and failure at the
ends under pressure. ‘The length of hosz
should be sufficient to provide about 5 to
8 percent slack.

(b) Hydraulic components. By~
draulic components such as pumps, actu-
ating cylinders, selector valves, relief
valves, ete., should be disassembled only
{or maintenance and overhaul 1 prop-
erly equipped shops by qualified person-
nekL Manufacturer’s recommended
practices and replacement parts should-
be used in overhauling such componants.
If proper servicing facilities are neot
available, hydraulic equipment In need
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of repair or overhaul should be replaced
by new or overhauled parts and the re-
moved component sent to, a qualified
agency for overhaul. In making adjust-
ments to such parts as relief valves, pres=
sure regulating valves, ete., the airplane
and component manufacturer’s in-
structions should be carefully followed.
Hydraulic filter elements should be 1n-
spected at frequent intervals and re-
placed as necessary.

§ 18.30-12 Electrical systems (CAA
polidies which apply to § 18.30)—(a)
General, All electric equpment, elec~
tric  assemblies, and wiring installations
should be frequently ispected for dam-
age, general condition, and proper func-
tioning to assure the continued satisfac-
tory operation of the electric system.
The adjustment, repair, overhaul, and
testing of all electric equipment and sys-
tems should be accomplished 1n accord-
ance with the recommendations and
procedures set forth 1n Mamntenance In-
structions, or manuals published by the
the Awrcrafit and Equpment Manufac-
turers.

(b) Inspection and operating -check-
wmg. Frequent visual inspections, oper-
ating checks of all electric circuits and
equipment, and replacement or repair
when deficiencies are found are effective
in mimmzing electrical troubles and
hazards in airplanes. A suggested list
of items to Igok for during these inspec-
tions and the checks to be performed
are itemized below*

Damaged or overheated equipment, con-
nections and wiring or worn wiring
insulation.

Excessive resistance at high current carry-
ing connections, as determined by millivolt
drop test.

Alinement of electrically driven equip-
ment,

Poor electric bonding:

Cleanliness of equipment and connections.

Proper support of wiring and gonduit, and
satisfactory attachment to the structure.

Tightness of connections, terminals and
ferrules.

Continuity of fuses, operation of circuit
breakers.

Condition of electric lamps.

Clearance or insulation of exposed
terminals,

Adequacy of safety wire, cotter pins, etc.

Operational check of electrically operated
equipment such as motors, Inverters, gen-
erators, batteries, lights, etc.

Voltage check of electric system operation
with portable precision voltmeter.

(1) Cleaning and preservation. Fre-
quent cleaning of electric equipment to
remove dust, dirf, and grime 1s recom-
mended. Fine emery cloth may be used
to clean terminals and mating surfaces
if they appear corroded or dirty. Crocus
cloth or very fine sandpaper should be
used to polish commutators or slip rings,
Emery cloth should not be used on com-~
mutators since particles from the cloth
may cause shorting and burning,

(i) Batleries and battery contauners.
The drain and venting provisions for the
battery or battery contaimers should be
checked frequently. and. if found cor-
roded the compartment and surrounding
structure should be washed with a solu-
tion of soda and water to neutralize the
battery acid,

RULES AND REGULATIONS

"(2) Miscellaneous check items. Fre=
rquent checks should be made for miscel=
laneous wregularities such as loose ter-
minal connections, poorly soldered or
loose swaged termunals, missing safety
wire, loose .quick-disconnects, broken
wire bundle Jacing, broken or 1nadequate
wire ‘clamps, and insufficient clearance
beftween exposed current-carrying parts
and ground. Replacement or repawr
should be accomplished as a part of
routine maintenance.

(¢) Magor adjustmertls. Major ad-
justments of items of equipment such as
regulators, generators, contactors, con-
trol devices, mverters, and relays should
be accomplished outside the airplane on
the test stand or test bench where all
necessary instruments and test equip-
ment are- at hand. The adjustment
procedures outlined by the equipment
manufacturer should be -followed.

(d) Equipment replacement. Dam-
aged, wornout, and defective electric
equipment should be replaced with iden-
tieal items or with equipment equivalent
to the original i operating. characteris-
ties; mechanical strength, and the ability
to withstand the environmental condi-
tions encountered in the operation of
the awplane.

(e) Auwrcraft electric cable wnstalla-
tion—(1) Types of electric cable. Air-
craft service 1mposes severe €nviron-
mental conditions on electric cable, To
assure satisfactory service, the cable
should be of awcraft quality at least
equivalent to that specified 1n Military
Specification MIL-W-5086 (Copper) and
MIL-W-7072 (Aluminum)

(2) Size of electric cable—(i) Critera
for selection. The criteria upon which
the selection of electric cable size should
be based, when considering an alteration,
are current carrymng capacity and voltage
drop.

(a) The selected -cable should not
carry current continuously or mtermit-
tently 1n excess of the ampere values 1n-
dicated by curves 1, 2, and 3 on figure
12-1. -

(b) The voltage drop in the main
power cables from the generation
sources, or the battery to the bus should
not exceed 2 percent (2.0%) of the regu~
lated volfage, when the generator is
carrying rated current or the battery 1s
being discharged at the 5-munute rate.

(¢) 'The voltage drop in the load cir-
cuits, between the bus and the utilization
equupment, should not exceed the values
shown 1 the following tabulation:

Alowable voltage drop
Nominal system voltage ) N

Continuous | Intermittent

operation operation
14 0.5 1
28 1 2
115, 3 8
200. 7 14

(ii) Eleciric cable chart. This chart,
figure 12-1, applies to cable carrying di-
rect current and 1s based on copper con-
ductor cable manufactured in accord-
ance with Specification MIL-W-5086,
whose current ratings are given in Spe-
cification MIL-W-5088. Curves 1, 2 and

3 thereon intersegt the vertical cable size
lines at the maximum ampere rating for
the specified conditions indicated on the
chart.

(@) Ezamples of how to use the elce-
tric cable chart—Figure J12-1—(1)'
Knowing the cable length and ampere
load. Determine the required cable sizp
so as not to exceed one volt drop as fol-
lows: Select the cable length from the
scale at the left and follow it horizontally
across the chart to the right until it in.
tersects the required diagonal ampere
line. ‘Then read the cable size on the
nearest or preferably the neavest vertioal
cable size line to the right.

Ezample. Measured cablo length 50 foob,
continuous current 26 amperes—doformine
cable size. From tho left scale follow horle
zontal line 60 chart to the right until it
intersects the diagonal 25-ampete 1ine. The
25-ampere line 1y slightly more than mid«
way batween the 20- and 30-ampere lines
since the scale is logarfthmic, ‘Tho vertioal
cable size to the right of thls intersecotion
is numbered 8, and therefore a No. 8 cable
slze will be needed. Note :nlso that tho
point of intersection is above curve 1, indl-
cating that No. 8 cable wire will carry 86
amperes in conduit or bundles without
overheating. q

(2) Knowmng the cable size and ame-
pere load. Deftermine the maximum
cable length so as not to exceed ono volt
drop as follows: Select the cable size
from the scale at the bottom of the chart
and follow the vertical cable size lino
until it intersects the required diagonal
ampere line. Then read the maximum
distance in feet that the cable can bo
run, by horizontally projecting the point
of intersection to the scale at the left.

Example. Cable slze No. 2, continutous
current 160 amperes, determine maximum
cable length in feet. From tho bottom scale
follow the No, 2 vertical cable size line until
it intersects the -dlagonal 150-ampere line,
Projecting this point horizontally to the
scale at the left it 1s determined that 38 foot
is the maximum distance that the No, 2
cable carrying 150 amperes can be run with-
out exceeding one-volt drop. It should be
noted, however, that the point of intersocs
tion falls below Curve 1 and if tho cablo is
to be installed in & close fitting conduit or
even a large bundle it would be preferable
to use a No. 1 or No. 1/0 cable, depending on
the known factors of theo Iinstallation,
Naturally the maximum distance that these
larger cables can be run without exceeding
one-volt drop will also be groater than that
previously determined for the No. 2 cable,

(3) For other than one-volt drop.

Ezamples. Determine cable size for varlous
voltage drops, measured cablo length 100
feet, continuous current 20 amperes; also
determine maximum cable lengths in feeb
for various voltage drops, using cable siZo
No. 10, continuous current 20 ampores.

(iil) Resistance. The resistance of
the current return path through the air-
craft structure is always considered neg=
ligible. However, this is based on the as=
sumption that adequate bonding of the
structure or a special electric current
return-path has been provided which is
capable of carrying the required electric
current with a negligible voltage drop.
The measured resistance from tho
ground point of a generator or the bat-
tery to the ground terminal of any elec~
tric device should not exceed 0.006 ohm.,
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Vg}g@ En(*fgeg’m Amperes Cable size from chart Cheek
1| 10 20 No. 6 VD= (0.000135)  (160) (20)=0572
05| ot0|  20|No.s VD=(0.000274) 2 (109) (20)=0.543
4 | 1—2":25 20 | No. 12 VD =(0.001£5) 3 (160) (X0)=3.73
7 | Moy 20 | No. 141 VD= (0.002%) ? (160) () =53
O

1Tt should be noted thatthe No. 14 cable shonld not be used §f o considerablo porticn of s 163-fo3t Jongth s to ta
oonﬁnedm conduit, large bundlw, or locations of high ambient temperature, ds the intersection of the cable sizaand

es falls w enrve 1
3Bwsmnee valnes from table 12-1.

Volta; . Mgumum length (feet) from chartat
3mpge Wiresize | Amperes Soltage drop indicated Chock
1 NO. 10cccmemen- 20 | 45. VD= (0.6011) 1 (0) (45)=0.030
0.5 (45) (0.5)=22.5 VD=(0.0011) 1 (2D) (43 =04
4 (45) (4)=180. VD =(0,6011) § (29) (45)=3.00
7 45) (=315 VD=(0.0011) 1 €0) Q1) =7.13

1 Resistance values from fable 12-1.

iv) Aluminum cable. . From table 12-1
and 12-2 it will be noted that the con-
ductor resistance of alummum cable and
that of copper cable two numbers higher
are sumilar. Accordingly, the electric
cable chart, figure 12-1, can be used
when it 1s desired to substitute alummum
cable and the proper size can be selected
by remembering to reduce the copper
cable size by two numbers and by refer-
Ting to table 12-2. ‘The use of aluminum
cable sizes smaller than No. 6 15 not
recommended.

(3) Cable terminals. Cable terminals
are attached to the'ends of electric cable
to facilitate connection of the cable to
‘junction boxes, terminal strips or items
of equpment. The tensile strength of
the cable to terminal jomnt should he at
least equivalent to the tensile strength
of the cable itself, and its resistance
should be negligible relative-to the nor-
mal resistance of the cable run.” Ter-
minals are available which were specifi-
cally designed for use with the standard
sizes of awcraft cable. Haphazard
choice of commercial terminals may lead
to overheated jomts, vibration failures,
and corrosion difficulties.

(i) Solder wvs. solderless termunals.
The solderless (crimp-type) termunals
have largely replaced the older solder
lugs for most applications. Some of the
disadvantages of the soldering process
are listed as follows:

(a) A more skilled operator is required.

(d) A corrosive flux may be used, and
‘the termmnal jomt will rapidly deterio-
rate.

(c) Mamtenance 1s extremely difficult.

(d) The cable strands are stiffened by
the solder, and become more susceptible
to breakage by vibration.

(e) The cable insulation may be
charred during the soldering process.

(ii) Solderless terminal joints. ‘The
termunal manufacturer will normally
brovade 2 special crimping or swaging
tool for jomng the solderless terminal
to the eleciric cable. Aluminum cable
presents special difficulty m that each
individual cable strand-1is msulated by
an oxide coating. “The oxide coating
must be broken down in the crimping
process and some method employed to

prevent its reforming. In all cases, the
terminal manufacturer’s instructions
should be carefully followed.

(ili) Attachment of terminals to studs.
Electrical equipment malfunction has
frequently heen traced to poor terminal
connections at terminal bhoards. XLoose,
dirty, or corroded contact surfaces will
produce localized heating which may ig-
nite nearby combustible materials, or
overheat adjacent cable insulation to
the smoking point, Heavy current-
carrymg connections should be available
for periodic inspection to determine
thewr condition.

(4) Terminal strips. Cable runs are
usually joined at terminal strips. The
termmnal strip should be fitted with bar-
riers to prevent terminals on adjacent
studs from coming in contact with each
other. The studs should be anchored
against rotation and be long enough to
accommodate a maximum of four ter-
mmals, When more than 4 terminals
are to be connected together, 2 or more
adjacent studs should be used, and a
small strip-metal bus mounted across the
studs. In all cases, the current should
be carried by the terminal contact sur-
faces, and not by the stud itself,

(1) Terminal strip stud sizes. If the
stud size is too small, it is easily sheared
during servicing by applying too much
torque on the nut. After a few fallures
of this sort, the electrician will become
overcautious and mot tighten the nut
sufficlently, and a hazardous loose con-
nection will result. Consequently, it is
good practice to Imit stud sizes to No. 10
or larger.

(i) Terminal strip installation. 'Ter-
minal strips should be designed or
mounted in such a manner that icose
metallic objects cannot fall acrozs the
terminals or studs. It is good practice
to provide at least one spare stud for
future circuit expansion, or in case a
stud is broken.

(5) Connector assemblies. Connectors
(plugs and receptacles) are used to fa-
cilitate mamtenance when frequent dis-
connection is required in service. Since
the cable is soldered to the connector
inserts, the joints should be individually
insulated and the cable bundle fixmly
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supported to avoid damage by vibration.
Connectors have been particularly vul-
nerable to corrosion in the past, due to
condensation of moisture within the
shell. Special connectors with water-
proofing features have been develepad,
and a chemically inert water-proof jelly
is sometimes packed in the connector, to
combat the corrosion difficulty.

(1) Connector assembly application.
When two or more connectors are m-
stalled adjacent to each other, the de-
sien should be such that a plug cannot ke
inserted in the wrong receptacle. The
socket-type insert should be used on that
half of the connector which is “hot”
after the connector is disconnected.

(6) Through bolts. Through bolis are
sometimes required to make feeder con-
nections through bulkheads, fuselase
skin or firewalls. Such bolts should be
mounted in such manner that they are
mechanically secure independent of the
terminal mounting nuts. Sufficient
cross-section.should be provided to m-
sure adequate conductivity against over-
heating, and the contact surface area
should be large enough to minimize volt-
age drop. Particular care should be
exercised to avoid dissimilar metals
among the terminal mounting hardware.

(1) Splices in electric table. Splicing
of electric cable should be kept fo 2 mmm-
mum, and avoided entirely in locations
subjected to extreme vibrations. Sol-
dered splices are particularly brittle and
should not be used. When a mechanical
(crimped or swaged) splice is used, it
should be covered by insulating fubing
which is supported at both ends fo pre-
vent any motion which will tend fo dis-
connect the splice. Multiple splices in
2 cable bundle should be staggered along
the cable run.

(8) Wiring installation practice—)
General. Electric wiring may be in-
stalled In aircraft without spzcial en-
closing means (open wiring) or may be
confined in conduit or ducts to provide
additional mechanical protection. Open
wiring offers the advantazes of ease of
installation, simple maintenance, and
reduced weight. However, conduit or
ducting (preferably made of an insulat-
ingz fire-resistant material) should be
considered for the following situations.

{(a) To minimize the possibility of a
cable fault which would result in the loss
of the electrical system, or render essen-
tial electrical equipment inoperative.

(b) To protect the cable from d=tri-
mental substances such as hydraulic
fluld or gasoline.

(¢) To protect the cable from z2bra-
sfon or damage by moving aircraft ele-
ments, such as aircraft control cables or
shifting cargo.

(1) Opern winng nstallafion—(a)
Cable bundles. Tosimplify maintenance
and to minimize the damage that may
result from a single fault, cable bundles
should ke limited as to the number of
wires in the run. Shielded cable, ignition
cable, and cable which is not protected
by a circuit breaker or fuse should be
routed separately. The bending radius
should not be less than 10 times the
outer diameter of the bundle, to avaid
excessive stresses on the cable insula-
tion,
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b)) Insulating tubmng. Soft insulat-
ing tubing (spaghetti) cannot be con-
~sidered as mechanical protection agamnst
external abrasion of cable, since at best
it provides only a delaying action. Con-
duit or ducting should be employed 1n
such cases. ,

(¢) Clammng _ of cable bundles.
Clamps, preferably of non-metallic ma-
terial, should be used to support the
cable bundle along the run. Lacing
may be used between clamps, but should
not be considered as a substitute for
adequate clamping. Adhesive tapes are
subject to age deterioration and there-
fore should not be used as a clamping
means,

(d) Clamp nstallation. Clamps
should be installed 1n such manner that
the cables do ndét come 1n contact with
other parts of the awrcraft when sub-
jected to vibration. Sufficient stack
should be left between the last clamp and
the electrical equpment to prevent
strain at the cable terminals, or to mipi-
mize adverse effects on shock-mounted
equipment. Where cables pass through
bulkheads or other strucfural members,
a grommet or suitable clamping should
be provided to prevent abrasion.

(e) Separation from flammable flurd
lines. An arcing fault between an elec-
tric cable and a metallic.flammable fluid
line may puncture the line and result in
a serious fire. Consequently, every ef-
fort should be made to avoid this hazard
by physical separation of the cables from
lines or equupment contaimng oil, fuel,
hydraulic fluid, or alcohol. When sepa-
ration 1s impractical, the electric cable
should be placed above the flammable
fllid line and securely clamped to the
strueture. In no case should the cable
be clamped to the. flammable fluid line.

(ill) Conduit installations. Conduit 1s’
available in metallic and non-metallic
materials and i both rigid and flexible
forms. Primarily its purpose 1s for me-
chanical protection of the cable within,
although some radio interference shield-
ing may be provided.

(a) Size of conduit. When selecting
conduit size for a specific cable bundle
application, it is common practice to al-
low for ease in maintenance and possible
future circuit expansion by specifying
the conduit inner diameter about 25 per-
cent larger than the maximum diameter
of the cable bundle. Large conduit sizes
should be avoided, since simultaneous
damage to many cables 1s possible and
maintenance becomes difficult.

() Conduit fittings. From the abra-
sion standpoints, conduit 1s vulnerable at
its,ends. Suitable fittings should be ap-
plied to conduit ends, 1n such manner
that a smooth surface comes in contact
with the,cable within. Conduit should
be supported by clamps along the conduit
run.

(¢) Conduit wnstallation. Many of
the past troubles with conduit can be
avoided by proper attention to the fol-
lowing design details:  ~ -

(1). Conduit should nof be located
where operating or maintenance person-
nfl would use it as a hand-hold or foot
step.

(2) Drain-holes should be provided
at the lowest pomnt in a ‘conduit run,
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Drilling burrs should be carefully re-
moved.

(3) Conduit should be adequately sup-
ported to prevent chafing against struc-
ture, and to avoid stressing its end
fittings.

(iv) Wiring dentification. To facili-
tate installation and maintenance, all
wiring should be indelibly marked for
identification. Any consistent number-
ing system 1s considered adequate. The
1dentification marking shpuld be placed
at each end of the cable, and also, pref-
erably, at mtervals along the length.

(f) Junction boxes and enclosures—
(1) Junction box construction. Junc-
tion boxes should be made from a fire~
resistant, nonabsorbent material, such
as alummum alloy or an acceptable
plastic material. Where fireproofing 1s
necessary, 2 stainless steel junction box
15 recommended. A rigid construction
will prevent “oil-canning” of the box
sides, which may result in internal short
ewrcuits. In all cases drain-holes should
be provided.

(2) Internal arrangement. 'The junc-
tion box should be designed to permit
easy access to all installed items of
equpment, terminals and cable. Where
marginal clearances are unavoldable, an
insulating material should be 1nterposed
between current carrymg parts and any
grounded surface. It 1s not good prac-
tice to mount equipment on the covers or
doors of junction boxes, since mspection
of 1nternal clearance 1s impossible when
the door or cover 1s 1n the closed posi-
tion.

(3) Junction—box wnstallation. It 1s
desirable to mount junction boxes with
therr open side facing downward, so that
loose metallic objects, such as washers or
botlts, will tend to fall out of the junction
box, rather than wedge befween ter-
minals.

(4) Junction boxr wiring. The ongi-
nal Iayout of the junction box should
take into consideration the necessity for
adequate wiring space, and- possible fu-
ture additions. Electric cable mside the
box should be laced or clamped i1n such
manner that termunals are not hidden,
relay armatures are not fouled, and mo-
tion relative to any equipment 1s pre-
vented. Entrance openings for cable
should be protected_against chafing by
grommets or other means.

(g) Bonding—(1) Generql. Bonding
is defined as the process of electrically
connecting the various metallic parts of
the airplane, to achieve one or more of
the following:

d) A low resistance ground path for
electrical equipment, thereby eliminat-
ng ground wires.

(ii) A reduction in radio interference.

(iii) Less probability of lightmng
damage to such awrplane elements as
control hinges.

(iv) Prevention of the buildup of
static charges between parts of the air-
plane, which may be a fire hazard.

(2) Bonding jumper wstallations.
Bonding jumpers should be as short as
practicable, and installed m such man-
ner that the resistance of each connec-
tion does not exceed .003 ochm. Reason-
able access for maintenance should be
provided. The jumper should not inter=

fere with the operation of movable air-
craft elements, such as surface controls,
nor should normal movement of these
elements result in damage to the bond~
ing jumper.

(i) Bonding connections. 'To assure
low-resistance connections, nonconduct-
ing finishes, such as paint and anodizing
films, should be carefully removed from
the attachment surface under the bond-
g terminal.

(ii) Corrosion prevention. Electro-
Iytic action may rapidly corrode a bond-
ing connection, if suitable precautions
are not taken. Aluminum alloy jumpeérs
are recommended for most cases, except
that copper jumpers are used to bond
together parts made of stainless steel,
cadmium plated steel, ¢opper, brass or
bronze. Where contact between dis-
similar metals cannot be avoided, the
choice of jumper and hardware should
be such that corrosion is minimized, and
the part likely to corrode would be the
jumper or associated hardware. At lo-
cations where finishes were removed,
a-protective finish should be applled to
the completed connection to prevent
subsequent corrosion.

(iii) Bonding jumper attachment.
The use of solder to attach bonding
jumpers should be avoided for the sameo
reasons outlined previously in reference
to electric cable terminals, Tubular
members should be bonded by means of
clamps to which the jumper is attached.
Proper choice of clamp material, to
match the tube material, will minimizo
corrosion.

(3) Ground return connections
When bonding jumpers will carry stb-
stantial ground return current, it should
be determined that the current rating of.
the jumper is adequate, and that a neg-
ligible voltage drop is produced.

(4) Insulation of elecirical equipment
from ground, In some cases, & unit of
electrical equipment is connécted into o
heavy current circuit, perhaps as a con-
trol device, or relay. Such equipment
should be insulated from the mounting
structure, since grounding the frame of
the equipment may result in a serlous
ground fault in the event of internal
failure of the equipment. If a ground
connection for a control coil must be
grovidz&d, a separate small-gage wire may

e used.

§ 18.30-13 Instruments (CAA policies
which apply to § 18.30)—(a) Generdl—
(1) Instrument wnstallation and mainte-
nance. (1) Care should be taken with
mstruments to prevent their acocidental
damage.

(i) When instruments do not glve
proper ndications, they should be sent
to an approved instrument overhaul and
repair station or refurned to the manu-
facturer for servicing.

(2) Vibration wmsulation. Instruments
should not be subjected to excessive
vibrations. When shock-insulated pan-
els are used, the mountings should be
periodically checked for condition and
the panels for alinement. When neces-
sary to replace shock mounts, units of
the same characteristics should be used.
Only flexible connector tubing should be
used to join the ends of lines to the
instruments, Care should be exerclsed
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{0 msure that the mstrument panel does
not contact any parts of the awrframe
when vibrating normally. o

() Pitot-static system—(1) Sysitem
components. The conventional design
of the pitot-system consists of pitot-
static tubes or pitot tubes with static
pressure parts and vents, lines, tubing,
water dramns and traps, selector valves,
and various pressure actuated mdicators
or control units such as the altimeter,
air-speed and rate of climb indicators,
and automatic pilots connected to the
system.

(i) Pitot-static tube. The tube should
have its axis parallel to the longitudinal
axis of the awcraft when m crusing

-flight configuration. All repairs and al-
terations on the pitot-static system
should be made 1n conformance with the
manufacturer’s recommendations,

(il) Static pressure ports or vents. All
alterations or relocations of the static
pressure ports or vents should be made
1n conformance with the aweraft manu-
facturer’s engimeermgrecommendations.
(See paragraph (a) (1)-of this section
and subparagraph (2) of this para-
graph.)

(iii) Heater not operaiive. In the
types of tubes where the electric element
1s not replaceable, it hecomes necessary
{0 replace the tube. The voltage at the
heater termnals should not be less than
85 percent of the rated system voltage.

(iv) Cloggwng of pitot-static tube or
static vent drains. If water or obstruc-
tive material has entered the systemr, all
drains should be cleaned. The drainsin
the pitot-static head should be probed
with a fine.wire to remove dirt.or other
obstructions. The bottom static open-
ings act as drains for the head’s static
chamber and these holes should be
checked at regular intervals to preclude
malfunctioning of the system.

Caution: Make sure all instruments are
disconnected during cleaning procedures.

(v) Relocation of pitol-stalic tube.
If relocation of.the pitot-static tube 1s
necessary it should be done 1n accord-
ance with the manufacturer’s recom=-
mendations and with due consideration
of the following:

(@) Freedom of aerodynamic disturb-
ances caused by the awrcrait.

(b) Location protected from acciden-
tal damage.

(¢) Alinemrent with the longitudinal
axis of the aircraft when in crusing
fight configuration.

(2) Pitot-static lines—(i) Poor drain-
age of lines, If drainage 1is poor, check
the line diameter. If this tubing diam-
eter 1s less than three-eighths ich out-
side diameter, it should be replaced with
this si1ze tubing to overcome the difi-
culty, as water will not drain freely in
smaller size lines.

(i) Replacing the lines. If necessary
to replace lines, the following installa-
tion practices should be observed:

(a) Attach lines to awrframe at regu-
Iar intervals by means of suitable clamps.

(b) Do not clamp lines at end fittings.

(¢) Mamtain slope of lines toward
drains so that proper dramnage will be
effected.
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(d) Use thread lubricant on fittings,
preventing excess lubricant from enter-
ing lines.

(e) Check the lines for leaks.

(iil) Leak testing static lines. The
static line openings should be connected
into a common line to which a manome-
ter or a relinble pressure gage and a
suction source is connected. Apply suc-
tion equivalent to 1,000 feet aititude
¢1.05 inches of mercury or 14.24 inches
of water) and hold. After 1 minute, the
leakage should not exceed the equivalent
of 150 feet of altitude (approximately
2.18 inches of water)

Caution: Do not apply positive pressure
to the statlc lnes. Remove all stops on
static vents after tests have been completed.

(v) Leak testing pitot lines. Seal
drain holes, and connect pitot pressure
openings to a tee to which a source of
pressure and a manometer or rellable
airspeed indicator is connected. Apply
pressure to cause airspeed to indlcate 150
miles per hour and hold it at this point
(0.82 inches of mercury or 11.18 inches
of water positive pressure). After 1min-
ute, the ledkage should-not esceed the
equivalent of 10 miles per hour,

Warning: Do not apply suctlon to pitot
lines.

). Maintenance of lines., Inspection
of the lines should be made pericdically.
Water accumulation can be removed by
opening the drain caps on valves. If the
installation is not properly self-drained,
disconnect the lines from the instru-
ments and carefully “blow" the lnes
with clean dry air.

(c) BMagnetic direction indicator
(compass)—(1) Correction for errors in
meagnetic direction indicator—(1)
Swinging the indicator (ground) When
the magnetic direction indicator does not
weld satisfactory directional indications,
it can be calibrated by the “ground
swinging” technique as follows:

(a) Remove aircraft to location free
from influence of steel structures, under-
ground pipes and cables, reinforced con-
crete, or other aircraft.

(b) Place the aircraft in level fiying
position.

(¢) Remove compensating magnets
from chambers or reset the fixed com-
pensating magnets to neutral positions,
whichever is applicable, before swinging.

(d) Check indicator for fluid level and
cleanliness. If fluld is required, it
should be added before compensation,

(e) Check the pivot friction of indi-
cator by deflecting the card with a small
magnet. The card should rotate freely
in a horizontal plane.

(f) If radio is used in aircraft, there
should be corrections noted for “Radio
On” and “Radio Off” conditions.

(g) Aline the aircraft with the North
magnetic heading and compensate with
compensating magnets. Repeat for the
East magnetic heading. Then place on
South and West magnetic headings and
remove half of indicated error by ad-
justing compensators. Engine(s) should
be running.

(h) Turn the aircraft on successive
30° headings through 360° Placard
should be marked to indicate correction
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at each 30° heading showing “Radio On”
and “Radio Ofi” corrections.

(1) Indicator cannot beproperly com-
pensated. The pilot’s indicator should
have deviation of less than 10° at any
heading. When this maximum jis ex-
ceeded, a new location for the indicator
should be considered, unless the condi-
tion causing the error can be removed
permanently.

(1) Erratic indicalions of magnetic
indicator. If severe dewiations are en-
countered, they may be due to iron or
steel items being carrled in the awcraft,
and located too close to the magnetic di-
rection indicator. Caution must be
taken to properly locate articles of this
nature away from the vicinity of the
indlcator.

§18.30-14 Enmnes and fuel systems
(CAA policies which apply to § 18.30)—
(2) Engines. In repairing or overhaul-
ing aircraft engines, all repair agencies
should be gulded by the recommenda-
tions and procedures set forth mn the
respective instruction books, manuals, or
service bulletins for the installation, mn-
spection, and maintenance of aweraft
engines, published by the aireraft en-
gine manufacturers for each fype of
engine. Since many details concern-
ing the repair and overhaui of engines
differ decldedly for different types and
models of engines, no attempt has been
made to include such details mn thus
manuzal. The overhaul periocd for awr-
craft engines used in general service
operations should be determmed from
the manufacturer’s recommendations
with due consideration given to the con-
dition of each engine involved.

$1) Magnetic, fluorescent penetrart,
X-ray, supersonic, and hiydrostatic m-~
spections. ANl rotating, reciprocating
and other highly stressed parts of all air-
craft engines should be subjected to
critical inspection at the time of over-
haul, This inspection should be supple-
mented by any of the following
procedures whenever recommended
the pertinent engine manufacturer’'s
overhaul or instruction manuals or by
CAA directives:

(1) Wet or dry magnetic dust inspec-
tion of magnetic materials;

» (1) Wet or dry penetrant inspection
of nonmagnetic materials;

(iif) X-ray or supersonic inspection of
any material;

(iv) Hydrostatic inspection of bulky
parts and assemblies, such as cylinder
heads and cylinders.

A copy of the report of the findings of
any of these inspections should be ap-
pended to the original repair and altera-
tion form in the case of a major repair.
Refer to §18.30-8 (d) (1)-throush ¢6)
for process details.

(2) Rebuilt engines. A rebuilf engine
is defined as a used engine which has
been completely disassembled, inspected,
repaired as necessary, reassembled,
tested, and approved in the same manner
and to the same tolerance and limits as
a new engine. Component parts of such
engines may be either used parts or new
parts. The used parts may be either the
parts from the same engine or from
other service engines, but they must con-
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form to production drawing tolerances
and limits to which new parts must con~
form. In addition, all parts, either new
or used, meeting approved oversize and
undersize dimensions acceptable for new
engines, are also eligible,

(3) Crankshafts. Crankshafts should
be carefully inspected for misalinement
and if bent beyond the manufacturer’'s
permissible limit for service use, should
not be repaired, but should be replaced.
Worn journals may be repaired by re-
grinding in accordance with the manu-
facturer’s mstructions. If the orginal
fillets are altered at any time, thewr
radii should not be,reduced and their
surfaces should be polished free of all
tool marks. No attempt should be made
to straighten crankshafts damaged in
service without consulting the engmne
manufacturer for appropriate mstruc-
tions. In no case should an attempt be
made to straighten a nitrided crank-
shaft,

(4) Replacement parts wn certificated
engines. Only engine parts which are
approved by the Civil Aeronautics Ad-
ministration should be used in making
replacements in certificated aircraft en-
gines, This applies also to engine com-
ponent parts such as magnetos, spark
plugs, ete.

(i) Engine parts obtained from war
surplus or military stocks are eligible for
use providing they are found. to meet the
prescribed inspection limits; are -other-
wise in serviceable condition, and were
originally acceptable under the military
procurement agency’s standards.

(ii) Parts for obsolete engines for
which new parts are no longer obtainable
from the original manufacturer or hus
successor manufacturer, are sometimes
fabricated locally,. When it becomes
necessary to do this, physical tests and
careful measurements of the old part
may provide adequate technical informa.-
tion. However, this procedure 1s usually
regarded as a major change which re-
quires engine testing and 1s' not recom-
mended except as a last’ alternative.
Oftentimes, CAA engineering data 1s
available 1n Washington for obsolete en-
gines and it may be useful in providing
information for the foregong purpose.

(5) Cuylinder hold-down nuts and cgp
screws. Greab care 1s required 1 tight-
ening cylinder hold-down nufs or cap
serews. 'They must be tightened to close
torque limits to prevent improper pre-
stressing and to 1insure even loading on
the cylinder flange. The installation of
bafiles, brackets, clips, and other ex-
traneous parts under these'nuts and cap
screws 1s not considered good practice
and should be discouraged. If these
bafiles, brackets, etec., are not properly
fabricated or made of suitable material,.
they will cause loosening of the nuts or
cap screws even though the nuts or cap -
serews were properly tightened and
locked at nstallation. Either improper
prestressing or loosening of any one of
these nuts or cap screws will introduce
the ‘danger of progressive stud failure
with the possible loss of the engine cylin-
der 1n flight. Never install parts made
from aluminum alloy or other soft metals
under cylinder hold-down nuts or cap
SCrews.,
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(6) Run-in time. After an aireraft
engine has been overhauled, it should be
run-mn m accordance with the pertinent
aircraft engine manufacturer’s instruc-
tions. If no special test stand, test club,
and other equupment are available, the.
engine may be run-in on the' aircraft

-and the awcraft should be headed into
-the wind during the run-mn on the ground

so that the maximum cooling effect will
be obtamed. Proper cooling during
run-1n cannot be overemphasized. The
manufacturer’s’ recommendations con-
cerning engme temperatures and other
criteria should be carefully observed.
() .Re-use of safetying devices. Cot-
ter pins and safety wire should never be
used a second time. Flat steel-type

wrist-pin retainers and thin lock washers

likewise should be replaced, but special
coil spring or plug-type retamners need
not be replaced at overhaul if the manu-
facturer’s recommendations permit
re-use.

(8) Self-locking nuts for aircraft en-
gines and accessories. Self-locking nuts
may be used on aircraft engines provided
the following criteria are met:

(1) Where their use 1s specified by the
engine manufacturer in Ins assembly
drawing, parts list, and bills of material
which are approved by the Civil Aero--
nautics Administration.

(ii) When the nuts will not fall inside
ojff engine.should they loosen and come
off,
(iii) When there is at least one full
thread protruding beyond the nut.

(iv) If cotier pm or locking-wiring
holes are 1n the bolf or stud, the edges of
these holes should be well-rounded to
preclude damage to the lock nut.

(v) The effectiveness of the self-lock-
1ng feature should be checked and found
to be satisfactory prior to its re-use.

(vi) Engine accessories should be at-
tached to the engine by means of the
types of nuts furnished with the engine.
On many engines, however, self-locking
nuts are furmshed for such use by the
engie manufacturer for all accessories
except the heaviest, such as starters and
generators.

(vil) On many engines, the cylinder
baffles, rocker box covers, drive covers
and pads, and accessory and super-
charger housings, are fastened,with fiber
msert locknuts which are limited to a
maximum temperature of 250°'F 1mas-
much as above this temperatre the fiber
will usually char and consequently lose
its locking characteristic. On locations
such .as the exhaust-pipe attachment to
the cylinder, a locknut which has good
locking features at elevated tempera-
tures will' give ainvaluable service. In a
few mstances, fiber msert locknuts have
been approved for use on cylinder hold-
down studs. This practice-1s not gen-

-erally recommended since especially

tight stud fits to the crankcase must be
provided, and extremely good cooling
must prevail so that low temperatures
exist at this location ‘on the specific
engines. for which such use 1s approved.

(viii) It 1s necessary that all proposed
applications of new types of locknuts or
new applications of currently used self-
locking nuts must be mnvestigated ade=
quately since most engines require some

f

specially deslgned nuts. Such speclally
designed nuts are usually required for
one or more of the following reasons:

(@) To provide heat resistance;

(b) To provide adequate clearance for
installation and removal;

(e) To provide for the required dogrees
of tightening, or, locking ability which

-sometimes require a stronger, specially

heat-treated material, a heavier cross-
section, or a special locking means;

(@) To provide ample bearing orea
under the nut to reduce unit loading on
softer metals;

(e) To prevent loosening of studs when
nuts are removed. Information cone
cerning approved self-locking nuts and

-thewr use on specific engines is usually

found in engine manufacturer’s manuals
or bulletins, If the desired information
is not available, it is suggested that tho
engine manufacturer be contacted.

(9) Deswgnating converted engines.
‘When engine type of model conversions
are accomplished (see § 18.1-1 (b) (2))

.the engine nameplate should be altered

or replaced to include the new official
model designation and any other neces«
sary information shown on the pertinent
CAA engine specification,

(i) For current engines, information
concerning engine modernizing, engine
model conversions,. and new properly
marked nameplates should be obtained
from. the engine manufacturer.

(ii)- For military surplus engines, or
old engines for whici new nameplates
can no longer be secured, the new model
designation symbols should be marked,
either in the same title block adjacent
to the old symbols, or on a plain thin
steel plate attached beside the existing
plate by at least two of the mounting
screws. For engines which were ntver
provided with- separate designation
plates and have, instead, an integral
stamping boss on the crankease, the new
designation symbols should be added
thereto, or a stamped thin steel plate
may be fabricated and attached thereto.
The superseded model deslgnations
should be obliterated or enclosed with
parentheses. When metal stamps are

used, care should be exercised to avoid

damage to the engine.

(iii) In some instances, suffix letters
should be added to the engine serial
number on the nameplate to designate
certain alterations or conversions. Such
additions should be made when the al-
teration or conversion is not of sufficient
mmportance to warrant model designne
tion changes. Examples of these letter
additions are:

() Suffixletter “C” on P & W Military
R-2000-7 and -11 engines denoting the
plain mrain bearing type main crank-
cases as indicated on Specification 5E-5;

(b) Suffix letters “A,” “B,” “L,7 M,
or “P” on Warner Super Scarab Series 50
engines as indicated on Specification E-
104;

(e) suffix letter “D” on Continental
E185 series engines denoting incorporn-
tion of a dampered crankshaft as indi-
cated on Specification E-246.

(iv) Examples of model designation.

changes are:
(a) Pratt and Whitney R~985-AN-1
engine converted to R~985-AN-14B may

~



Saturday, November 21, 1953

be redesignated R-935-AN—-(1) 14B if it
1s desired to preserve its former desig-
nation. Usually, though, there is mno
specific reason to-preserve prior identi-
{ies of converted engines.

(b) A Continental A-65-8 engine con-
‘verted to an A-75 engine with flange-
type crankshaft should be redesignated
an A-75-8F engine, Continental Serv-
1ce Bulletin No, M47-16 discusses the
manufactursr’s recommended proce-
dures for handling conversions of Con-
tinental engines.

(¢) A Wnight R-1820-171 engine, when
mstalled i certificated awcraft, should
be. redesignated with its civil model
designation 702C8CGC1 and Type Certifi-
cate No. 219. Similarly, a Lycoming
0-235-2 engine nameplate should be re-
designated 0-235-B and Type Certificate
No. 229.

(d) An R-1830-65 engine, when con-
verted to an R-1830-80D engine, may be
designated R-1830-90D and the ““65” ob-
literated.

(v) Some model conversions merely
require the addition of the symbals M1
or M2, ete, to the existing designation,
e. g., R-2000-TM1 as mdicated on Spec-
ification 5E-5.

(10) Welding n the repawr of en-
gmnes—(1) General. In general, weld-
g of highly siressed engine parts is not
recommended. However, under the con-
ditions given below, welding may be ac-
complished if it can be reasonably ex-
pected that the welded repair will not
adversely affect the awrworthiness of the
engme:

(a) When the weld 1s externally sit-
uated and can be mspected easily;

(b) When the part has been cracked
or broken as the result of unusual loads
not encountered in normal operation;

(¢) When a new replacement part of
obsolete-type engine 1s not available;

(d) When the welder’s experience and
equipment employed will insure a first
quality weld 1n the type of matenal to
be repaired and will msure restoration
of the origmal heat treat in heat-treated
parts. Also rzfer to §18.30—<¢ (b) for
nformation on process details.

(ii) Welding of munor.parts. Many
minor parts not subjected to high stresses
may he safely repawred by welding.
Mounting lugs, cowl lugs on cylinders,
covers, ete., are 1n this category. The
welded part should- be suitably stress-
relieved after welding.

(11) Metallizing. Metallizing should
not be done on any internal part of an
awrcraft engine except when it 1s proved
conclusively to the Civil Aeronautics
Admimstration that the metallized part
will not adversely affect the awrworthi~
ness of the engme. Metallizing the
finned surfaces of steel cylinder barrels
with alummnum may be accomplished
since many engines are origimally manu-
factured i1n this manner,

(12) Plating—(i) General._ Plating
may be restored on an engme part when
accomplished in accordance with the
manufacturer’s mstructions.

(ii) Plating of huwghly siressed parts.
In general, chromium plating should not
be applied to highly stressed engine
parts. Certain applications of this na-
ture have been found to be satisfactory.
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However, the precesses to be used chould
be approved in all details by the Civil
Acronautics Administration. Porous
chromium-plated cylinder walls have
been found to be satisfactory for prac-
tically all types of engines. Danse or
smoeoth chromium plating without
roughened surfaces, on the other hand,
has not been found to be generally satis-
factory. « For cylinder bore chromium
plating, CAA engineering approval of the
process used is required. Information
with 'respect to what agencles are ap-
proved for this work may be obtained
from the CAA. Dense chromium plat-
ing of the ¢rankpin and main journals
of some small engine crankshafts has
been found to be satisfactory except
where the particular crankshaft is al-
ready marginal in strength. Refer to
§ 18.30=T (b) (2) for further Information
on plating.

(iii) Plating of minor parts. Plating,
including chromium plating, may be uti-
lized to restore worn low-stressed cngine
parts, such as accessory drive shafts and
cplines, propeller shaft ends, and the
seating surfaces of roller- and ball-type
bearing races.

(13) Corrosion prevention. . The ap-
plication of corrosion preventive meas-
ures for temporary and dead storage,
preservation, pickling, etc., should be
accomplished in accordance with in-
structions issued by the pertinent engine
manufacturer. The use of sfrong solu-
tions which contain strong caustic com-
pounds and of all solutions, polishers,
cleaners, abrasives, etc.,, which might
poessibly promote corrosive action, should
be avoided. Refer to § 18.30-7 for fur-
ther details.

(14) Engine accessories. Engine ac-
cessories should be overhauled and re-
pawred in accordance with the recom-
mendations of the engine manufacturer
and the accessory manufacturer.

(b) Fuel systems—(1) Fuel tanks.
Welded or riveted fuel tanks that are
made” of commercially pure aluminum,
3S, 528, or similar alloys, may be repaired
by welding. Tanks made from heat-
treatable aluminum alloys are generally
assembled by riveting. In case it is nec-
essary to rivet a new plece in place, the
patch should be of the same material
as the tank, and & sealing compound
that is insoluble in gasoline should be
used in the seams. If aromatic fuels are
used, special sealing compounds which
are resistant to aromatic fuels should
be employed.

(1) Removal of flux after welding. It
is especially important, after repair by
welding, to completely remove all flux
in order to -avold possible corrosion.
Therefore, promptly upon completion of
welding, the tank should be washed both
inside and outside with liberal quantities

.of hot water, and drained. Next, im-

merse it'in either 5 percent nitric or 5
percent sulfuric acid, or fill the tank with
this solution (in which case also wash

.the outside with the same solution)

Permit this acld to remain in contact
with the weld about 1 hour and then rinse
thoroughly with clean fresh water. The
efiiciency of the cleaning operation may
be tested by applying some acldified 5
percent silver nitrate solution to a small
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quantity of the rinse water that has been
used to last wash the weld. If a heavy
white precipitate is formed, the clsdnsing
has been insufilcient and the washing
should be repeated.

(2) Fuel tank caps, vents, and cver-
flow lines. Fuel tank caps should be
inspected as~to the intezrity of the gas-
ket, and vents should be mspected to
ascertain that they are clear. Overflow
lines should bz inspzeted fo ascertamn
that the intezrity of the materal and
connections are satisfactory. Care
should also be taken to ascertain that
the vent exit iIs in proper position.

(3) Fuellines. Aluminum or alumnum
alloy tubing should not be annealed
after forming or at overhaul periods as
is required practice with coppsr tub:ng.
Fuel ilines should be thoroughly m-
spected for intezrity of end fittings, for
bands or kinks bsyond recommendz=d
band radii, for forein materal within
the lines, and for integrity of the ma-
terial which could be affected by abra-
sfon, acld, heat, or swelling in the case
of rubbzr impresnated lines. Too sharp
bends or kinks, evidence of exceszive
heat, abrasion, or a change mn-the ma-
terial are causes for replacement.

(4) Fuel strainers and sediment bowls.
The adjusting nut located at the bottom
of the bowl of the fuel strainer should be
positively safetied in position. This nut
should be tightened only with the finzears.
If leakage still occurs, do not tighten
with pliers but replace the cork gaskef
between the glass bowl and the seresn.
The screens of all strainers should be
periodically inspected for foreign ma-
terial or rupture. Screens should only
be replaced by those recommended by
the manufacturer as the mesh size af-
{ects the fuel flow through them. Sedi-
ment bowls should be given frequent mn-
spections for water or solid material.

§18.30-15 Propellers (CAA policies
whichk apply to & 18.30)—(a) Inspection
of propellers—(1) General. The propel-
ler is easily accessible for visual mspac-
tion and should always be checked be-
fore a flight to determine that no damzge
has occurred. Propellers should be m-
spected pericdically as recommended or
required by maintenange manuals, serv-
ice “bulletins, and airworthiness di-
rectives.

(2) Wood or composition propellers
and blades. Due to the nature of the
wood itself, it is necessary that weod
propellers and blades be inspected fre-
quently to assure continued airvrorthi-
ness. They should be inspacied for such
defects as cracks, bruses, scars, warp,
evidence of glue fallure and secparated
laminations, sections broken off, and de-
fects in the finish. Composition blades
must be handled with the same consid-
eration as wood blades.

(1) The fixed-pitch propeller should be
removed from the engine at enzine over-
haul periods. Whenever the propeller 1s
removed, it should be visually inspected
on the rear surface for any indication of
cracks. When any indications are found,
the metal hub should be disassembled
{from the propeller. The bolfs should be
inspected for wear and cracks at the
head and threads and, if cracked or
worn, should be replaced with new A
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bolts. 'The propeller should be inspected
for elongated bolt holes, enlarged hub
bore, and checks or cracks inside of bore
or anywhere on the propeller. ‘FPropel-
lers found with any of these defects
should not be used until repaired. If no
defects are found, the propeller may, be
reinstalled on the engide. It should
first be touched up with varmsh at all
places where the fimish 1s worn thin,
seratehed, or nicked. Track and bal-
ance the propeller, and coat the hub bore
and bolt holes with some moisture pre-
ventive such as asphalt'varnish. In case
the hub flange 1s integral with the crank-
shaft of the engine, final track should be
made after the propeller 1s mstalled on
the engme. In all cases where a sepa-
rate metal hub 1s used, final balance and
track should be accomplished with the
hub installed 1n the propeller,

(ii) On new fixed-pitch propeller in-
stallations the hub bolts should always
be 1mspected for tightness after, the first
flight and after the first 25 hours of
flying, Thereafter, the bolts should be
inspected and checked .for tightness at
least every 50 hours. No definite time
interval can be specified, since bolt tight-
ness is affected by changes m the wood
caused by the moisture content in the air
where the airplane 1s flown and stored.
Dunring wet weather, some moisture 1s
apt to enter the propeller wood through
the drilled holes 1n the hub, The wood
swells but, since expansion 1s limited by
the bolts extending between the two
flanges, some of the wood fibres are
crushed. Later, when the propeller dries
out during dry weather or due to heat
from the engine, a certain amount of
propeller hub shrinkage takes place and
the wood no longer completely fills the
space between the two hub flanges. Ac-
cordingly the hub bolts become loose.

(iii) In-flight tip failures may be
avoided by frequent inspections of the
metal cap and leading edge strip, and the
surrounding areas. Inspect for such de-
fects as looseness or slipping, separation
of soldered joints, loose sérews, loose
rivets, breaks, cracks, .eroded sections,
and corrosion. Inspect for separation
between metal leading edge and cap,
which would indicate the cap 1s moving
outward in the direction of centrifugal
force. This condition 1s often accom-
.panied by discoloration and loose rivets.
Inspect tip for cracks by graspmg with
hand and slightly twisting about the lon-
gitudinal blade center line and by slight-
1y bending the tip backward and forward.
If leading edge and cap have separated,
carefully inspect for cracks at this point.
Cracks usually start at the leading edge
of the blade. A fine line appearing i the
fabric or plastic will indicate a crack in
the wood. In all doubtful cases, have
the propeller inspected by an authorized
propeller repair station or factory serv-
1ce department.

(iv) 'The wood close to the metal sleeve
of wood blades should be examined fre-
quently for cracks extending outward on
the blade. These cracks sometimes oc-
cur at the threaded ends of the lag
screws, and may be an indication- of
internal cracking of the wood. Blades
having such cracks should be returned
to the manufacturer. Tightness of the
lag screws, which attach the metal sleeve
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to the wood blade, should be inspected
according to the manufacturer’s ine
structions. The shank areas of com-
position blades next to the metal sleeve
should be mspected and protected as for
wood blades:

(3) Metal propellers and blades. Metal
propellers and blades are generally sus-
ceptible to fatigue failure resulting from
concentration of stresses at tHe bottoms
of sharp meks, cuts, and scratches. It
1s especially necessary, therefore, to fre-
quently and carefully inspect them for
such mnjuries. Propeller manufacturers
have published service bulletins and 1~
structions which prescribe the.manner
1n which these inspections should be ac-
complished.

(4) Lubrication. Controllable pitch
propellers should be carefully inspected
frequently to determine if all parts are
‘being lubricated properly. It is especial-
1y recommended that all lubrication be
accomplished at the periods, and in the
manner specified by the propeller manu-
facturer, -

(b) Reparr of propellers—(1) General.
Propeliers should be repaired in accord-
ance with the bestaccepted.practices and
latest techmiques. Manufacturer’s rec~
ommendation should in all cases be fol-
lowed. The Awr Agency Certificate num-
ber, or name of agency making any re-
pairs, especially on metal tipping, should
be stamped or otherwise marked on the
repaired propeller. It 1s recommended
that a decalcomania giving both the re-
pair agency’s name and Air Agency
Certificate number be used for this pur-
pose. It 1s necessary to mark the name
of the manufacturer and model designa-
tion on the repawred propeller in the
event the origmnal markings were re-
moved during the repawr or refimshing
operations.

(2) Wood or composition propellers
and blades. Wood propellers and blades
requiring repair should be carefully ex-
amined to be sure that they can be
restored to theiwr original awrworthy con-
dition. Doubtful cases should be referred
to the manufacturer, and the proposed
repair should be referred subsequenfly
to a representative of the Civil Aero-
nautics Adminstration for approval.
Propellers damaged to the followmng ex-
tent are considered unairworthy, and
should be serapped immediately because
reparr 1s either impossible or uneconomi-
cal:

A crack or deep cut across the grain of the
wood.

Spiit blades.

Separated laminations, except the outside
Jaminations of fixed-pitch propellers.

More screw or rivet holes, including holes
filled with dowels, than used to attach the
metal leading edge strip and tip.

An appreciable warp.

An appreciable portion of wood missing.

A crack, cut, or damage to the metal
shank or sleeve of blades.

Broken lag screws which attach the metal
sleeve to the blade.

Oversize shaft hole in fixed-pitch propele
lers.

A Cracks between the shaft hole and bolt
oles.

Cracked internal laminations.

Excessively elongated bolt holes,

‘(i) Repawrs to dents, cuts, scars,

-

lel to the grain of the wood are classified
under § 18.1-1 as minor repaitrs. Small
cracks parallel to the grain should be
filled with glue thoroughly worked into
all portions of the cracks, dried, and then
sanded smoofh and flush with the sur-
face of the propeller. This also applies
to small cufs. Dents or scard which
have rough surfaces or shapes that will
hold g filler and will not induce failure
may be filled with o mixture of glue and
clean, fine, sawdust thoroughly worked
and packed into the defect, dried and
then sanded smooth and flush with the
surface of the propeller. It is very imx-
portant that all lodgse or foreign matter
be removed from the place to be filled 56
that a good bond of the glue to the wood
is obtamed.

(ii) Major repairs as defined In
§ 18.1-1, include inlay work, replace-
ment of outside lamination of fixed-pitch
propellers, repair of elongated bolt holes
1n fixed-pitch propellers, replacement of
tip fabric, repair and replacement of
metal tip and leading edge strip, and re=
placement of all or part of plastic cover=-
mg. The propeller manufacturer's in-
structions should be followed in all cases.

(iii) Inlays shown in figure 15-6 of
this manual may be used. Inlays should
be of the same wood as the propeller
blade; i. e, a yellow birch propeller
should be inlaid with yellow birch not
with white birch, and as near the samo
specific gravity as Dpossible. Repalr
jomts should conform with figure 15-6
for taper of 10:1 from deepest point to
feather edge or end of inlay. Measure-
ments are taken along a straight line
parallel to the grain or general slope
of the surface on thrust and camber face.
This rule applies also to the edge repairs,
The grain of inlays should extend in the
same direction as the grain of the pro-
peller laminations. Inlays should be
made with a flshmouth, scarf, or butt
jomt. The permanency of the joint is
1n the order named, the fishmouth being
preferable. Dovetail-type inlays should
not be used. The number of inlays
should not exceed 1 large, 2 medium,
or 4 small widely separated inlays per
blade. A trailing and s leading edge
mlay should not overlap more than 25
percent, as shown -in figure 156-6. On
blades with normal sections from the
madsection to the tip; a cross-grain cut,
up to 20 percent of the chord in length
and one-eighth of the section thicknbss
at the deepest point of damage may he
repaired. On blades with thin sections,
this depth should not exceed one-twen-
tieth of the section thickness.

(iv) Inlays in the sides of the hubs of
fixed-piteh propellers should not exceed
1n depth a value greater than 6 percent
of the difference between the hub and
bore diameters. In the portion of the
blade where it fairs into the hub, allow-
able depths for inlays are dependent
upon the general proportions, Wheore
the width and thickness are hoth very
arge in proportion to the hub and blade,
maximum inlay depths of 734 percent of
the section thickness at the center of the
inlay are permissible. Where the width
and thickness are excessively small,
maximum inlay depths of 214 percent of
the section thickness at the center of the

_ seratches, nicks, and small cracks paral« __ inlay are permissible; for propeller's ovor
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50 horsepower, cuts 215 percent deep
may be filled with glue and sawdust,
while for propellers under 50 horsepower,
cuts 5 percent deep may be filled with
glue and sawdust.

(v) Narrow slivers up to one-eighth
mnch wide broken from the trailing edge
at the wider portions of the blade may
be repaired by sandpapering a new trail-
ing .edge, removing the least matenal
possible, and fainng 1 a new trailing
edge. of smooth contour. Both blades
should be narrowed by the same amount.
Near the hub or tip an ilay should be
used and should not exceed, at its great-
est depth, 5 percent of the chord.

(vi) In order to replace the wood worn
away at the end of the metal tipping,
enough of the metal should be removed
to make the mmmum repair taper 10:1
each way from the deepest point. Due
to the convex leading edge of the aver-
age propeller, this taper usually works
out 8:1. Repaiwrs under the metal tip-
ping should notexceed 7Y percent of the
chord for butt or scarf jommts, and 10
percent for fish-mouth jomnts, with
three-fourths inch maximum depth for
any repair.

(vii) The scarfing of wood tips onto a
propeller blade to replace a damaged tip
1s not considered an acceptable repair.
The success of this type of repair 1s fully
dependent upon the strength and quality
of the glue joint. Since it 1s difficult
to apply pressure*evenly over the glue
area, and since no-satisfactory means are
available for testing the strength of such
aJaints, it 1s quite possible for defective
glue jomts to occur and remain unde-
tected until failure occurs.

(viii) Whenever the glue joint of an
outside lamination of fixed-pitch pro-
pellers 1s open, the propeller may be
repaiwred by removing the loose lammna-
tion and glung on a new lamination of
kiln dried wood of the -same kind as the
original lamination. It 1s not usually
economical to attemipt to repair separa-
tions between other laminations. Out-
side laminations, which have been
crushed at tHe hub due to excessive
drawing up of hub bolts, may be re-
paired by planing and sanding one hub
face smooth, removing a lamiation on
the other hub face and replacing it with
a new lamination, thus building the hub
‘thickness up to the origingl thickness.
It 1s permussible to replace both outer
lamingations if necessary and feasible.

“(ix) It 1s permussible to repawr elon-
gated bolt holes by the insertion of a
steel bushing around each holt, as il-
lustrated i figure 15-7 method (C) The
bushing should be machined with an in-
side diameter to fit the bolt sniugly and
an outside diameter approximately one-
fourth inch larger than the bolt size,
The bushing should be approximately
one-half inch long. The face of the hub
should be drilled with a hole concentric
with the holt hole and only to a suf-
ficient depth to accommodate the bush-
g so that it does not protrude above
the surface of the wood hub. The bush-
mg should not be driven into the hub
but should fit the hole-1n the hub with
a clearance not exceeding .005 inch after
mosture-proofing. The bushing hole
should be protected from moisture by
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two coats of aluminum paint, varnish,
glue, or other moisture-resistant coating.

(x) Small cracks, dents, scratches,
and cuts in the plastic of plastic covered
wood propellers and blades may be re-
paired by using special repair cement
supplied by the manufacturer. Instruc-
tions accompany the cements. Polishes
and cleaners are available for preserv-

c1ng the gloss finish of varnished or plas-
tic covered propellers and, blades,

(xi) Because of the nature of the ma-
terial, all repairs to composition blades
will be of 2 major nature, and damaged
blades should be returned to the manu-
facturer for repair. However, where re-
pairs to the metal cap and leading edge
strip only are necessary, the methods
and procedures discussed in the follow-
ing sections may be followed.

(xii) Fabric used to strengthen the
tips of wood blades should be replaced
when it becomes loose or worn through.
Launder the fabric (mercerized cotton
airplane cloth) to remove all sizing, Cut
a piece of fabric to approximate size
requred to cover both faces of outer por-
tion of blade. The fabric should cover
the same portion that the original fabric
covered. Apply glue to the wood where
“the fabric is to be put on. TUse a rather
thick solution of the glue. Use resor-
cinol glue when the temperature of the
workroom can be kept above 21° C. (10°
F.). Put the fabric on glued surface,
starting at the leading edge of the thrust
face, and work toward the trailing edge.
Fold the fabric around the trailing edge
over the camber face, and toward’ the
leading edge. Make a joint on the lead-
mg edge where it will be covered by the
metal tipping. As the fabric is put on,
smooth it out over the wood so as to pre-
vent air bubbles or uneven glue under-
neath. Fabric nust be perfectly flat on
the blade. Trim excess fabric off with
small scissors. Under no circumstances
shall fabric be cut or scored with a knife,
Allow. the glue under the fabric to dry
about 6 hours, then brush 2 coats of ni-
trate dope on the fabric, allowing one-
half hour for drying time, and then sand
the fabric lightly and brush a coat of
pigmented dope over it. Lightly sand
the uncovered portion of the wood and
apply 2 coats of a good grade of moisture-
resistant varnish, allowing 12 to 16 hours
drying time between coats.

(xiii) Tipping should be replaced when
it cannot be properly repaired. Cracks
in the narrow necks of metal between
pawrs of lobes of the tipping are to be
expected and are not defects. Al other
cracks are defects that should be re-
pawred, or eliminated by new tipping.
If the propeller does not require fabric,
apply two coats of varnish to the wood
to be covered by the metal tipping. If
new fabric has been applied, puncture
it'with a pointed tool at each screw and
rivet hole. Apply varnish, white lead,
alummum paint, ete., to all holes, al-
lowing the wood to absorb as mugh as it
can. With a soft lead penclil, draw guide
centerlines on the propeller extending
about 4 inches from the centers of old
screw and rivet holes. This procedure
1s followed to insure use of the original
screw and rivet holes in the propeller.
New holes should not be drilled. Anum-
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ber of wood propeller tip failures have
occurred which have been attributed to
the practice of drilling new rivet and/or
screw holes in the wood tips when re-
placing the metal tippinz. Toavoid con-
tinued occurrence of these failures, it
iIs strongly recommended that the manu-
facturer's procedure be closely adhered
to, and any procedure which nvolves
drilling of new holes in the wood tip and
plugging of old holes with dowels should
be discontinued immediately.

(xiv) Obtain new tips and leading-
edge strips, cut to size and formed to
the approximate shape of the leading
edge of the propeller. These pieces are
usually supplied without holes so that
the holes can be drilled in them to line
up with the old screw and nvet holes in
the propeller ag below. If such matenal
cut to shape is not available, the old tip-
ping can be hammered out flat and used
as a pattern to lay off a new tip. For
this purpose use a piece of sheef mefal
of the same material and thickness as
the old tip. Remove the burr from the
cut edges ot this piece.

(xv) Lay the cutqut flat metfal sinp
over the leading edge. Proceed to bend
this metal down over the leadinz edge
of the propeller, beinz careful that fhe
metal extends an equal width on thrust
and camber faces. This can be done by
following the impressions of the old fip-
ping lines. Numerous waves will occur
in the metal, but these will be eliminated
as the work progresses. Obtamn several
Pleces of strong rubber tape, 4 fect long,
one-half inch wide, and one-sixteenth
inch thick. While forminz the metal,
hold it in place on the propeller by wrap-
ping the rubber tape around the blade.
Start at the tip and work 1nboard, bemng
careful not to cover the pencil lines
placed on the propeller, which show the
location of the rivet holes. While the
metal is held in place, tap the leading
edge with a rawhide or rubbsr mallef,
using moderate force to make sure the
metal is seated against the wood along
the nose of the leading edge. Smooth
the metal by hammering it with the mal-
let, backing up the opposite side of the
blade with a laminated hardwood buck-
ing block having an iron weight built in
the center and a plece of leather fastened
to the end on which the propeller bears.
The block should measure about 2 by 4
inches. Start at the end of the blade
and work toward the hub, moving the
bucking bleck so that it 1s always 1m-~
mediately under the section being ham-
mered. Continue to do this until the
metal is well shaped to the profile of the
propeller. Check fo see that the metal
has not moved from ifs origminal position.
If this has happened, remove the rubbsr
tape, reset the metal, and rewrap the
rubber tape, thus forming the metal {o
the leading edge.

(xvi) With a cenferpunch and a ham-
mer, procead to locate the old screw and
rivet holes, using the pencil marks on
the blade as a guide. Punch the metfal
approximately one-fourth mnch from the
edge. After all holes have been located,
remove the metfal from the propeller.
Drill screw and rivet holes in the mefal
with a one-eighth-mch drill. File off
burrs on the inside of the metal. Run
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the drill through the original rivet Holes
in the propeller in order to clean them
out, Cut or saw slots in the metal at
the original positions. (Refer to 8ld
tipping metal for locations of the slots.)
Place the metal leading edges on the
blades they were formed to fit, and hold
them in place with rubber tape. With
a centerpunch as large as or slightly
larger than the diameter of the screw
and rivet heads, proceed to.punch metal
into the original countersunk holes mn
the wood so that the screw and rivet
heads may be entered to the correct
depth (not more than one-thirty-
second inch below the surface of the
mefal) Use screws and rivets of the ap-
propriate material. The screws should
be one size larger than were originally
in the propeller, and the rivets should
be the solid flat, countersunk-head type.
Insert screws and rivets in their respec-
tive holes. Installrivets with thewr heads
on the thrust face of the propeller. After
the rivets are tapped in place, cut off
the excess length?® of the rivet, leaving
one-eighth inch for heading. End cut-
ters built up with solder-to accurately
measure this distance are very useful.
‘When an assistant backs up the rivets
with a steel bar 18 inches long and
pomted to fit the rivet head, hammer the
rivets either by. hand or with a pneu-
matic hammer. Drive the serews, either
by hand or with an electric screw driver.

(xvii) Cut the metal of the cap-tip on
the camber face of the propeller to the
shape of the propeller tip. Bevel the
edges by hand with a file. Trim off fiat-
side of metal cap so that it extends
about three-sixteenths-inch all around
the tip of the propeller. Form a hard-
wood block to the shape of thrust face
of the propelléer tip. Put metal tipping
i place and clamp this block to the un-
derside of the tip with a C-clamp. Turn
this three-sixteenths-inch of metal up
and over the camber face of the tip.
Tighten and complete the lap jomnt.
Mount the propeller blade solidly with
.the thrust face up, on a stand supporting
the blade at several points along its ra-
dius. With a-hammer and a flatfaced
tool, proceed t6 smooth the metal, start-
ing at the nose of the leading edge and
working toward the edge of the metal,
until all wrinkles and high spots are re-
moved. At the edge, use a caulking tool
and, in the same manner, press the metal
edge tightly against the wood. Twrn the
propeller over and repeat this operation
on the camber face, Make sure that the
thin tip 1s supported at all times when
hammering. Apply solder over rivet and
screwheads and over the metal seam of
the tip of the propeller. Use 50-50 solder
in wire form. Use munatic acid as a
flux when soldermg hrass. Use stainless
steel soldering flux when soldering stamn-
less steel tipping. File excess solder off
and check the propeller balance while
domg so. Polish the metal with a fine
emery cloth or an abrasive drum driven
by a flexible shaft. Vent the tipping
by drilling three holes, No. 60 drill (.030)
three-sixteenths inch deep in the tip
end. Vent holes should be parallel to the
longitudinal axis of the blade.

(xviii) After repairing a blade, it is
usually necessary to refimish it, Re=-
finishing may be classified as a mmor
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repair. In some cases it may be neces-
sary to completely remove the old fimish.
The fimish, where necessary, should be
renewed 1n accordance with the recom-
mendations of the propeller manufac-
turer, or with a material which has
satisfactory adhesion and mgh moisture
resistant properties. Refimishmg of
plastic covered blades requires special
techmques. Some manufacturers maké
this information available through serv-
ice bulletins. Care musft be exercised
when revarnmishing or repainting wood
blades that the balance of the entire
propeller 1s not disturbed. Coating one
‘blade heavier than the other will pro-
duce unbalance, and cause a noticeable
vibration durmg flight.

(x1x) It 1s always necessary to check
the balance of the propeller after any
repairs or refimshing., TFinal balance
should be accomplished on a rigid knife-
edge balancing stand or on a suspension
type balancer. Balancing must be done
m a room free from air currents. There
should be no persistent tendency to ro-
tate from any position on the balance
stand, or to tilt on the suspension bal-
ancer. Horzontal unbalance may be
correeted by the application of fimsh or
solder to the light blade. The light
blade may be coated with a high grade of
primer allowing for a fimshing coat.
After allowing each coat to dry 48 hours,
the balance should be checked. Then,
as may be necessary, either the required
amount of finish should he removed by

carefully sandpapering or an additional
coat applied. ‘The balance'should be re-
checked and sandpapered or additional
‘fimsh applied as may be required to
effect final balancing. Vertical unbal~
ance 1n fixed-pitch propellers may be
corrected by applying putty to the light
side of the wood hub at a pownt on the
circumference approximately 90° from
the longitudinal centerline of the blades.
‘The putty should be weighed and a brass
plate weighing slightly more than the

putty should be cut. The thickness of
the plate-should be from one-sixteenth
to one-eighth mch depending on the
final area, which must be sufficient for
the required number of flathead attach-
g screws. The plate may be made to
fit on the hub face or to fit the shape of
the lighft side of the wood hub, and
drilled and countersunk for- the requured
number of screws. The plate should be
attached and all of the screws tightened.
After the plate 1s finally attached to the
propeller, the screws should be secured
to the plate by soldering the screw
heads. The balance should be checked.
All edges of the plate may be beveled to
reduce its weight as necessary. The
drilling of holes 1n the propeller and the
msertion of lead or' other material to
assist in balancing will not. be permitted.

(3 Metal propellers and blades. Metal
propellers should never be operated with
sharp edged dents, cufs, scars, scratches,
nicks, or pits anywhere on the surface of
a blade unless the manufacturér’s in-
structions specifically permit it. Dam-
aged blades with model numbers which
are on the manufacturer’s lists of blades
that cannot be repawred should be re-
Jected.

(1) Due to the critical effects of sur-
face injuries and thewr repawr on the

fatigue life of steel blades, all repalrs
will be of a major nature. Because of
the specialized fooling and equipment
necessary to repair them, it is recom-
mended that they be returned to the
manufacturer-for repair. Where cquip-
ment 1s available, the manufacturer’s in-
structions should be followed.

(il) For aluminum alloy propellers
and blades, treatment of dents, cuts,
scars, scratches, nicks, leading edge plt-
ting, etc., may be classifled as mrinor re-
pars provided their removal or treat-
ment does not materially affect the
strength, welght, or performance of the
blade. These damages should be re«
moved or otherwise treated as explained
below unless contrary to manufacturer’s
mnstructions or recommendations, Moro
than one injury is not suficient causo
alone for rejection of a blade. A reason-
able number of repairs per blade may be
made and not necessariiy result in a dan-
gerous coadition, unless thelr location
with respect to each other is such as

“to fornt a continuous line of repairs that

would materially weaken the blade,
Suitable sandpaper or fine cut files may
be used for removing the necessary
amount of metal. Ineach case, the aven
involved will be smoothly finished with
No. 00 sandpaper or crocus cloth, and
each blade from which any appreciable
amount of metal has been removed will
be properly balanced before it 1s used,
Suspected cracks and all repairs should
be etched as discussed in paragraph (¢)
4) @) and () of this section. To
avoid removal of an excess amount of
metal; local etching should be accpom-
plished at intervals during the process of
removing suspeeted cracks. Upon com-
pletion of the repair, the .entire blade
should be carefully inspected by etching
or anodizing. All effects of the etching
process should be removed with fine
emery paper. Blades identified by the
manufacturer as being coldworked (shot-
blasted or coldrolled) may require pceri«
ing after repairing. All repairing and
peening on this type of blade should be
accomplished in accordance with the
manufacturer’s instructions. However,
it is not, permissible in any case to peen
down the edges of_any injury wherein
the operation will lap metal over the
mnjury.

(iif) Nicks, scars, outs, etc., occurring
on the lading edge of aluminum alloy
blades should be smoothly rounded out
as shown in figure 15-2 (view B) Blades
that have the leading edges pitted from
normal wear in service may be reworked
by removing sufficient material to
elimmate the pitting. In this case, the
metal should be removed by starting
well back from the edge, as shown in
fizure 15-3, and working forward over
the edgze 1n such a way that the contour
will remain substantially the same,
avoiding abrupt changes in contour or
blunt edges. Trailing edges of blades
may be treated in substantially the same
manner. On the thrust and camber
faces of blades the metal around any
dents, cuts, scars, scratches, nicks, lon-
gitudinal surface cracks, and pits should
be removed to form shallow saucer
shaped depressions as shown in figure
15-2 (view C) Care should be exer-
cised to remove the deepest point of the
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inyury and also remove any raised metal
around the edges of the injury as shown
i figure 152 (view A). For repawred
blades the permissible reductions in
width and thickness from mimmum
origmal dimensions allowed By the blade
drawing and blade manufacturmg speci-
fication are shown in fisure 15-4 for lo-
cations on the blade from the shank to
99 percent of the blade radius. Beyond
the 90-percent blade radius point, the
blade width and thickness may be modi-
fied as requured.

@dv) Major-repaiwrs fo aluminum alloy
propellers and blades include shortemng
due to-damaged tips, repairs to deep
dents, cuts, scars, mcks, etc., and
straightening of bent blades (see § 18.1-3
(¢)) ‘The propeller manufacturer’s in~
structions should be followed 1n all gases.
Any repair on leading and trailing edges
of the blades which resuilts 1n & fimshed
depression more than one-fourth-inch
deep (chordwise of the blade) and 1 mnch
Jong will be a major repaiwr, and should
be submitted to a certificated repair sta-
tion. Any repawr on the thrust and
camber faces of the blades which results
1n a fimished depression more than one-
eighth inch in-depth at its deepest pont,
three-eighths mnch in wadth overall, and
one inch in length overall, will be a
major repair, and should be submitted
to a certificated repair station. When
the removal or treatment of defects on
the tip necessitates shortening a blade,
each blade used with it should be like-
wise shortened. Such sets of blades
should be kept together (see iguré 15-5

. for acceptable methods) The shortened
blades-should -be marked to correspond
with the manufacturer’s system of model
designation to indicate propeller diam-
eter. If, i1n making the repair, it 1s
necessary to reduce the propeller diam-
eter below the mimimum diameter limit
shown on the pertinent amrplane specifi-
cation, the repair should be submitted
to a representative- of the Civil Aero-
nautics Administration for approval. In
such cases it may be necessary to mnvesti-
gate the performance characteristics of
the arplane with the reduced diameter
propeller mmstalled. Bent blades may be
repaired only by the manufacturer or
certificated repair agencies holding the
appropriate ratings. -The extent of a
bend in face: alinement should be care-~
fully checked by means of a protractor
similar to the one illustrated mm figure
15-1. Only bends not exceeding 20° at
0.15-mch blade thickness to 0 degrees at
1.1-inch blade -thickness may be cold-
straightened. Blades with bends i1n ex-~
cess of this amount require heat treat-
ment.

(v) The following tolerances are those
listed in the blade manufacturing speci-
fication for alumimmum alloy blades and
govern the-width and thickness of new
blades. ‘These tolerances are to be used
with the pertinent blade drawing to de-
termine the mimimum original blade di-
mensions to which thé reductions of fig-
ure 15—4 may be applied. When repaurs
reduce the width or thickness of the
blade below these limits, the blade

should be rejected. The face alinement,.

or track, of the propeller should fall
within the Iimits recommended by the
manufacturer for new propellers.
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(vi) No repairs are permitted to the
shanks (roots, or hub ends) of aluminum
alloy adjustable pitch bladcs. The
shanks must be within drawing toler-
ances.

(vii) (a) Upon completion of repairs,
horizontal and vertical balance should
be checked and any unbalance should
be corrected as recommended by the
manufacturer. A coaxial hole is drilled
in the butt end of certain aluminum
alloy detachable blades for the applica-
tion of lead to obtain static horizontal
balance. The size of this hole should
not be increased by the repair agency.

(b) To effect verticdl balance, only
the manufacturer is permitted to drill
and apply lead to an eccentric hole, The
outside of this hole should be no closer
than one-fourth inch to the nearest ex-
ternal blade surface. As an alternate
to drilling the two holes mentioned
above, the manufacturer may have
drilled a single eccentric hole having
a diameter and depth conforming to the
eccentric hole dimensions, given in the
table below, for the application of lead.
The outer edge of this hole should not
be closer than 1 inch to the nearest ex-
ternal blade surface. The ends of all
balancing holes should be finished with
& full sized drill having a spherical end
to elimnate sharp corners. The sharp
edges of all holes should be removed by
a one-thirty-second-inch chamfer. The
following table is included for inspec-
tional information only as no drilling is
to be done by anyone other than the
manufacturer:
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(4) Steel hubs and hub parts. Repairs
to steel hubs and parts are of a major
nature, and should be accomplished only
on the manufacturer's recommendations.
Welding of hubs, hub parts, or control
parts is not permissible. Remachining
1s permissible only when covered by
manufacturer's service bulletins.

(i) When the propeller bolt holes in a
hub or crankshaft flange for fixed pro-
pellers-become damaged or oversized, it
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15 permissible to make repairs by method
(A) or (B) in fizure 15-17, or by uss of
aircraft standard bolts one-sixteanth
inch larger than the orizinal bolfs. The
repairs should be made in accordance
with the recommendations of the propzl-
ler metal hub manufacturer who 1s usu-
ally the engine manufacturer. Obfamn
from the engine or propeller hub manu-~
facturer, suitable flange bushings with
threaded or smooth bores, as illustrated
in method (A) or (B) of figure 15-7.
Drill the flange and insert the bushings
as recommended by the enzine manufac-
turer. Drill the rear face of the propzl-
ler to accomodate the bushmngs, and
protect the holes with two coats of alu-
minum paint or other high moisture-
resistant coating. Use bolts of the same
size as those originally used. Any
of the following combinations may b2
used: Safety bolt and castellaied nut,
safety bolt (drilled head) and {hreaded
bushing, or undrilled bolt and self-lock-
ing nut. Where it is desirable fo use
oversize bolts, obfain suitable awcraft
standard bolts one-sixteenth inch larger
than the original bolts. Enlarge the
crankshaft propeller flange holes and
the propeller hub heoles sufficiently to
accomodate the new bolts without more
than 0.005 inch clearance. Such re-
boring will be permitted only once.
Further repairs of bolt holes may be
made in accordance with methed (A) or
B) of figure 15-T.

Note: 2fethod (A) or (B) Is preferred over
the over-size bolt methed, becausze a propeller
hubd flange redrilled In accordance with this
latter method will always reguire the re-
drilling of all new propellers subsequently
uced with the redrilicd fiange.

(5) Control systems. Components
used to control the operation of certifi-
cated propellers should be mspecied,
repalred, asszmbled and tested m
accordance with the manufacturer’s
recommended practice. It 1s recom-
mended that all necessary replacement
parts be those made under the control
of the propeller manufacturer. It 1s
recommended that only those repamrs
which are covered by manufacturer’s
recommendations be made.

(6) Dz-fcing systems. Components
used in propeller de-icing systems should
be inspected, repaired, assembled, and
tested In accordance with the manu-
facturer’s recommended practice. It is
recommended that all necessary replace~
ment parts be those made under the
control of the propeller manufacturer.
It is recommended that only those re-
pairs which are covered by manufac-
turer’s recommendations be made.

(c) Overhaul of propellers—(1) Gen-
eral. Perlodic overhaul of controllzble
pitch propellers is classified as a2 major
repair in § 18.1-1, and includes the fol-
lowing operations:

Accembly and disassembly.

Replacemcnt of worn p:!!ts.

Magnetic particle inspection, fiuorescent
penstrant inspection, anodizing, gcid etch-
ing.

De-plating, and re-plating.

(2) Hub and hub parts. () Propellers
submitted for overhaul should be disas-
sembled, and all hub parts should be
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cleaned in accordance with the manu-
facturer’s recommendations. Aninspec-
tion of the parts should be made to
determune that the critical dimensions
are within the manufacturer’s specified
tolerances. Particular care should be
taken to check the 90° relation between
shaft bore and blade socket centerline
and track of thejblade sockets, as these
are the dimensions which are most likely
to be affected by accidents Any hub
which 15 sprung should be rejected,
Worn or damaged parts should Pe re-
placed. Stress raisers such as cuts,
nicks, or tool nrarks should be carefully
stoned out or the part rejected. Splines
and cone seats should be carefully in-
spected for signs of wear. Splines
should be checked with a single key “no-
go” gage made to plus 0.002 mmch of the
base drawing dimensions for spline land
width. If the gage enters more than 20
percent of the spline area, the hub
should be rejected. Cones and cone
seats may show discoloration, pitting,
and corrosion. Generally corrosion and
discolored spots may be removed by light
lapping, Pitting 1s not grounds for re-
jection if 75 percent of the bearing area
is not affected and the pitted areas are
well dispersed about the cone bearng
area. After cleaming, steel hubs and
parts should be minutely inspected for
cracks by the wet or dry.magnetic par-
ticle method at every major overhaul
period. It is not necessary to remove
the plating or special external fimish for
this inspection unless so specified i the
manufacturer’s recommended practice,
A hrief statement recording the inspec-
tion and its findings should be included
in the aircraft record entry. A sumilar
entry should he made 1n the repair rec-
ords of the repaiwr base. In the case of
an air carrier, this 1s considered the
equivalent of the record entry, Any
crack 1s cause-for rejection.

(ii) Steel hubs which adapt fixed-
pitch propellers to 0 taper crankshafts
are susceptible to cracks along the key-
way which often extend into the flange
lightening holes. These hubs should be
carefully inspected by the magnetic
particle method at engine overhaul pe-
riods. Any crack is cause for rejection.

(3) Plating for hubs and parts. Plated
hubs and parts from which the plating
has been removed should be replated
after they have been satisfactorily in-
spected. All replating must be of the
same material as the origmal plating,
and should be done in accordance with
the manufacturer’s recommendations.
Chrome or nickel plating is not an ac-
ceptable substitute for cadmum or zine
plating, The use of zmc chromate
primer on the external surfaces followed
by a coating of aluminum lacquer in
lieu of cadmium plating 1s considered
acceptable where recommended by the
manufacturer. However, this type of
finish will require replacement more fre-
quently than cadmium plating.

(4) Alumanum propellers and-blades.
Aluminum propellers and blades should
be carefully mspected for cracks and ma-
terial defects by either etching or ano-
dizing. Etching is accomplished by
immersing as much of-the blade as pos-
sible in a warm’20 percent caustic soda
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solution and cleaning with a warm 20
percent nitriec acid solution, with a warm
water rinse between the caustic bath and
the acid bath, and also a warm water
rinse. following the acid bath. All ef-
fects of the etching should be removed
by polishing. The caustic and acid so-
lutions should be mantained at a fem-
perature of from 160° F. to 180° F
Some blades incorporate parts made of
steel and other materials, and the caustic
soda and the nifrie acid must not be
allowed to come in contact with these
parts. The blade surfaces are then ex-
amined with a magnifying glass.of at
least three-power. A crack will appear
as a distinet black line. The fluorescent
penetrant method 1s recommended as a
supplement to the caustic etch for the
inspection of the shanks (roots or hub
ends) of adjustable pitch blades.

(1) Suspected cracks or defects should
be repeatedly locally- etched until thewr
nature 1s determmed. With a No. 00
sandpaper, or fine crocus cloth, clean
and smooth off the area containing the
apparent crack. Apply a small quantity
of caustic solution to the suspected area
with a swab or brush. After the area
15 well darkened, thoroughly’wipe it off
with a clean (dampened) cloth. Too
much water may entirely remove the
solution from a ecrack and spoil the test.
If a crack extending into the metal exists,
it will appear as a dark line or mark,
and by usmg a magnifying glass, small:

bubbles may be seen formng in the line-

or mark. Immediately upon completion
of the final checks, all traces of the
caustic solution will be removed by the
nitrie aeid’ solution. Wash the blade
thoroughly with clean (fresh) water.
(ii) The chromic acid anodizing proc-
ess 1s superior to caustic efching for the
detection of cracks and flaws and should
therefore be used, whenever it 1s avail
able, for general mspection of blades for
matenial defects and for final-checking
of repairs performed during overhaul.
The blades should be 1mmersed m the
anodizing bath as far as possible, but all
parts not made of aluminum alloy must
either be kept out of thie chromic acid
bath or be separated from the blade by
nonconductive wedges or hooks. The
anodizing treatment should be followed

by a rinse 1n clear, cold, runming water”

for 3'to 5 minutes, and the blades should
then be dnied as quickly as possible, pref-
erably with an air blast. The dried
blades should stand for at least 156 min=-
utes before examunation. Flaws (cold
shuts or inclusions) will appear as fine
black lines. Cracks will appear as
brown stains caused by chromic aeid
bleeding out onto the surface. The
blades may be sealed for improved cor-
rosion resistance by immrersing them in
hot water (180° ¥ to 212° ¥.) for one-
half hour. In no case should the blades
be treated with hot water before the ex-
amination for cracks, since heating ex-
pands any cracks and allows the chromme
acid to be washed away. A transverse
(chordwise) 'crack or flaw of any size
1s cause for rejection. An' excessive
number of longitudinal flaws is cause for

rejection. Any unusual condition or ap--

pearance revealed by caustic etching oxr

anodizing should be referred to the man«
ufacturer.

(5) Assembly. Assembly of the pro=
peller hub and blades should be accom=
plished 1n accordance with the manu-
facturer’s recommendations, Clevis
pins, bolts, and nuts which show wenr
or distortion should be replaced, Cot«
ter pins and safety wire should neéver
be used & second time. The use of solf=
locking nuts is permissible only whero
originally used or approved by the nran-
ufacturer.

(d) Assembly of propeller to engine——
(1) Fized-pilch propellers. Loose hub
bolts and bolts installed through the
lightening holes in the integral hub
flange of certain engine crankshafts
cause the majority of the serious diffl-
culties experienced with fixed-pitch pro-
pellers. Either of the conditions, if un-
corrected; will ultimately cause the loss
of the propeller.

(1) Loose hub bolts cause elongated
bolt holes and. damage to the hub bolts.
When not corrected, the bolts break off
or friction causes enough heat to affcct
the glue and char the wood. After suc-
cessive running, checks start at the bolt
holes. ‘These checks are caused, or at
least accentuated, by shrinkage of the
wood due to the excessive heat generated.
If allowed to progress, the propeller
usually flles apart or catches fire.

(ii) On some engines equipped with o
crankshaft having an integral propeller
hub flange, the outer edge of the lighten-
‘ing holes is at the same radius as the
corresponding edge of the propeller hub
bolt holes. When inserting the bolts
through the propeller, care must be ex-
ercised so that the bolts are inserted
through the proper holes in the flange.
Cases have been reported where the bolts
were inserted through the larger lighten-
ing holes and, accordingly the bolt nuts
bore only on the outer edges of tho
lightening holes. In such cases, cons
tinued running of the propeller may
cause the bolt heads or nuts to slip off
the flange and though the large open-
ings in the flange, resulting in the subse-
quent loss of the propeller.

(ili) Both of the conditions discussed
above are very easy to detect, and should
be corrected immediately by a certifi-
cated mechanic or certificated repair
station. In case the hub flange is in-
{egral with the crankshaft, first ascer-
tain that the bolts are properly installed.
Then make the inspection for bolt tight-
ness in the same manner as for any
other propeller hub. Use an open end
wrench to determine hub bolt tightness
and if the nuts can be turned, remove
the cotter keys and draw up the nuts
to the desired setting. Hub bolts should
be tightened, preferably with o torque
wrench, to the recommended valucs
which usually range from 15 to 23 foot-
pounds. If no torque wrench is avail-
.able, an ordinary socket wrench may be
used. This socket. wrench should have
& 1-foot extension lever and the wrenoch
pulled up with the recommended force,
12 inches away from the center of the
bolt which-is being tightened. The
tightening is best accomplished by tight-
ening each bolt a little at a time, being
sure to tighten alternate bolts which are
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diametrieally opposite. Care should be
-taken not to overtighten the hub bolts,
thereby damaging the wood underneath
the hub flanges. The practice of over-
tightening bolts to draw a propeller into
track should definitely be avoided.
Safetying of the nuts should be accom-
plished by means of cotter keys of the
proper size, or heavy safety wire twisted
between each nut. A continuous length
of single safety wire should never be used
as wire failure will result 1n all nuts be-
comung unsafetied.

(e) Alterations to propellers—(1)
General. Al alterations to propellers
should be made m accordance with the
manufacturer’s recommendations.

(2) Alterations to wood detachable
blades and fixed-pitch propellers. It has
been found that the service life of wood
blades and propellers covered with plas-
tic greatly exceeds the service life of
those finished with varmsh. It 1s per-
massible to strip the varmish from any
propeller or blade and apply the plastic
covermng even though the propeller or
blade, when new, had not been approved
for this process. The nature of the
process classifies it as a major altera-
tion. -Only those manufacturers and

certificated repair stations who have re-"

cewved specific approval for the plastic
covering process are eligible to reprocess
m the same manner any propeller or
blade. Any propeller or biade thus al-
‘tered should carry some means of iden-
tification to indicate the change. It 1s
pernmussible for 2 manufacturer to obtamn
approval for, and to assign new model
numbers to propellers and blades of his
own design and manufacture thus re-
processed. It 1s recommended that cer-
tificated repaiwr stations and manufac-
turers reprocessing propellers and blades
not of theiwr own design and manufac-
ture, apply some symbol to the model or
serial number. This symbol or means of
i1dentification must be approved by the
Admmstrator. It has also been found
1 some cases advantageous to replace
the tipping fabric with a thin plastic
covering. This 1s also classified as a
major alteration, and must be performed
by only those manufacturers and cer-
tificated repair stations who have re-
cerwved specific approval for the process.

(f) Precautions—(1) General. Many
persons have been fatally injured by
walking mnto whirling propellers. Pamnt-
g a warning stripe on the propeller
serves to reduce chances of such 1injuries.
Approximately 4 inches of the propeller
tips should be covered on both sides with
ar orange-yellow nonreflecting paint or
‘lacquer. The drain holes 1n the metal
tipping of wood blaaes should be opened
up after the tips have been painted.

(2) Wood propellers. Wood propel-
lers are especially susceptible to damage
from improper handling. When mov-
ing an awrplane, special care should be
exercised to avoid bumping the propeller.
‘The practice of pushing or pulling on a
propeller blade to move an awplane
should be avoided; it 1s extremely easy
to 1mpose forces on a blade 1n excess of
those for which the blade 1s designed.
It 1s_continually necessary to ascertamn
that the glue joints are in good condition
and that the fimish on the entire propel-

FEDERAL REGISTER

ler will protect the propeller from ab-
sorbing moisture. Two-bladed wood
propellers should always be left or stored,
whether on or off of an gairplane, in a
horizontal position to prevent unbalance
from moisture absorption. A good pre-
caution is to cover the propeller with a
well fitting waterproof cover when not in
use. It is very important to protect the
shank section of wood blades from
mossture changes to prevent swelling and
subsequent loosening in the metal sleeve.
In the case of varnished blades, it is ad-
visable to occasionally apply varnish
around the shank at the junction of
wood and metal. In the case of the
plastic covered blade, repair cement may
be applied around the same joint.

(3) Composition propellers. In certain
cases where the blade has been manu-
factured from laminated planks of com-
position material, longitudinal cracks or
splitting between laminations have been
observed after several hundred hours of
operation. These cracks dare nobt
progress beyond definite limits as cov-
ered by the manufacturer's service
bhulletin,

§ 18.30-16 Wewght and balance con-
trol (CAA polictes whichh apply o
§ 18.30)—(a) General. (1) The pur-
pose of the following is to explain various
items concerned with aircraft weight and
balance. Itcovers computation of actual
welght and balance, and its relation to
awcraft operation within its approved
limitations.

(2) The removal or addition of equip-
ment results in changes to the center
of gravity and empty weight of the air-
craft, and the permissible useful load is
affected accordingly. Obviously the ef-
fects of these changes should be investi-
gated in all cases otherwite the flight
characteristics of the airplane may he
adversely affected.

(3) Information on which to base the
record of weight and balance changes
to the aircraft may be obtained from
the pertinent aircraft specification, the
prescribed aircraft operating imitations,
and the latest approved Form ACA-3317.

(4) Reference should be made to
§§ 18.1-1 and 18.1-4 (a) (1) for infor-
mation on specific cases wherein welght
and balance checks need not be made.
Since rotor wing aircraft are in general
more critical with respect to control with
changes in c. g. positions, the procedures
and nstructions in the particular model
mamtenance or flight manual should
be followed.

(5) Terminology* ‘The following ter-
minology is used in the practical applica-
tion of weight and balance control.

(1) Mazimum weight. The maximum
weight 1s the maximum authorized
weight of the aircraft and jits contents
as listed 1n the specifications.

(ii) Emply weight. ‘The empty weizht
of an aircraft includes all operating
equupment that has a fixed location and
1s actually installed in the alrcraft. It
mcludes the weight of the airframe,
powerplant, required equipment, optional
and special equipment, fixed ballast, full
engine coolant, hydraulic fluid, and the
fuel and oil as explained in paragraph
(b) (6) and (7) of this sectlon. Addi-
tional information regarding fluids
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which moay be contained in the awrcraft
systems and which must be included
in the empty weight will be ndicated
in the pertinent aircraft specifications
whenever deemed necessary.

(ill) Useful load. The useful load 1s
the empty welght subtracted from the
maximum weight of the aircraft. This
load consists of the pilot, crew if appli-
cable, maximum oil, fuel, passengers,
and baggage unless otherwise noted.

(iv) Weight check. A weigzht check
consists of checking the sum of the
welghts of all items of useful load against
the authorized yseful load (maxamum
welght less empty weight) of the awreraft.

(v) Datum. The datum is an imagi-
nary vertical plane or line from which all
horizontal measurements are taken for
halance purposes with the awreraft mm
level flight attitude. The datum is m-
dicated on most aircraft specifications.
On some of the older aircraft where the
datum s not indicated, any convemenft
datum may be selected~ However, once
the datum is lecated all moment arms
and the location of the permussible c. £.
range must be taken with reference fo it.
Examples of typical locations of the
datum are shown in fizure 16-1.

(vl) Arm (or moment arm) The
arm is the horizontal distance in mnches
{from the datum to the center of gravify
of an item. The algebraic sign 15 plus
(+) if measured aft of the datum and
minus (=) if measured forward of the
datum. Examples of plus and mnus
arms’are shown in fisure 16-2.

{vil) Ifoment. INIoment i1s the prod-
uct of a welght multiplied by its arm.
The moment of an item about the datum
is obtained by multiplying the weight of
the item by its horizontal distance from
the datum. A typical moment calcula-
tion is given in fizure 16-3.

(vill) Center of gravity. ~'The cenfer
of gravity is a point about which the
nose-heavy and tail-heavy moments are
ezactly equal in magnitude. If the aw-
craft were suspended therefrom it would
have no tendency fo pitch in either di-
rection (nose up or down) The weicht
of the aircraft (or any object) may he
assumed to be concentrated at its center
of gravity.

(ix) Empty welght center of grovify.
The empty weight c. g. is the center of
gravity of an aircraft in its empty waisht
condition, and is an essential part of the
welght and balance record. Formulas
for determining the center of gravity for
tail and nose-wheel type awrcraft are
given in fisure 16-4. Typical examples
to determine the empfy weight and c. 2.
for the tail-wheel and nose-wheel typs
alrcraft are determined by computation
in figures 16-5 and 16-6.

(x) Empty wewht center of gravity
range. The empty weight center of grav-
ity range is determined so that when
the empty weight c. g. falls within this
range the specification operating c. g.
limits will not be exceeded under stand-
ard specification loading arrangements.
In cases where it is possible fo load an
airplane in a manner not covered in the
aircraft specification (. e., extra tanks,
extra seats, etc.) complete calculations
should be accomplished, as outlined n
paragraph (¢) (5) (vi) of fhis section.
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The empty weight c. g..range, when ap-
plicable, is listed on the aircraft specifi-
cations.

(xi) Operating center of gravity range.
The operating c.-g. range-is the distance
between the forward and rearward cen-
ter of gravity limits indicated on the
pertinent aircraft specification. These
limits were determined as the most for-
ward and most rearward loaded c..g.
positions at which the awrcraft meets the
requirements of the Civil Air Regula-
tions. The limits are indicated on the
specification 1n either percent of MAC
or inches from the datum. The c. g.
of the loaded airplane must be within
these limits at all times as illustrated
in figure 16-7.

(xil) Mean aerodynam::c chord
(MAC) 'The MAC 1s the mean chord
of the wing. .For weight and balance
purposes it 1s used to locate the c. g.
range of the aircraft. The location and
dimensions of the MAC will be found mn
the Aircraft Specification, Flight
Manual, or the Awrcraft Weight and
Balance Record.

(xiii) Wewghing pownt. If the c. g.
location is determined by weighing, it 1s
necessary to obtamn horizontal measure-
ments between the -points on the scales
at which the airplane’s- weight 1s con-
centrated. If usual weighing practice
1s followed, a vertical line passing

through the centerline of the axle will.

locate the point on the scale at which
the weight 1s concentrated. This pomt
is called the Weighing Pomnt. Other
structural locations, capable of support-
ing the aircraft, such as jack pads on the.
mamn spar, may also be used. These
pomnts should be clearly indicated in the
weight and balance record when used in
lieu of the usual points. Typical loca-
tions of the weighing points are shown
1n figure 16-8.

(xiv) Mimwmum fuel. Minimum fuel
for balance purposes is one-twelfth
gallon per maximum-except-takeoff
horsepower (METO) and 1s the maxi-
mum amount of fuel which should be
used in weight and balance computa-
tions when low fuel might adversely af-
fect the most critical balance conditions.
To determine the wewght of fuel
gounds divide the METO Rhorsepower

y 2.

(xv) Full oil. Full oil 1s the quantity
of oil shown m the aircraft specifications
as oil capacity. Full oil'should always be
used as the quantity of oil when making
the loaded weight and balance computa-
tions.

(xvi) Tare. Tare 1s- the weight of
chocks, blocks, stands, ete., used when
weiglung awrcraft, and 1s mcluded in the
scale readings. Tare 1s deducted from
the scale reading to obtain the: actual
aircraft weight.

(b) Weighing oprocedure. The fol-
lowing procedure should be followed
when weighing an aircraft:

(1) The awrcraft should be weighed 1n-
side a closed building _to prevent error
in scale reading due to wind.

(2) Excessive dirt, grease, moisture,
ete,, should be remeved from the arcraft
before weighing,

(3) If the.center of gravity 1s to be
determined, the aiwrcraft should be placed
in a level flight attitude.
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(4) Al items of equupment to be in-
stalled 1n the awcraft and included in
the certificated empty weight should be
m place for weighing. These items of
equipment should be a part of the cur-
rent weight and balance record. (See
paragraph (c) (5) of this section.)

(5) Scales should be -properly cali-
brated, zeroed, and used in accordance
with the scale manufacturer’s instruc-
tions. The scales, and suitable sup=
ports for the aiwrcraft if necessary, are
usually placed under the wheels of a land
plane, the-keel of a seaplane float, or the
skis of a ski1 plane. Other structural lo-
cations capable of supporting the air-
craft such as jack pads on the main spar
also may be used. These pomnts should
be clearly indicated in the weight and
bhalance data.

(6) Unless otherwise noted in the air-
craft specification, the fuel system should
be dramned until the quantity mdicator
reads zero or empty with the awrcraft in
level fiight attitude. The amount of
fuel remamng 1 the tank, lines; “and
epgme 1s termed residual fuel and it
should pe mcluded 1n the empty weight.
In special cases the awrcraft may be
weighed with full fuel 1n the fuel tanks
provided a definite means of determining
the exact weight of the fuel is available.

(7) Unless otherwise noted in the air-
craft specification, the oil system should
be completely dramed with all drain
cocks open. Under these conditions, the
amount of o0il remaimng in the oil tank,
lines, and engine 1s termed, “residual oil”
and it should be mcluded m the empty
weight. When weighed with full oil,
actual empty weight equals the actual
recorded weight less the weight of the
oil 1n the oil tank (oil capacity in gal-
lonsx'7.5 pounds) All reports should
indicate whether weights include full
oil or oil dramned (see figure 16-9)

(8) Brakes should not be set while

-taking scale reading.

(9) Tare should be noted when the
aiwrcraft 1s removed from the scales.

(c) Wewht and balance computia-
tions. It 15 often necessary, .after com-
pleting an extensive repair or alteration,
to establish by computation that the au-
thorized weight or c. g. limits as shown
on the aircraff specifications are not
exceeded. The following information
explamns the significance of algebraic
signs used 1in balance computations, out-
lines the loading conditions to check,
and deals with equipment changes. The
awrcraft specifications contain the fol-
lowing nformation relating to the
subject:

C. G. range.

Empty weight c.-g. range when applicable,
MAC (Mean Aerodynamic Chord).
Leveling means.

Datum.

Maximum weights.

Number of seats and arm.
Maximum baggage and arm.
Puel-capacity and arm,

Oil capacity and arm._
Equipment items and arm.

(1) Unit weights for weiwght.and bal-
ance purposes.
[2:T10) 13 « T U — 6 pounds per U. S. gal.

Lubricating oil..... 7.5 pounds per U. S, gal.
Crewand passengers. 170 pounds per person.

(2) Algebraic signs. (1) Care should
be exercised to insure retention of the
proper algebraic sign (++ or ~) through-
ouf all balance computations and to al-
ways-visualize the aircraft (for the sake
of uniformity in these computations)
with the nose to the left. In this posi-
tion any arm to the left (forward) of
the datum 1s minus and any arm to the
right (rearward) of the datum is plus.
Any item of welght added to the aireraft
either side of the datum is a plus weight.
Any weight item removed is a minus
weight. When multiplying weights by
arms, the answer is plus if the signs are
alike and minus if the signs are unlike.

(ii) The following combinations are
possible:

Items added forward ¢f the datum—

(+) weight X (—) arm = (—~) moment,
Items added to the rear of the datum—

(-+) weight X (+) arm = (-+) moment.
Items removed forward of the datum-—

(—) welght X (—) arm = (+) moment.
Items removed rear of the datum-—

(—) weight X () arm = (—) moment.

(iii) The total weight of the alrplane
is equal to the weight of the empty alx-
plane plus the weight of the items added,
mmus the weight of the ifems removed.

(iv) The total moment is equal to
the moment of the empty airplane com-
bined with the individugl moments of
the items added or removed. In com-
bining moments, plus moments are added
and minus moments are subtracted.

(3) Wewght and balance extreme coti=
ditions. The weight and balance ox«
treme conditions represent the maximum
forward and rearward c. g. positions for
the awrcraft. Information showing that
the ¢. g. of the aircraft (usually in the
fully loaded condition) falls between the
extreme conditions should be Included
in the welght and balance data. The
extreme conditions may be determined
either by weighing or computation,

() Forward weight and balance checlk.
When a forward weight and balance
check is made, it should be established
that neither the maximum weight nor
the forward c. g. limit listed in the air«
craft specifications are exceeded. In
making this check, the following infor~
mation should be obtained:

(@) 'The weight, arm, and moment of
the aircraft empty.

(D) The maximum weights, arms, and
moments of the items of useful load
which are located ahead of the forward
c. g. limit,

(¢) 'The minimum weights, arms, and
moments of the items of useful load
which are located aft of the forward ¢. g.
limit,

A typical example of the computations
necessary to make this check using the
above data is shown in figure 16-10.

(i) Rearward weight and balance
check. When 8 rearward welght and
balance check is made, it should be: cs-
tablished that neither the maximum

weight nor the rearward c. g. limit listed
in the aircraft specification are exceeded.
In meaking this check, the following
information should be obtained:

(@) The weight, arm, and moment of
the aircraft empty.

(b) The maximum weights, arms, and
moments of the items of useful load
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which are located aft of the rearward
c. g. limit.

(¢) The mumimum weights, arms, and
moments of the items of useful load
which are located ahead of the rearward
c. g. limit.

A typical example of the computation
necessary to make this check using the
above data 1s shown in figure 16-11.

(4) Loading conditions and/or plac~
ards. (i) If the followmng items have
not been covered in the weight and bal-
ance extreme condition cheeks, or are not
covered by suitable placards mn the air-
craft, additional computations should
be made. These computations should
indicate the permussible distribution of
fuel, passengers, and baggage which may
be carred 1 the awcraft at any one
time without exceeding either the maxi-
mum weght or the c. g. range. The
conditions to check are:

(@) With free fuel, determine the
number of passengers and baggage
permissible.

() With maximum passengers, deter-
mine the fuel and baggage permussible.

(ii) Examples of the computations for
the above items are given in figures 16—
12, 16-13, and 16-14, respectively. The
above cases are mainly applicable to the
lighter-type  personal awrcraft, In the
case of the larger-type transport air-
craft, a variety-of loading conditions 1s
possible and it 1s usually necessary to
have changes m the loading schedule
approved separately by the CAA.

(5) Equipment list. (i) A list of the
equipment included in the certificated
empty weight nray be found in either
the approved awrplane operating manual
or the weight and balance data. All re-
quired, optional, and special equupment
installed m the awrcraft at time of
weighing and/or-subsequent equpment
changes should be entered 1n the awrcraft
operating limitations.

(i) "Requred equpment items are
items so listed 1n the pertinent aircraft
specification.

(iii) Optional equupment-items are so
listed 1n the pertinent aireraft specifica-
tion and nray be mstalled in the awrcraft
at the option of the owner.

(iv) Special equipment is any item not
corresponding exactly to the descriptive.
information 1n the awrcraft specification.
This includes such items as flares, in-
struments, ash trays, radios, havigation
'lights, carpets, ete.

(v) Required and opfional equipment
may be shown.on the equupment list by
making reference to the pertinent item
nuniber listed in the applicable specifi-
cation only when they are identical to
that number item with reference to de-
seription, weight, and armr given in the
specification. All special equpment
items should be shown by making refer-
ence to the item by name, make, model,
weight, and arm. When the arm for
such an item 1s not available, it should
be obtained by actual measurement.

(vi) Equpment changes: The owner
should see that a continuous record for
each awrcraft is kept, listing all changes
affecting the weight, c. &. location, and
equipment changes 1n order that a com-
puted weight and c. g. location may be
established at any time. An entry
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should be made on the equipment list
indicating the items added, removed, or
relocafed, and the date accomplished.
The identification of the repair agency
should be included. Examples of items
so affected are the installation of extra
fuel tanks, seats, or baggage compart-
ments, Figure 16-15 illustrates the ef-
fect on balance when equipment items
are added within the acceptable c. g.
limits and fore and aft-of the established
c. g. limits. Moment computations for
typical equipment changes are given in
figure 16-16 and are also included in the
sample weight and balance sheet in
figure 16-18.

(6) Sample weight and balance re-
ports. Suggested methods of tabulating
the-various data and computations for
determining the c. g., both in the empty
weight condition and the fully loaded
condition, are given in ficures 16-17
and 16-18, respectively. The data pre-
sented in figure 16-17 have previously
been computed in figure 16-5 and rep-
resent a suggested means of recording
this information. ‘The data presented:
in fisure 16-18 have previously been
computed in figures 16-10 and 16-11 for
the extreme loading conditions, and
figure 16-16 for equipment chanze, and
represent a suggested means of record-
ing this information.

(d) Installation of ballast. (1) Bal-
last 15 sometimes permanently installed
for c. g. halance purposes resulting from
the installation or removal of equipment
times and should not be used to correct
a nose-up or nose-down tendency of an
awcraft. It is usually located as far
aft or as far forward as possible in order
to bring the c. g. position within accept-
able limits with a minimum of weight
increase. Permanent ballast is often in
the form of lead plate wrapped around-
and/or bolted to the fuselage primary
structure (tail-post, longerons, or bulk-
head members) Permanent ballast in-
variably constitutes a concentrated load;
accordingly, the strength of the local
structure and the attachment of the
ballast thereto should be investigated for
the design loading conditions pertinent
to the particular aircraft. Permanent
ballast should he placarded: “Perma-
nent ballast, do not remove.” It is not
desirable to install permanent ballast
by pouring melted lead into the tail-post
or longerons, due to difficulties that may
be encountered in subsequent welding
repair operations. It should be noted
that the installation of permanent bal-
last results in an increase of aircraft
empty weight.

(2) When disposable ballast is carried,
the local strength of the compartment
in which the ballast is carried, and the
effect of the ballast on the aircraft bal-
ance and weight should be investigated.

(e) Loading schedule. (1)- The load-
ing schedule should be kept with the
awcraft and usually forms a part of the
airplane flight manual. It includes in-
structions on the proper load distribu-
tion, such as filling of fuel and oil tanks,
passenger seating, restrictions of passen-
ger maqvement, distribution of cargo, etc.

(2) Otfher means of determining safe
loading conditions, such as the use of a
graphical index, load adjuster, etc., are
acceptable and may be used in lieu of the
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information in parasraph () (4) of this
section.

(3) A separate loading condition
should be computed when the awcraff
is to be loaded in other than the specified
conditions shown in the loading sched-
ule.

§18.30-17 Procedures and guiding
comments covering tymeal major clierc-
tions and modifications (CAA policies
which apply to § 18.30)—(2) The wnsial~
lation of an engine of a type other than
that covered by a type certificate or
otherwise approved by the Admwmsirg-
tor. (1) Itis generally understood that
the purpose of mest changes nvolving
the installation of an engine of a type
other than that covered by the original
approval is to permit full advanfage to
be talen of improvements in engine par-
formance which do not involve a ma-
terial increase in engine weight. Thisis

of direct benefit to the operator of the

airplane, as it increases safety of opera-~
tion and/or performance by improving
takeoff, climb, single-engine perform-
ance, true cruising speeds at alfitude,
engine reliability, and enmne life be-
tween overhauls, with few (f any)

changes in the alrcraft structure. It
should be carefully noted that theze
benefits will be difficult to obiawn if the
changes made require or wnvolve an m-
crease in the originally approved air-
plane gross welght or placard speeds. If
the changes result in an increase 1n
placard speeds, it will be necesary i any
event to reinvestizate the structure for
compliance with fiutter prevention meas-
ures. Before making a change in enging
it is always advisable for an owner to
contact the manufacturer of the make
of airplane involved fo learn if the pro-
posed change has ever been approved,
by the Administrafor. If thereis a rec-
ord of approval, it is offen a relafively
simple matter to revise the awrplane fo
conform with the manufacturer’s ap-
proved data.

(2)" The general procedure to be fol-
Jowed, when the rated power of the
engine to be installed exceeds that oriz-
inally used for design purposes or exceeds
the rated power of the enzine bemg
replaced, is described in the following
paragraphs. It consists, briefly; in sub-
stantiating the strength of the engmne
mount and adjacent structure for the
takeoff (1 minute) power and for the
local increase in weight, if any, and m
1imiting the engine output and indicated
speeds for subsequent posting 1n the awr-
craft. e engine placard limits dif-
ferentiate between the power permitted
for continuous operation (maximum,
except takeoff) and that which has been
approved for takeoff only (takeoff, 1 min-
ute) The following procedure applies
to modifications of existing designs but
the principles will also apply o new
designs under consideration.

(3) To expedite handling and o re-
duce the usual exchange of correspond-
ence to 2 minimum, the applicant for
approval of the change should akways
supply a- complete deseription of the
proposed engine replacement. When an
individual airplane is being modified it
should be identified in the correspond-
ence as to name of manufacturer, model
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designation, manufacturer’s serial nums-
ber and identification mark. In addi-
tion, & new or revised awrplane model
designation should be selected to distin-
gwsh it from the original model. The
current status of the engine to be used
should be determmned prior to the com-
pletion of any extensive changes. CAA
fleld inspection personnel are supplied
with this information and they will as~
sist in the determination of the status
of the engire in question. Copies of the
approved engme specification can be ob-
tained from CAA Office of Aviation In-
formation, Department of Commerce,
Washington 25, D. C.

(4) The data submitted should include
a comparison of the weights of the orig-
inal and proposed engine mstallations.
Appendix I of the “Repair and Altera-
tion. Manual” will be found useful in
rechecking the balance. The amreraft
specification includes the approved cen-
ter of gravity range.

(5) Changes m engine mount struc-
ture and the local effects of an mecrease
in engine weight must, of course, be 1n-
vestigated. The extent of such investi=-
gation will depend largely upon the
amount of increased power the applicant
desires to use 1mn takeoff (1 mnute) and
the remaining operations.

(6) (1) Awrspeed placard Gmits, (@)
There are some certificated awrplanes m
service which do not display the placard
speeds specified in the.current require~
ments. These airplane models were ap-
proved prior to the application of the
1934 edition of Aeronautics Bulletin No.
7-A in which the requirements for air-
speed placards first appeared in the air-
plane regulations. In these cases when
the rated power of the engine bemng -
stalled exceeds that of the engmne mnstal«
lation originally approved, the following
aiwrspeed limits should be displayed:

Level flight or climb: Vg,

Glide or dive: 1.2 Vy, is the actual Indicated
high speed in level flight obtainable with
the power of the engine originally used.

(b) If the applicant for approval
wishes to raise these placard limits, there
are no objections to his investigation of
the case. The current requirements will
serve as a guide for determinming which
components of the amrplane and perti-
nent loading conditions or design eriteria
involve a consideration of design air-
speeds. For cases m which airspeed
placard limits were determined as part
of the orginal approval, the use of an
engme with rated power in excess of
that originally used for design purposes

will not require changes of the’original.

airspeed placard limits. However, as
previously mentioned, an attempt to 1n-
crease these placard speeds will repre-
sent a revision of the basic structural
design data and as such will usually re-
quire an appreciable amount of reinves-
tigation for purposes of determiming
whether the airplane structure can with-
stand the awrloads incident to the in-
creased performance. As a rule only the
airplane manufacturer or an experienced
engineer can efficiently make the neces-
sary investigations. The Admimstrator
dees not initiate such studies.

(ii) "Engine placard limits. (a) The

amrplanes discussed above in most -

RULES AND REGULATIONS

stances do not display the engine placard
limits specified in the current regqure-
ments. In these cases when the rated
power of the engine being installed ex-
ceeds that of the engme installation
bemng replaced the following engine op-
eration limits should be displayed:

Maximum, except takeoff horsepower, not
to exceed the output of the originally ap-
proved engine installation which is being
replaced.

Takeoff (1 minute) horsepower, limited by*

Approved takeoff rating of engine,
Status of propeller used.

Strength of engine mount structure.
Fuel flow capacity.

Engine cooling requirements.

(b) For cases in which engine placard
limits were determined as part of the
original approval of the airplane, the use
of an engine with rated power different
from that of the engine being replaced
will requre the display of new placard
limits corresponding with the maximum
permissible output determined by the
followmsg:
~ Maxzimum,
limited by:
Approved rating of engine,

Status of propeller used.

Strength of engine mount structure.

Fuel flow capacity tests. (There are a few
supercharged installations.for which the
maximum, except takeoff, rating is greater
than the takeoff rating Therefore, the
maximum, except takeoff power, 1s used in
determining the fuel flow required.)

Full power longitudinal stability character-
Istics with rearmost center of gravity.

Engine cooling tests.

Design power used in original analysis.

“Takeoff (1 minute) horsepower, limited by
items listed above.

(iii) Inspection and fight tests. (@)
Following receipt and approval by the
Admimstrator of file data satisfactorily
accounting for the change 1n engine as
discussed in the foregoing paragraphs,
the usual nspection and a recheck of
certamn flight tests will be authorized.
The extent of the flight tests will depend
upon the nature of the replacement with
respect to the original approval.

() It will be of interest to designers
to note that provision for future in-
creases iIn engme power and alrplane
performance can easily be made 1n the
origimmal design by the following methods:

(1) Assume a power loading of 12
pounds per horsepower mn determining

except takeoff horsepower,

-the maneuvering load factors.

(2) Design the engme mount, adja-
cent structure, and powerplant installa-
tion for the maximum power which might
possibly be used in the future.

(3). Assume a design: level speed (VL)
considered high enough for all future
operatiops. In this connection it should
be noted that speed placards refer fo
“indicated” awrspeeds and that the cor-
responding actual awrspeed may there-
fore exceed the placard speed at altitudes
above sea level.

(b) The conversion of an approved.

type landplane or seaplane io approved

skiplane status. There are two distinct-
“steps mvolved i obtaimng the Admin-

1strator’s aproval of an awrplane equipped
with skis. ‘These are as follows:

Approval of the ski model.
Approval- of the airplanc ecquipped with
approved skis,

It should be noted thaft the approval of
a ski and the approval of & ski installn«
tion are two separate cases. The Ad-
mimstrator’s approval of a ski for & spec«
ified static load for quantity production
under a type certificate does not imply
approval of the ski installed on any cer-
tificated airplane. It maeans only that
the ski itself is satisfdctory. This is
true also in the case of a single set of
skis where no type certificate is involved,

(1) Approval of the ski model: The
strength of all skis must be substanti-
ated before they may be used on cer«
tificated aircraft, whether or not the
designer or manufacturor desires to ob-
tan a type certiflcate for the skis.

(2) Approval of an awrplane equipped
with approved skis. Certain airplane
models are already aporoved with cer-
tain specific approved skis installed,
‘The owner of a certificated airplane of
some such model wishing to install skis,
need only install skis of the model with
which airplanes of his model are ap-
proved and his airplane will be approved
with the skis installed, upon the satis-
factory completion of an inspection of
the installation by a CAA representative,
Should changes in the landing gear be
necessary.to accomnrodate the skis, the
owner, of course, must make the changes
in accordance with the change data ap-
proved by the Administrator, Xf the
airplane is of a model which has not
been approved with the installation of
skis of the particuldar approved model it
1s deswred to install, the procedure hero-
nafter outlined should be followed:

(1) Technical data showing any
¢hanges in the landing gear should be
submitted to the Administrator for ap-
proval. This is not often necessary, as
skis are usually designed to attach to
the axles in place of the wheels,

(ii) Upon approval of the change
data, if any, the installation must pass
a satisfactory inspection by a representa
tive of the Administrator.

(iii) During this inspection, the repre-
sentative will obtain,the weight of the
ski installation gnd the weight of the
wheel mstallation which has been ro-
placed.

(iv) Upon completion of a satisfactory
inspection, the representative will wit«
ness takeoffs and landings, and other
demonstrations if deemed necessary, of
the awrplane equipped with skis. The
charactenstics of the airplane equipped
with skis must be acceptable to the Ad-
mnistrator’s representative.

(v) If the airplane inspected and
tested is a standard airplane of o certain
model and the skis installed are approved
under a type certificate and manufac-
tured under & production certificate or
if the skis are manufactured under an
approved type certificate, all airplanes of
this model will be considered eligible for
approval when equipped with skis of the
model installed on the airplane ine
spected. 'The aircraft specification will
identify the approval accordingly.

(vi) If the skis installed are not ap-
proved under an approved type certifi-
cate or were not manufactured under a
production certificate, each airplane so
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equpped must undergo the tests above
i order to be eligible for approval. The
notes on the pertinent aircraft specifica-
tion will list fhas distinction.

(¢) Increase in gross weiwght. An ine
crease m gross weight will naturally re-
quire that the structure be able to with-
stand greater loads 1n fiying and landing.
There 1s usually 1nvolved, therefore, a
study of the original design data and the
preparation of a partial strength analy-
s1s, preferably by the manufacturer of
the awrplane. Likewise, the fiying char-
acteristics will be affected, so flight tests
are usually requured. Increases in
werght are often accompamed by
changes in weight distribution, the ef-
fects of which are covered in § 18.1-2 (¢)
Incredses mn gross weight for specific -
dustrial purposes, such as crop dusting,
.may be permitted, provided that the re-
quirements of Part 8 (restricted cate-
gory) of this subchapter (i. e. the Civil
Air Regulations) have been complied
with.

(d) Change wn wewght distribution.
(1) Any change i the location of items
having considerable weight or the addi-
tion of new items (egmupment, etc.) may
have serioustefiects on the flight behavior
of an awplane. When any changes 1n
weight distribution are made, it 1s the
repair agency’s responsibility to deter-
mmne by computation or reweighing,
whether or not the anpproved limits,
which appear on the awrplane specifica~
tion 1n the case of later medels, will be
exceeded. If they are, approval cannof
be granted unless the structure 15 sub-
stantiated for the new limits and it 1s
shown that the new limits are 1n com-
pliance with all flight requirements as
proved by means of a flight test.

(2) It 1s of the greatest mmportance

to realize that flight characteristics not
only become worse gradually with rear-
ward displacement of the center of
gravity, but that a condition sometimes
exists or will finally be reached where a
small change i weight will have very
large effects. For this reason, care
should be taken not to install items to
the rear of the rearward c. g. limit for
which the aiwrcraft was onginally ap-
prcved. Removal of items forward of
the forward c. g. limit for which the
awcraft was originally approved will
have a smmilar effect. Increasmng the
weight forward of the wing will tend
to disturb the halancing in flight and
-might make the landing conditions dan=-
-gerous. Naturally, the effects of weight
changes will be greater near the nose
and the tail. Reasonably small changes
within the portion covered by the wing
are not usually serious from a balance
or stability standpommt. For details re-
garding weight and balance procedure,
see § 18.30-16.

(e) Instaliation of new items. In ad-
dition to the effects on weight and weight
distribution discussed in this section
there 1s a danger that a piece of new
equpment, if improperly installed will
cause local loads which mght serigusly

.damage the airplane structure. It

should be remembered that in flight

‘maneuvers and in landing, it 1s possible

to develop inertia forces such that an

item will impose a load of several times

its own weight on the supporting struc-
No. 228—8
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ture. For instance, a 35-pound storage
battery supported by a fuselage cross
tube will have the effect of weight of an
applied load of over 100 pounds on the
cross tube during a hard landing., If
the cross tube was not originally de-
signed for this load, it will probably fail
or bend. The greatest danger arises
when such a partial fallure gccurs in
landing, without being noticed, as the
structure might then fail completely
during some subsequent flight.

(f) Alterations or modifications of
control surfaces and systems. (1) Any
change in the size -of control surfaces
affects the loading conditions for the
aiwrplane structure and therefore requires
additional strength analyses, static tests,
or both. Flight tests. are usually re-
qured also. One should be particularly
warned against making minor changes
on control surfaces, since the original
design often just meets certain require-
ments for flutter prevention. No bal-
ancing weights should be removed or
added without consulting the manufac-
turer and finally obtaining an Aviation
Safety agent’s approval. The impor-
tance of retaining the proper balance
and ngidity of airplane control surfaces
during repair and maintenance work
cannot be underestimated. In order to
preciude the occurrence of flutter in a
control surface, a degree of static and/or
dynamic balance is established for each
model of aircrafit. Failure to check and
retamn the original or maximum allow-
able degree of balance may allow serious
hazards to safe fiight to exist in an
awplane.

(2) The development of new materials
and construction techniques has made
possible lighter control surfaces, for a
gven area, on many postwar airplanes
than were used on some older airplanes.
The effect of using these lighter surfaces,
insofar as flutter is concerned, is to make
the surface more sensitive to welight
changes. Repair can cause a greater
change in weight distribution, or center
of gravity, than would be the case with
the Heavier surfaces. Since control sur-
faces are, in some models, only balanced
to the degree necessary to obtain flutter-
free operation up to the maximum speed
for which the airplane is designed in the
original, undamaged condition, repairs
to these lighter surfaces should be care-
fully considered from the standpoint of
how they affect the balance of the sur-
face. This is true whether or not it has
a balance weight. Therefore, any struc-
tural repairs to control surfaces should
be performed with due consideration of
the effect of such rework on the balance
of the surface: the repair work should
be done 1n a manner so that the original
or maximum allowable static unbalance
1s not exceeded; or counter-balance for-
ward of the hinge line should be added,
when possible, to retain the original or
maximum allowable static unbalance.
When the static unbalance cannot be
brought within the limits and in the
manner prescribed by the manufacturer,
the control surface must be discarded.

(3) Special attention is called to the
indiscriminate application of extra coats
of dope or paint to a control surface.
In some instances, the application of
extra cpats of dope or paint has resulted
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in unsatisfactory control surface balance
conditions. Proper maintenance of con-
trol surface balance conditions may re-
quire removal of dope or paint down fo
the base coat prior to application of new
finish coatings.

(4) In line with proper mamntenance
for the prevention of flutter, the “water-
tightness" of the original control surface
should be retained. Instances of flutter
have occurred due to the high unbalance
of a control surface arising from trappesd
water or ice within the surface. There-
fore, either the orizinal “water-fight-
ness” or water drainage provisions should
be,checked and refained during mainte-
nance work.

(5) In addition to improperly bal-
anced surfaces, improperly mamtaned
trim tab systems can contribute greatly
to the possibility of flutter occcurrence.
Trim tabs, in most cases, are not bal-
anced and flutter is prevented by pro-
viding a rizid trim tab mechanism. In
order to keep the weight of the mamn
surface aft of the hinge line as light as
possible, trim fabs and thewr actuating
mechanisms are built as lightly as pos-
sible. This fact together with the wni-
bratory nature of airflow at the tab can
create a mechanism which 1s hghly sus-
ceptible to wear and deformation. In
service use, therefore, the tab nisidity
may be decreased to an unsafe value.

(6) Inmaintaining trim tabs and their
actuating mechanism, only a munor
amount of wear can be folerated, 1n com-
parison to the rest of the airplane. The
maximum free-play that 1s accepfable
is 235¢, of the chord, measured at the
trailing edge. For example, a tab which
has a chord of four inches at one pomt
along its span, would have a permssible
free-play of 4 x 0.025 or 0.100°” (total
motion up and down) measured at that
Iccation on the trailing edgse. Any slack
in excess of this amount should be elim-
inated by overhauling the system.

(g) Fairing and cowling modifications.
(1) Although changes in fairing can
usually be made without impainns the
airworthiness of the aircraft, it has been
found thaf certoin airplones are very
censltive to slizht changes in body lines,
windshield designs, and filleting. Ob-
viously, any change in engine cowling
affects the cooling and thereby intro-
duces possibilities of malfunctiomnz or
Tajlure of the engine.

(2) Low wing airplanes are usually
suppled with wing-fuselage fillets which
prevent tail buffeting. Any alteration
of such fillets may be dangerous. The
manufacturer should be consulted re-
garding such changes.

(h) Appliance installations. The air-
craft and appliance- manufacturer’s mn-
structions for installation of equpment
should be closely followed. In particu-
lar, the recoil from flares should be pro-
vided for and, in the case of position
lights, where certain angular limits are
required, the lizht manufacturer's
mounting instructions should be followed.

(1) Batteries. Batteries should be mn-
stalled in accordance with the insfruc-
tions contained in §8§ 3.682 through 3.634,
42.571, and 4b.621 of the Civil Air'Regu-
lations. It should be noted that dry
batteries are not considered satisfactory
for the operation of position lights.
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(§) Powerplant changes. (1) The
powerplant installation on a certificated
awrcraft has been thoroughly checked mn
accordance with rules based on-a study
of accident and service records covering
several years of operation of all types
of awrcraft. ‘These records show that
many accidents are due to improper in-
stallation 1n small details conecernming
the fuel or oil system, cowling, mani-
folding, and items of a like nature. It
is, therefore, unwise {0 make any
changes without careful consideration.

(2) When changes appear to be neces-
sary in the powerplant installation, the
manufacturer of the awreraft should be
consulted. If the manufacturer has no
data concerning such a change, an Avga;-
tion Safety agent should be consulied to
determine if the airworthiness of the air-
plane will be adversely affected by mak-
ing the change.

(k) Propeller changes. With refer-
ence to propeller changes, the pertinent
aircraft specification states the type of
propeller which 1s approved. A large di-
ameter propeller should not be used with-
out 1nvestigation, because it may result

RULES AND REGULATIONS

in unsatisfactory ground. clearance and
resultant damage to the tips. Further-
more,-a change to a propeller of appreci-
ably different diameter, either larger or
smaller, or different pitch, might 1n some
cases result m unsafe performance.

APPENDIX A—FORMS

NoTe: Forms to which reference has been
made throughout this part (Civil Aero-
nautics Manual 18) have been filed with the
Federal Register Division as part’ of the
original document.

APPENDIX B—TABLES

Tables to which reference has been made
throughout this part (Civil. Aeronautics
Manual 18) are presented in Appendix B.
These tables complement the various sec-
tions of CAM 18.30 and the numbers assigned
to them have been developed and codified
to each section of CAM 18.30. For instance,
the first table relating to CAM 18.30-2 is
numbered 2-1: This number (2-1) picks
up the section number within CAM 18.30
and then by appending a dash followed by
sequential numbering 1, 2, 3, etc., indicates
which table within the section is being ref-
erenced. For example, table 2-1 is the first
table within section 2 of CAM 18.30,

TADBLE 2-1—SELECTION AND PROPERTIES OF ATRCRAFT WWO0OD

1 2

Strength properties as

Bpecles of wood compared to Spruve

Maximum
permisislble

grain

deviation

(slope of
grain)

3 - 4

Remarks

Bpruce (Picea) sitka (P.
Sitchiensts) red (P, Ru-
bra) white (P. Qlauca).

Douglas fir (Pseudotsuga
Taxilolia).

100 percent. v ccaoaaao

Exceeds Spruce-ooeaea-

Noble fir (Abies Nobiles)..| Slightly exceeds spruce
except 8 Sgeroent defi-
clent in .

>

Western hemlock (Tsuga

Slightly exceeds spruce..
Heterophylla).

Properties between 85
percent and 96 percent
those of spruce.

Plne, northern white (Pi-
nus Strobus).

‘White cedar, Port Oxford | Exceeds spruce.cceeane.- -
l(lcl}nhamecypm’ls Tawso-

~Slightly less than sprucs |-
except in compression
(crushing) and shear.

Poplar, yellow (Lirloden-
row Tulipifera).

Excellent for all uses. Considered as standard
for this table.

May be used as substitute for spruce in same
sizes or in slightly reduced sizes providing
reductions are substantiated. Difficult to
work with hand tools. Some tendency to
split and splinter during fabrication and
considerable_more care in manufacture is
necessary. Large solid pleces should be
avoided duetoinspection difficuities, -Gluing
satisfactory.

Satisfactory characteristies with respect to
workabllity, warping, and splitting. May
beused as direct substitute for sprucein samo
sizes providing shear doesnot become critieal.
Hardness somewhat less than spruee. Gluing
satisfactory.

Less uniform in texture than spruce. May be
-used as dircet substitute for sprace. Upland
growth superior to Jowland growth. QGluing
satisfactory.

Excellent working qualitfes and uniform in
propertles but somewbat low in hardness
and_ shock-resisting capacity. Cannot be
used as substitute for spruce without increase
in sizes to compensate for lesser strength.
QGluing satisfactory.

May be used as substitute for :gx:;co in same
sizes or in slightly reduced providing
reductionStare substantiated. Easy to work
with hand tools. QGluing difficult but satis.
factory Joints can be obtalned if suitable
precautions are taken,

Excellent working qualities, Should not be
used as a direct substitute for spruce witbout
carefully accounting for slightly reduced
strength properties. Somewhat low in shock-
resisting capacity. QGluing satisfactory.

1:16

115

115

115

11y

118

Nores (Table 2-1.)

1. Defects permitted.—~(a) Cross grain.
Suiral grain, diagonal grain, or a combination
of the two is acceptable providing the grain

does not diverge from the lohgitudinal axis
of the material more than specified in col=
umn 8. A check of all four faces of the
board is necessary to determine the amount

of divergence. Tho direction of freo-flowing
ink~will frequently assist in dotormining
grain direction.

(b) Wavy, curly, and finterlocked gralu.
Acceptable if local irregularities do not ox«
ceed limitations specified for spiral and
diagonal grain,

(c)y Hard knots. Sound hard knots up to
% inch in maximum diameter acceptiablo
providing: (1) they are not in projecting
portions of I-beams, along the edges of
rectangular or beveled unrouted beams or
along the edges of flanges of box boams
(except in lowly stressed portions): (2)
they do not cause grain divergonce at tho
edges of the board or in the flanges of a
beam more than specified in column 8; and
(3) they are in the center third of tho boam
and are not closer than 20 inches to another
knot or other defect (portains to 3j-inch
knots—smaller knots may be proportionatoly
closer). Knots greater than 4 inoh should
be used with caution.

(d) Pin knot clusters. Small clustors g«
ceptable providing they produce only a small
effect on grailn dlrection.

(e) Pitch- pockets. Accoptable in contor
portion of a beam providing thoy are at loast
14 Inches apart when they lle In the same
growth ring and do not exceed 1!4 Iinohes
length by 1 inch width .by % inch dopth
and providing they are not slong the pro«
Jecting portions of X-beams, along the edges
of rectangular or beveled unrouted beaniy
or along the edges of the flanges of box
beams.

(f) Mineral streaks. Accoptable providing
careful inspection fails to reveal any decay.

2. Defects not permitted—(a) Cross groin,
Not acceptable unless within limitations
poted in 1 (a).

(b) Wavy, curly, and interlocked grain,
Not acceptable unless within limitations
noted in 1 (b).

(c) Hard Eknots. .Not acceptablo unless
within limitations noted in 1 (o).

(d) Pin knot clusiers. Not acceptable it
they produce large efiect on grain direction.

(e) Spike knots. Theso are knots rune
ning completely through the depth of a boam
~perpendicular to the annual rings and ape
pear most frequently in quarter-sawed lume
ber. Wood containing this defect should bo
rejected. -

(L) Pitch pockets. Not accoptablo unless
within limitations noted in 1 (o).

(g) Mineral streaks. Not accoptable if no-
companied by decay (seo 1 (£)).

(h) Checks, shakes,, and splits. Checks
are longitudinal cracks extending, in gen-
eral, across the annual rings. Shakes aro
longitudinal cracks usually between two ane
nual rings. Splits are longltudinal craocks
Induced by artificially induced stress. Wood
contalning these defects should bo rejeoted.

(1) Compresston wood. ‘This defoot 1s vory
detrimental to strength and is difficult to
recognize readily. It Is characterlzed by
high speclfic gravity, has the appearance of
an excessive growth of summor wood, and
in most species shows but.little contrast in
color between spring wood and summoeor wood.,
In doubtful cases the material should be
rejected or samples should be subjected to
a toughness machine test to establish the
quality of the wood. All matertal contalne
'ing compression wood should be rojectod.

(J) Compression fatlures. This defect ip
caused from the wood heing overstressed in
compression due to natural forces durlng
the growth of the tree, felling trees on rough
or irregular ground or rough handling of logs
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or lumber. Compression failures are char-
acterized by a buc! of the fibers that
appear as streaks on the surface of the piece

substantially at night angles to the grain,
and vary from pronounced failures to very
fine hair lines that require close inspection

to detect.

should be rejected.

Wood containing obvious fallures
In doubtiful cases the

wood should be rejected or further inspec-
tion in the form of microscopic examination
or toughness tests made,; the latter means
being the more reliable.

(k) Decay. Al stains and discolorations
should be examined carefully to determine
whether or not they are harmless or pre-

liminary -or advanced decay.

Al

pleces

should be free from rot, dote, red heart,
purple heart, and-all other forms of decay.

TABLE 2-2—COLD-SETTING SYNTHETIC-RESDN GLUES 1

Approxi-
mate
Destgnation Typs Eggf.“.“,fi
F.in
hours
Amberlite PR-115.____| Resorcinol.coeeeea.. 4
Bakelite BC-17513. do. 4
Bakelite BCU-1.......| Room-temperature 4
urea.
Bakelite BCU-5 do. > 4
Bakelite BCU-12772. do. 4
Cascamite ANS do. 4
Cascamite 12 do. 56
C ite 66, do. b 4
Cascamite 77. do. 56
Cascamite 151 -.--do 13
Cascophen RS-216..-.] Resoreinol ___..._.. 33
Cascophen R5-224 do. 34
Cascophen R§~232. do. 3+
Casco Resin No..5._.| Room-temperature 4
Casco Resm No. 5. do. 56
Casco Resin 135, do. 59
Durez 12688, caccmecean Resoreinol.......... 3
Durite 2989............|- Room-temperature 5
-~ urea.
Daurite 3026. Resoreinol 3
Kaseno 2690. do. 3
Lauxite PFC do 3
Lguxite 77-X. oo Room-temperature 4
urea.
Lauxite 8I-MX do. 2-5
Lauxite 224 ~ do 3
Le Page's Panite__.._.| Ropm-temperature 4
urea.
Penacolite G-1124.....| Resore:nol. .. caeee-a 2-3
Penacolite G-1131 do. 215-3
Penacolite G-1215. do. 3
Perkins I-100. ... Room-temperature. 4
urea.
Perkns D-110 do. ]
Perkins D C-246. do. 5
erkins R85 oo Resoremnol e ccveen 2
Perkins RP-60, do. 2
Phenac Resin Adhe- do. 5
sive 703.
Plaskon 201-2-coaeeeo. Room-temperature 4
urea. N
Plaskon 250-2. do. 4
Plyophen (600.c e Respremolo o eocaeoo 4
Synvaren PLS. do. 214-314
Synvarite C.ooeeeeeee--| Room-temperature.. 4-5
Synvarol WR-513 do. 2-3
Uformite 420, do 34
Tformite 500, do. 34
Uformite CB-552. do. 34
Urac 189, do. 4-5
Ug:ég Resin Adhesive do 434
TSP Resoreinol.. -| Resoremno)occaeaeeoe| 3364
‘Weldwood.. ... -| Room-temperature.. 34

1 The inclusion of any glue in this table does not consti-
tute an endorsement on the part of any government
agency or assurance that.it will meet applicable specifi-

cations.
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TADLE 2-3—2{rmiul RECOMUENDED BEND RADN 5FOR AIRCCAFT PLYWOGD 3
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10 perecnt molsturo content,bent ¢a Thereuzhly soaked {n hiot waterand
cold mandrels tent on collmandrels
At 00° to faca At (2:6 cr4’to At €62 to faco At tg:c cr45* to
Plywood thickness
¢V} (] ® (¢)) ) ©)
Inch No, plies Ineles Ineles Inches Incles
0.035 3 2.0 L1l 0.5 0.1
07 3 &2 3.2 1.5 .
.100 3 8.0 &2 2.6 .
125 3 12 7.1 3.8 1.2
185 3 15 10 5.3 1.8
+185 3 o 13 7.1 2.6
e 5 17 1 I 2
.180 5 a1 14 7 3
25 5 2 17 19 4
<20 5. 3l 0 12 5
315 5 43 23 16 7
«375 S ot 26 21 10

1 Cglel:smns (1) and (3) may also bo used for determining the maximum thickness of singla laminations for carved
members.

TADLE 3-1—TEXTILE FAnRIc USED v AmnenArT COVERING

Minimum | Minimum | MMinimum
Materlils | Specificatio iongi | stagth | clrcagth | [Thread ematl Gooang ook
er! catlen streng eng etreng e and remark:
now nowe deterlzrated | Derinch
(undoped) | (undoped) | (undoped)

Afrplane  cloth.| Seciety  Auto- | €0 pounds | & pounds | &0 peunds | 80 mini- | For usa on alf afr-
mercerizedcot- motive En- ey warp and rer Ingh, mom, 8% craft. Requaircd
ton (Grade gincers AMS warp and fnin on alreraft with
“AN), S8 (TSO- ol voarp sod wing loadings

C15 referencecs il greatr than O
is_speclfica- P. 8. 1., and pla-
tion), carded never-
execed speeds
grc:xtci?) than 100
m.p.h.
DO.ueennnna. DIIL-C-5540. do do do. do. Altcnate to AMS
<200,

Afrplano  cloth | MIL-C-%543 do. do. do. do. Alteroate to MIL~
cellulose ni- C-I615 or AMS
trate pre- 33% (andoped).
doped. Fin"h with ecll-

sze nitrate dope.

Afrplane  cloth { MIL-C-Z642, do do. do. do. Altcrnate to MIL-
cellulese  ace- C-20156 or AMS
tate butyrate, 2356 (andopcd).
predopod. nisk vitis ccl-

Inlizracetate bu-
tyrate dope.

Afrplane  cloth | Seclety  Aute- | €3 pounds | 4 pounds [ 45 pounds | 80 miIni- | For uss on aireraft
mercerized motlve En- per Inch uarp and porinch, muom, 04 with wing lo22-
cotton. gincers AMS warp and Gl maxim inzs of Iiss thon

o8 50-| 4L warp and 2 p. s. £, cud

C14 refer- an. plicarded nover-

ences this execed speeds of

£pee.). lcss than 160
m. p. h.

Afrplane  cloth | Soclety  Auto- | 29 pounds [ 3 pounds { 35 peunds | 110 maxl- | For u’i«c on glilzs
mercerized motive En- ®r Inch vaarp and perfnch, mumvarp | with waz ed-
cotton, pineers AMS warp and prit A and fill, ingof8p.s.for

3802 AL 53, and  plie
~ cardcd mever-
execed spoeds of
- R %35 m. p. b. ¢r

53,

Glider fabric] A. A.°F, No. | %5 pounds |4 pounds |59 pounds | 80 mini- | Alternate to AMS
cotton. 16128, per  Inch warp and pcr fnch, mumwIsp 302~

g’lapr and filL and fill,

Afrcraft linea.....| BritishDTDS0. This materizl
meefs the nun-
mum strength
roqaircments  of
TS0-C13.
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Nore: The above torque loads may be used

RULES AND REGULATIONS

TABLE 8-2—HARDNESS VALUES FOR STEEL—Con.

TABLE 8-3—~HARDNESS VALULS FOR ALUMINUM ALLOYS

for all cadmium plated steel nuts of the
fine or coarse thread series which have ap- Rockwell Vickers Brinell .
proximately equal number of threads and hardness dia-d hardness s’trrggsit]g
equal face bearing areas. 7 mon shiy
4 & C-150 | B-100 | B¥™ | Tung. 1000 b
TABLE §-1—NUMERICAL SYSTEM ¥OR STEEL kgdond) ke hard- oten 1 Steel | sq.m.
IDENTIFICATION mond | Yeball| BESS ball
Numerals
Type of steel and digits 17 | %9 | 27 218 | 210 | 102
Carbon steels, 1xxx ;g gg-g 'gg §;4 20115 1%
Plain carbon steels 10xx 14| ore | a3 | B8 | Ml o
Free cutting steels 11xx 13 04.1 211 202 193 95
12 X 2
Manganese steels (manganese 1.60-to 1 3‘;_3 28; }gg %gg 8:1;
10 91.8 199 191 183 90

1.90 percent) 9 |ouz | 196 | 187 | 1%0 89
Nickel steels. 8 60.3 -| 192 184 177 83

3.50 percent nickel oo oo : §3'7 }gg 180 1 &

5.00 percent nickel__ g gg 183 174 168 84
Nickel chromium steels . 179 171 165 83

3 £
9.70 percent nickel, 0.70 percent 2 §g %-}; }{;g }gg gf
chromium 30zx 1 85.5 171 163 158 80
1.25 percent nickel, 0.60 percent IO B T I ®
chromium 31xx O > 17 | 148 | 145 | ‘74

175 percent nickel, 1.00 percent -, — gg-5 %23 }% }gg 53

chsombu Sl IR AE IR

3.50 percent nickel, 1.50 percen c——— i 6

——— | 4 135 126 122 64
chromium 33xx — 72 120 120 117 62

Corrosion and heat resisting__.___ 30xxx ——— 70 125 116 113 60

Molybdenum steels soxx ) oo @ M| M| B

3 Chromium molybdenum steels_..__ 41xx i 64 12 104 100 54
Nickel chromium molydenum steels. 43xx —— gé }8§ lgg gg gg
Nickel molybdenum steels 1 99 91 87 18
1.76 percent nickel, 0.25 percent 51 95 86 83 46
molybdenum 2] 3] 82| 4

8.50 percent nickel, 0.25 percent 39 k7 76 72 40
maihaenum soxx el z|gl s
Chromium steels [:0.04 24 72 64 ~60 a4

Low chromium 51xx 20 69 61 57, 32

Medium chromium 52xxx o lé gg gz % gg

Corrision and heat resisting____.__. Blxxx ”

Chromium vanadium steels___ -~ BXXX J—— .

1.00 percent chromium. ... . Blxx load\gckem hardness values obtawed with following
Natlonal emergency steels_... - Bxxx Kilograms
Sllicon manganese steels___.__._ - 9XXX s to %?ﬁf&gfx" b

2.00 percent silicon 92xx 91 to 62, nclusive, 10

‘TABLE 8-2—HARDNESS VALUES FOR STEEL

Rockwell Vi Brinell-
ckers| .
hardness iae bardness 2 Tensile
mond T
C-150 | B-100 | PYT3" | pung. 4 -
kg.load| kg, hlgxi-g- sten [ Steel.| peil;]
dig- | Joad { POCCY | carbide [ ball | S9- 10
mond | Yeball ball
53 573 554 - 283
52 536 538 - 273
51 539 523 500 264 -
50 523 508 488 1T 256
49 508 494 476, 246
48 493 479 464 237
47 479 465 453 21
46 465 452 442 221
45 452 440 430 215
44 440 427 419 208
43 428. 415 408 201
42 417 405 398 194
41 408 394 387 188
40 ——— 396 385 377 181
30 o o...-| 386 375 .| 367 176
38 —— 376 365 357 170
N 37 ——— 367 356 347 185
30 357 346 337 160
35 348 337 327 155
34 339 329* 318 150
33 330 319 309 147
32 321 310 301 142
31 312 302 294 ~139
30 304 293 286 136
29 298 236 279 132 -
28 268 | 258 | 22 | 120
27 281 271 265 126
1 e, 274 264 250 123
a5 267 258 253 120
24 261 252 247 118
23 255 246 241 115
22 100.2 250 241 235 112
21 90. 6 245 236 230- 110
20 98, 240 231 |- 225 107
193 98.1 235 226 220 104
18 97.8 231 222 215 103

2 Brinell hardness values obtained with 3,000 kg. load.

except tungsten carbide ball values 153 to 86, inclusive,
obtamed with 1,500 kg. load and from 83 to 54, inclusive,
with 509 kg. load.

3 Rockwell C values below 20 are not recommended for
correlation; however, these values are sufficiently ac-
curate to indicate the trend of relationship,

Material commercial Hardnesy |, Brinetl
deslgnatfon temper lmrNd(l’l‘c&?
28 (puro aluminum)..c.ceceaenan 0 o3
1 41
38 s ) o
I i)
148, forging. Gy 123
178, ) 43
T 100
Py RT 110
218 o i
T 103
RT 110
258, forging 0 %0
w 100
T 00
A3518, forging. o %
528, aQ 44
his 85
618 o o
T 93

TEMPER CobB

O—Annealed’ condition.

H—Maximum commercial degreo of work
hardening,.

T—TFully heat~treated.

RT—Heat-treated and cold worked,

W—Quenched but not complotely aged. W
temper applies only to alloys requiring
artificial aging to attain T condttion,

TABLE 11-1—TupE DATA

“Wrench torque rango Minl b
for tightening tubo nlmum bend
- nuts (Inch po%mds) mdif (inches)
Tubo
0. D.
(Inches) A};xm. . Alﬁtm.
alloy allo:
2815l | Steol | 3% | Steol
5280 56280
14 caccana enseman 34 astna
Mo Y| amaeans 30-70 NUa 2142
34 40-G5 50-00 %o 143
4 | 60-80 70-120 4 12
34 76-125 90-160 1%, 1540
¥4 150-250 | 155-250 134 1
34 200-350 300-400 1 2He
3 300-500 | 430-675 15% 23
1 500~700 | 550-760 3 314
14 | 600000 | cvuonee | 3% 154
114 600-900 3 b
134 | cemaae - 7 6
2 [, cameans 8 7

TABLE 12-1~-COPPER ELECTRIC CABLE CUBRENT CARRYING CATACITY

o Cableinconduit| Maximum "
o gpegon | Sasoolo PRGN AT | sonit o |t ot
- 2
5036 mum amperes ”;’.?Sp‘é’r‘é? o "2‘26300"’) €OV} circular mils. | per 1,000 fegt
AN-20 11 7.5 10.25 1,110 5.6
AN-18. 16 10 6. 44 1,779 8.4
AN-16. 22 13 4.76 L 400 10.8
AN-14 32 17 2.99 3,830 171
AN-12, 41 23 1.88 0,088 26.0
AN-10% 55 33 1,10 10,413 42.7
AN-8 73 46 70 16,864 69.2
AN-6. 101 ‘60 .436 20,813 102.7
AN 135 80 .27 42,013 162.8
AN-2 181 100 <179 60,832 1.0
AN-1 211 125 .146 81,807 |uuccavancacancen
AN-0Q 245 150 114 104,118 383
AN-00. 233 175 +000 , 605 482
AN-00D 328 200 072 167,332 620
AN-0000. 330 225 057 211,954 ke('}
‘TABLE 12-2—ALUMINUM ELECTRIC CABLE CURRENT OARRYING CAPACITY
. Cableinconduit] Maximum .
Cable sag—pentication | ool mmaat: | or bundled— | fositanenc- | omineloon: | Fiaalod cable
V=707 mum amperes ll;mpe;‘c;n o ugo; o) 0% | circular mils. | per 1,000 feot

AL-G 83 50 0. 641
AL~ 108 66 427
AL-2 152 .80 «268
AL-0 2021 - 123 +169
AL-00. 235 145 «133
AL~000 266 162 «109
A 303 180 . 085
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SAW SLEEVE ALONG T.E.
OPEN OUT 10 FIT ORIGIHAL B
TUBE AND VIELD.

N OUTSIDE SLEEVE MAY BE OF SAME B
SL.TUBING AS ORIGINAL OR USE AT LEAST

S.L. TUBING OF AT LEAST THE ]
SAME GAUGE. I l

l AT LEAST I WELD J
c
A

A=NMINIMUM LENGTH OF SLEEVE
8- STREAMLINE TUBE LENGTH OF MMNOR AXIS
G- STREAMLINE TUBE LENGTH OF MAJOR AXIS

s.LSiZE| A 8 c
" 7.324" 572" |1.340"
1 1-%  |sa28 7a_|ie70

i-¥  |i0.960 .858 | 2.005

-3  |12.784 | 1000 [2.339

2 14.594 | 11a¢ |2.670

2-Y% |ie.4a2 | 1286 |3.008

o 2-% |18.268 | La30 | 3.342

PFIGURE 4-10—Sireamline tube splice using split sleeve (spplic able to wing and tall surface brace struts and other members).



(sxea8 Surpuel 03 siqeonddz) sxjeid Sursn 2071ds a3 SUTIEINS—Z -y THASLT

sss | z2wee| ves | oevt | Z4-2
2., | sooe| 8se’ | 982% | ty 3
989 o9z 3292 22K 3
00'9 | ege2| 199 | ooot | -t
S1I's | s00'z| =228 | sss 2t
82t 0i9't} v’ 1L’ Y1
gv'e ovet] 2ee” | 2u6° 1
v 9 8 B EERE

¢ SIXV HOMVW 30 HLON3IT 38nL INITWY3ELS <D
v \N *3903 9NIOV3T WOHS 31vId LSHI3 JO 3ONVLSIO -8
SHLOIM 31V1d ‘SIXV HONIN 30 HL9NIT 38NL INITHYIYLS -V

RULES AND REGULATIONS

e e e e e e e o e e\

N7, YL LI LN =
IR TRR TR TR LY BRI R TR R

\ AL NI
W T\Mm\‘\\\ N

(saea3 Surpuel o3 erqesndde) gwesut 4NdS Sursn eopds aqny SUTIEINS—II-¥ XWANI
3

882! evee oept ¥S6° N\FN
85711 800°€E 9827t 858~ Q_ 2
0g"01 029°2 ot €9L K
0076 6¢€°2 00071 L99° Yt
eLL §00°2 ' 868° 2Ls” N\_ }
£v°9 0L9°l il 9Ly’ Q\_.
9t s obet 2LS £4:14 al
1 0 8 v JzIs s

2901 3NITAVYIHLS TYNIOIHO 30 HIONIT SIXV HOrUW St O
380L 3NITWY3YLS TYNISIHO J0 HLON3T SIXV HONIW SI 8

7/

1UNIOINO SV SNISAL INITWY3HLS 3WVS J0 SI 38NnL LYISNE

asaiv

G13M ONY 31 ¢

40 440 980° MVS
e [ L ON 3T LEISNI WAWIXYW 37

eV 2

ol

vit|v ]V

z
v

ye

[ R
‘AINO s38nL

7452

3015400 THa oY
353113508 30 3218




7453

FEDERAL REGISTER

gsooqtdle qoous vy orSute Y03 0duuystp 0Gpe puw Jupuds o[oU JEATH—PI-% JUNOLY gojteuosyy ofxu opquijudor uwou puv ojquavdox Jo sad4y eArjviussoxdeyr—er-y HUADLT
SMOY J14ILNN ¥O 341Ul (9) e X
v g .
< V4 = Pt o 3 .
' ‘ATBN3SSY 3XY
0z-» [raepigepaey 03 318VHIVdIY-NON ¥ * Y8 3NI9 NI 'St (0)
" ()
¢a31v3ayL LV3H A1TVNIOINO
-© -0 Lv 31 ¥ivd3y ¥3L4v Q3LV3HL rV3H3Y
« 38 1SAW S3ITI8WISSY) *S31NBWASSY .
1 ac € 3KV 319981V 30 SIdAL AUV NOONGING

- S370H L1AOHLIM
-4 L33HS 40 %<6 SI NOILO3S
SIHL HONOYHL HLON3YLS
\A\
; Moy 318004 (V)
o L rts = d i
% a2 _.2.' <— 03 )
. .ﬂ
+,
(133HS YaANOIHL D
30 SSINNOIHL 1 }
x€ LNOBY A18Y &
i 1| or
13
&~

— " S3T0H LNOHLIA

133HS 30 % 82 61 NOI1LO3S
v SIHL HONOYHL HLONIYLS

Saturday, November 21, 1953




7454

RULES AND REGULATIONS

<:I'OTAL NO. OF RIVETS =18 (9 EACH SIDE OF SPLICE)

c

4

B: SLEEVE

USE AI7ST

D
: ¢ © ALUM, ALLOY
N \ \ RIVETS as®
N L
SMALL - ¥ Lo kDR T >
HEAD 45°
HAMMER STANDARD SPLIGES MAY BE "USED ON
LIGHTLYA w24 {._ROUND HEAD LONGERONS OR WEB MEMBERS.
APPROX. THICKNESS
o  OF BRAZIER HEAD. AG¥ 378 (7781 1 T-i/8 Ji-174)i-378]1-1/2 |i-5/8]i-3/4]1-7/8
CORREGT WAY INCORREGT WAY ? .065 [.065 |.065 |.065 |.058 |.058 |.058 |.058 |.058 |.058
d MUST NOT BE LESS THAN 0/8. B 27/8 1 1-1/8 |1-1/4|1- 3/8[1-1/2|1-5/8|1- 3/4}\-7/8| 2

ALL .058 THICK

«
[,
<
g3 3,
e o=t
[ e z-o'
el S
oy 0 P=y
5§2F Sa w ‘13’2 :
« 2 o
. o 2o 3y 53 w8
So Xz 3
Zz> zgo o
oj (=3 <Jg a
-3 =B s=x0 B
<0 Iz T w @
pul ©s5 owo = Y
— wa et 4 -
o “oo DE40 2,
2 Hwh w0 243Q g
Egd 251 43
x®oO @
5 :
g N Ek o 4 o
~J o2 u 'y -’l.l) O
e Zog 08 24 &
P ] WO O O
I -8 e 2zka sa 8
o Ty Low . vo & B
© ng 531:5 sn & ]
z ko z8505 2 o B
. = Yed My ws E &
N i 8% wzfgo 23 to
g = zoni0 ®o 18;
e~ ook
P 2] @
3 2 ~ 2
= £ 3 =
< o ~
\ o B A
> o W W =21
- s ol 232 J’
< g%g ez
z - 22u zok
o LZE8 gook
@ - =, ¥ ‘
I S Egrd ows g
w - es
o, .0V onE
e Y s - s Eiz” :EGE
=3 3 aodi e
b3 | oIITZ - rons
z ann W
- >0d490
-
aaad
- L=20 SPAGES 3d EACH ».

3/16][3/16]174 [179

V/4 1174

RIVET DIA]S /32|56 /32(3 /16[3 /16
L 9-3/8l9-3/8l11-1/4l1-1/4

n-1/4-17a] 15[ 15

15 ] 15

¥ INCLUDES ALL THIGKNESSES UP TO AND INCLUDING MAX

MUM SHOWN

R=3d
[N i -
¥ @ s 0000 {0000,
Q- Cocoe0000
STREAMLINE
(USE BASIG ROUND SIZES 1 TapLe NOTE: USE SAME MATERIAL AS ORIGINAL FOR SLEEVE AND REPLAGEMENT TUBE,

FOR S1ZE OF RIVETS £TG.)

L)
3 €ACH

FIGURE 4-1‘6—'Ts;£)lc;iw1"e—p?z;.1i‘method fc;r tubwlar members of alilmlnum alloy,



7455

FEDERAL REGISTER

Saturday, November 21, 1953

.m.._EEE 0218 WNIPOUL PUv 1{utg Uo punoy Atrensn) snudox qpx (ujeue wordiy—~p1-p MunDLL

pdeajeduo qiz SuiAl (WeUr POWLIO} POOVIO 0 Daryond Yoy pedex TuoldAL—AT-y HuaDLY

iNanbasens

any {(W(S)e)b oc 81 WYD
335 Q34INDAY SLIAI O

Y3GUAN WAMININ Yod $3L0N

31
Haxd
e
*L3AIH YO
#3HOS 3NIHOWW -
s8I 1830

UEEEIS:-N2 8 oooar._._w_\n

v MM
("}
o1y ] kr//) o
J<z_o;_3 10 b4 < u
A4 0L |Jﬂ“m ®y= qmmw.@_v. ) WF
11G¥Y ON38 O \\V@@._./ ) e
b B0 S ey
L] .| \\
..an\m._n..,~ @rﬁa_o - l.ltw.uﬁ. b- ('Xouddvy 3 61 03°a¢ G%

(3) 335

v)

(0)33s

ACGTHOO0,

cox Vpee

(0)aas

4

¢oI & 014 235) LAVHOYLY 325 WINIQ3W YO TTIVHIS NO GNNOS L1vnsn 13208

[ PPN P ) - w) !

(%108 Nii)
Y]

15 21
Qou "0Ss q

BIUGCIIRL = 3905
te V-V ti0I1035

(V10,2€/¢€ HWY
s13my ._.mzq/{Ez
1H3W3oH0INI3Y

..S:o_mo\

325 JOIME = 31995

¢ NOILONYLSHOD IVNIOIYO
HI Q350 AQ0TIVY WANIUAIY
30 VYN0 = IVIYILVN

IWHIOIYO SY
HOIHL SV LSV3IT LV

ININO3SENS ONY
(AXsi{o)v-0¢ 81 (yyo 335 AIYINO3Y
S13AIY 4O HIAWNN WAWINIW HO4 13LON




RULES AND REGULATIONS

—

7456

. 2upaaA00 39949 PosSONS Jo saredal TeoldAL—0z-F Tuastd

o
o

9NOT S 2 XOVUD
{rvio 13018 (g)
820° 39NVO NINS

9NIOVY3YDS HOVED IN3AINY
01 03780 S370H

ba"z7 V10 L SAIY X 163 ] ~
4 1V ONIOVIS ._.m>_.m\_\r\— \\_ \
2015 HOV3 :

‘0D 3y SLINH T , ._\\Jnu\m:m amis Twnono—y | m
L—— wowio 30 | 039v1d3y HinS J0 NOILYOd FR =
HLON3PY/'S3WIL 2 D .. At ] N.r o 2 m
NVHL 5537 LON=2 ) . I [ I ¥ SR T lv

A M G EAD d d . u-.- n.
NOVHO g \ J wHa
39vN9 HIIAVIH e : FE N 7
it S S I I N
N Lo el 0 -
SV yIe3LYA J S et W I \ 310H “ TSy 2275 -6
WS 40,38 0L s 5 ! :
3uvd " ; :
..IL” . Y
OV SV N¥311Vd B IVIIIWW = e

‘ONIOVAS ' 32IS 13ALY 3WYS

VALY ONIDVES ‘321S L3AIY 3NWVS

3300 :

AB Q3LVOIONI iy
SY ATHLOOWS
in0 G3NV3T0
38 QINOHS
NINS "039VWVO
8Y TUNI9IHO SV
3INYS NY¥3LAYd

08 Sy Nu3tivd e

P - 1371012 13A18 ¥31N0 VIO

.5 [.e/1-2

L€ [LWb/€ 1] 3710410 LIAIH HINNI'VIO
(301SLN0) Y3 L3WVIQ

S3LVId HOAVd ¥V INOYID
€ ONV,2 %1 38V
MOONVAH L0,

ONY IWIH3LVN
*ONIOVdS *321S
13A18 20VN9

YRIAYIH LX3N

¥0 3NVS OGNV TV
NIOINO SV viEd
v 3Wvs 40 34
01 3ivad HoLlvd

HOLvd 40 WVaAS

' : isL1v
| a.Sxi\ _..Nn\m vz
oV 2 Mol

dt ¥ovE oL ¥l
-N3ddIdS a30av

)

NOILYNDIS3a
531V 13 HO1IV3 BI0 40 SNOISNIWIG

503pa Supyen Jo sayedaz TesidAL—61-F FEASLI

AovHO

T

1N3nD3ASHNS ANy (IMN(S)B)Y O 81 Wy) 33s

“TYNIOIHO NI SV A0V IV 3wV
NOILEOd Q3dWI¥Y N3LHS

30151
SQV3H N3

— e e B3 T ..n..ml.!m e P T e

Nl )

Q38IN53Y SLIAY JO YIBWAN WAKINIK YOS 13L0N

s3asn 2
wHLs

no L3561 xouddav)

=

I
gzaz Vv O

5

' (v10,28/€ NIW)
SLIAIN LSV

3031d 31 0L WHOINOD OL
Q3dVHS L1Y3SNI (HSV) QOOMAYYH LY3SNI 2

NOILYOd ¥3A0 Q3dWIHO NILHOIVYLS |

1 N

¥vg 1S 2 301745 -8,
HOIHL ,Ov0 L8541 ¥3OVAS =V,

Hovyo {v10,2€/€ NIN)

\ SL3AIY LSLIV

= Soamam

| v
0z o¢' 0g G202 ac 'a¢ ‘a2 o

. <3
A.l<lv—blq,|vf.m~. .m.&él.«‘qu m N vig 28/8 NIW) v

S13AIY LSV

s




7457

FEDERAL REGISTER

Saturday, November 21, 1953

Awosa v IeLI—1u110j0ur) ...saa o8uine yo ordwuxg—~ge~y IUNOLY

g0d11de oZuupy puv JoStt(ye wordAr~1g-y nunory

910 9NILNISIYIIY VIYY
HAONIYLS
*i1x ' NVHL H31v3Yo

£

V-V NOILO3S
3IX3M NYHL H3ALY3Yo

ol 3
& v3dy Q3I0VHS

nww: p W 30NV 3A0NdS

. qds .
¥3yy 03QVHS ‘8va 3017dS,8, K 1) )
n.a—:IH - u.._,
apta—F T LI

b NYHL \| $
Y31vaUO LON 108 ‘3£ 0132 W

AN8vY3338d ‘Vig L3A (/NP

TSL3AIB Y 350 SLIAIYG6 b=
66x am )2 66X\ 0 oI5 J0 3015
“FI5V3 NO SLIAIY 40 ON TVALOV
663 31BVL 1iOYd

K104 JO HONI ¥3d SLIAIY 30 ON

(L3A1Y LSLivia/e'p

(¥90 3sn) ‘(a/N='}

SM01104 SV LS21H04 @ v3nave
WOY3 Q3NILI¥3L3A S| UIONIYLS
JHL J0 937 Y3ddN IHL NI
G3YIND3Y SLIAIY 30 YIBWNN 3HL

3011dS uooozu .MMM..-
3OVE S3710H 30UV ¥

3215 0L 03Wv3y 38
07N0HS S310H 1108 ‘TITH 38V
SLT0d OV SLIAIE 0108 NIHR

siio8b 3sn
51108 g EeeCX(O 1) s
€¢ X s A9 J0 9015 §ov3
NO L7108 40 ON WALOV
€€ 378YL 1{O¥d HLOIM
30 HONI ¥3d S1108 30 'ON
(1108 €NV 4,061 ..4.
(90 35N,/ s°3

$SIN0T11104 SY LS.l

Y048 ¥ 3718vL WOYI Q3NINY3L3Q SI
YIONIYLS 3HL 40 937 ,87In8,, AHL NI

. Q381N03Y SL108 J0 Y3OWAN JHL

WOWININ'ZPE
S WARININZPZ
i

-y}

Yy o @n@1©)©__@@0@ﬂ 5

1 (((((

SL3AMY ONJHOVLLY. NIHS SY3ZIS 3WVS !
13A1Y ON3 3%YW ‘ONIM 4O 3DV4UNS HIMOT NO

TN

.A|<

E .

Y3ONIYLS NI LNO

] L L

SNOILO3S ONIOHOJNITY HO ONILOZNNOD 3¥v ~
SNOIL03S GIAVHS SNOILOIS LNIW3IOV43Y
mo\oz« UNIOIYO 3V SNOILO3S G3IQVHSNN TILON

MIII.I.IAU. oy

X183

ah
~3
o |
tL
ﬁ—
*3'-
N
i
d-
D{.
I;_
4
ok
%*

v.rn....

YIBW3W
3017dS
a3y3dve

JN3nd3Isens aNY

(1) (SHaIL-0£°81 WVD

f 33S g3YINQ3IY, SLAN
JO Y3IBWNN WARININ ¥Od »

L 1 L3

<z

N LD L)L
S A A

®
®
CD

566000000000 —-

No, 228——11



(£orre TV ISLT—IEII939Ta) ourelf &3E[pawIn Ty JO 9o7ds 30 o1dwBRT—$g-F TuAoLT juImadIoFUTdL puB sIoTids eSury Teojdfy Jo mopeoniddv—ez-F =ansiy

RULES AND REGULATIONS

“Yivd3d 40 3IdAL SIHL
YOJd Q3¥INO3Y ATIVASN NOILVOILSIANI HIONIYILS °“310N

3WVYd 40 LVHL NVHL ¥31v3¥9 31lvid 3917dS 40 SS3ANMNOIHL
‘IN3nd3asans

%M 30IML NVHL 3HOW 38 Q7INOHS 1. aNY (WIS) (D) b ~0g '8t
#Wvo 33S a34IND3Y S13Al8
30 YIBWAN WANININ 30d 310N P
%

(3

N
§ N

109 40 301S HOV3 ‘SL3AIY 8 3sT i OO
'SLIAIY 8 L= €] 40 %09 SLIAY €1 AVS [\ (o) /
#2152 9 X(3e2 9 =G - I18YVL WOYS 00 oo X
HLGIM 40 NI 83d SL3AIY 40 ON o
SNI02=%]m SR o) n\wnﬂo
= >
(L3AIY LS21V ‘a/0=P O 0,270 O
0¥0)=3 “y=2” 0 a
(T3NNVHO ¥0) 332 30 WovE Oe o o0
"LN0 30 30IS HOVA'S13AIY € 350 O o 0.0
SL3AIY ¥ 2= tX9 =b 40 %09 %/
SLAAIY & AVS ‘22 € =39x(9)
=3 9% = 937 I SL3AIY 40 ON i .
L 29711521 404)g-b 3TVL WOY — I
H1GIM 30 NI ¥3d S13AMY 40 ON /&:\
NI(9)= W /'_»g ©)
(L3MY LSLIVi8)='p ] roé/ ]
©¥0) = 3 w “~
937 39NV 14
A TdWY X3
SINVY4

3LVIO3WY3LNI NI S3911dS NI @3sn 38 @33N Q31vINoIvo 0S SL3AIY
40 ¥3BANN 3HL JO %09 AINO LVHL SIIVIIGN g-4 318YL *(9) 3LON

22-% 914 ‘SHIONINLS ¥O3 LVHL OL ¥VIWIS
Y3NNYW ¥ NI(LS21803)6-¥37aVL ONISA P, ¥3IL3WVIAO L3AIH OGNV ,%.
IVIYALYIN 3WVHA 40 SSINMOIHL ‘M, HLQIM 3AL A8 G3INIWH3ALIA SI 1ND
IHL 40 3AIS HOV3 NO 937 HOVA NI Q38IN03Y SL3AIY 40 YISWAN 3HL

7458




FEDERAL REGISTER

Saturday, November 21, 1953

8SUpIY U sroqUIAWE poxowtd Surovidex Jo spouiowt TvoIdAL~—pE~p 2UADLT

suojoaseuUt

qiz puv £38po Sujriva; puu Suipusl Pastouto Juprudex Jo spotpjoumr WOdAL—0p-p munvry

o YNIOINO 0 SSINHOIHL x (3YOW YO)
S | ONY TYNIOIYO SV A0V 3HvS
~ S34Vd 9NIQYOINIZY JO IVIYILVH

HOLON Q313774 HiM
JVd ONIQUOINITY

~ a1y 40 N01LHOd
& T 3903 otINIVEL
s10M mhoxea onLg 2
LV SHovHo L \\N\\m.
} 2N >
CA o
X y3aanaw

=" 03HO 10N

LN3IOYOINIZY 3dAL TIINNVYHO Hy3H GNY
LNOYd HLIM B3M HVdS ONINIOP SL3AN
Y31V3HO YO TYNISIYO 30 SSINHOIHLXS |
*X0YddV “TYNIOINO SV A0V 3Wvs
CIVIH3ALYW  LNN HOHONY
H30NN ONV LN3W30HOJNIIY

8/ mmy

(vie
431739 ke

ONILLId
3ovIYns

T0YLNOD

\W.—dz_o_mo 30 SSINHOIHL G

/ _ / 8 SN
ONFIVEL e VJ\ﬂ
.szz<I°

"XOlHddv ®

£ © 9. 2%, 0.0

o

AOTIV 3NVS
13L0N

4/ 39403

oNIgvV31

Ni3 0L
diL GNY
¥y3zZ1navis

0oL Nid
40 IN3W

Y04 SLON
YOHONY

sely
AVINOZIYOH

g .
0°~

7,

&,
é@ .0.,\

A




RULES AND REGULATIONS

7460

3sod e} 32 adeesn} 03 PUw Ioppna 03 sypeder 1esidir—~pp-3 TRADLY

*SUC]ITTIQIOD I5TULNTFS PUT SWEIF Pagrew Supgedes Jo spoyjam 129]dAT—12-5 T2a5Ty

"AN3W3OHO4NIZY HOJ IONVO HIIAVIH LX3N ‘IVIHILVA 3WVS 35N 310N

|

~ (2015) 39VI3sna _

VeV NOIL935

™~

| M-

J AN
i U R

\
e et

s3unvi

w \.m.uﬂuu_hm

“ ASUIABHYHEL
“SY v3Ny anvs

‘\\l\l‘\-

7 177 T
3n914vd 0L N0 ROVHD 7

-4/= ., e 0 ST —

: u-.ml-mm.km J<z._.n_:h_ozoa { *

Vw &\wtlzuzut:u ASUIATNYID

(S135500 3015200 A9 m_:u.mg
NOILONAC ©1Y OVYQ AV
YINI11S ISUIASNVHL
GHY NINS NI SNOYHD




<

Saturday, November 21, 1953

7461

FEDERAL REGISTER

oop1de 01U UOAGA ¢ JO uopMIBdorI—T~0 QUADLT

80101 104 WIoM 10 pojufuote Suprudex Jo spotjour (eordLr -6z~ IUNDLX

4]

SSSSSSSSSE

HSINUYA GNY A1LHOIL dVHM
0U03 9NIAHIS

Py

0

v

ONIQTI3M H3LldY Q3LY3YL-LVIHIY 38
LGN 03LVIUL LVIH ATTIVNIOIHO SHYIBWIAW €
SON3 LNYLS 38 0 3dAL
ONIUIVd3Y NI Q3SN 38 QINOHS 8 QOHL3W 2
SONI LNYLS O 3dAL
ONIYIVd3Y N) Q35N 38 AVi¥ 8 HO ¥ SOOHLINW | ul
$S3LON

1ad1s
NIOEO
NI 370H
Q3LVYHHOT3

=

32 NVHL 43L1vauo
Y0 ¥SINVHL SS37
1ONsSSINNOIHL "a30QV
OCit 30 U3HSVM Y3dVi

NYOM 10 !H
G31VYONOT3 oNIHSNE




saEonquIng Mﬂ—h&@ﬁﬂl@lﬂ TEADIY

STEUTIIa] 81qEd Padqids 10 paddeim—3—8 SZaoLy

dvdm 379NIS (Q)

J«Z.Emw._.. 378v9 Q3911d4S (N

S . e
e eSS — ” ;22éx2
— .'_ & _f ‘onin3 aVIUH

SHONL AAUN T1IN2 6 N3NIT 162 -L .>.0mam
NONL LSHId SHONL 08€ 8 gue N33ML3E il 378Vl B 3dAL'C¥0D 9

S8v =M 80 NV =NOILVDI4193dS AmHY,

RULES AND:- REGULATIONS

— 91 001 NV| —— | 060 ] ©/€ |O/L 2| v/l 3 |b/€ & 9 3N
— BI=001-NV| —— | 050" | o/t | e/ -2 2 | -2 T | /L
Zl-1-NY 21200l =NV [ «—— | 0§0° v/t 8/1=-2] b/ vy el e/t 9] g/€
CI-11l NV | 014001 NY| .S61 | OG0D°] b/i=] 6/L=1| 2/i-V | o/E -1 | t/1-5 | 973 |
A =7 - T B-111-NV | B-001—NV | 651 StO°| /1 | /1=t v/i=y | SN =1[ er~¥| ®/%
LR U@nw.u:.nl et ... H L W=V | L OOI=NV] ~—— | sto'| o/c | v/t ] e/ t | 6/€ ¢ Y | 3s/¢
9 114NV 9 001 NV| ,601) %0°| 91/¢ | e/t 1 1 v/i=1| 8/S €| 91/¢
S=111 NV S-001-NY| .28 | $20°| 8/1 | 8/4 | 9/\ -1 | 6/ §| 2€/$
¥allf NV v 00l NV| ,8% | s20'| 8/t | /8| v/¢ ' [e/€ 2| on
IRV $-00I-RV| LZE | 020 | 871 | v/7€| 0878 /¢ | v/1-¢] 2c/¢
WIONII| "HONY 0 Snd
avam UJQDOO Amv Sv.””_zmo:m MSW._ME:C. xmo_x.am..wzwm«_ﬁ 2e/t m:z_.i m. -
NOLLy 91419348 onaavim| S | wle ] v n .
ONIHSNA HLIM TVYNIWY3L
" 378v9 Q3ddVyM B G3¥30710S (8)
"
~“” 1 E—— p—— tlllol —— 1}
(v} §v 3wvs e Wu
O Ve s PO O g S STy
«S AV NOILO3S
31GWIHL HLIM WNIRYIL
378v0 G3ddVHM B Q3¥3010S (V)
1 . = ¥30706
—t.
N Q
-
NIddVHM 3INONENSNL

TV 0L S317ddY SIHL
(NIW) NunL &

"T462




7463

FEDERAL REGISTER

Saturday, November 21, 1953

apudox yojud-Intg—g~01 SUnDLY

o{ovo Supitap dojg—1~01 RunoLy

s u
HO ANVS QINIQHVH

SVH ANIWIO WALV oppnned
404 Holvd
% &~ 3n0W3Y N3HL
“iid Lo3J

«Y3d FUNSSY
's30i8 0L QUVH aQNy

1V NO JHNSS3Ud 71009 LND
vAd3 53UNSSY J0V1d NI Lt
H3dvL 30v4HNS Q710H 370H
e BER Ml
3UNSS3Ud - ONI NINN ADIVd

=dN3IW30 ONIYNG 40 63903 LVIH

“WINILYN
NVYHL 370Ny S3003 03Y3dVL HAIM
Y3dUYHS NO Q3NNIYL 38 GINOHS
Q3Y3dvl HILVH, 30H QNV HOLYd
;T&. \‘ l"'

ow 4 fes
1

YINOIHL
37¢INOHS HOLVd S3HILVY

‘YINNVIN 3WYS NI @37TUU0 §) 4v3aL HO
370H ANV Lv ONIYYNDO0 HOVHD HOVI

‘Y3HY Y3014 ¥IA0 NIVYLS

2108181610 01 (1Y) LNI0d HOVHD J0 GNI LV 370H
SIYNS Y_1IHGINOJIYIHL ‘HOVEO GNILIXIT OL
ONIONIL -@ LNIOJ 1V Q3LVHLNIONOD 3NV NOVND
035nv0 ATIVNIDINO HOIHM SNIVELS 3HL TV

*ucvapIIuopy J10g—1-9 Iunory

Al

soyojud overme—g-01 JURDLY
HOLYS
$3903 1
1V 3Hn553ud
NIAI NIVLiBO
ol 0013310
sYvaL YoJ {
HOLYd
ﬂ yv3L
$370H GNROY ¥OJ HOLVd
\
EL
13y S073h30 0L
HOLVd 'SUINYOD JUVHS
2 $HOVHO ¥O4 QI0AY

63HOLYd 40 3dVHS

4708 WYY SHI QILINSYN
HLON3ULS Mol 1108 0INWOMIY 11708 SIA370  03AC 30HVHO

O®O®

g 3oNvyIi0L 1108
o...—._.«omarﬂh.w 35075 SVH 1708 Wid3dS Qv3H 0310

OO ®

1108 13148 2100 13348 1109 13348
1706 W1934S QUVONWAS NV QUVONVLS NV OBVONVLS WY

‘@@

(INVLSISTY  NOISOYUHOD)
$100 13348 1108 133Ls 1708 T334s 1108 13348
OHVONVLS NV OuVONVLS Nv CQUVONYLS NV  CUVONVLS NV

Y
% %
AOO&

Q319345Nt
ATIWIILINOVH

g
g

1108 13218
OUYONVLS NV

1108 133U S
OHVONYLS NV

%



7464

RULES AND REGULATIONS

CABLE LENGTH IN FEET PER VOLT DROP

ELECTRIC CABLE CHART (AN-J-C-48 CABLE)

200l20 18 16 14 |> o8 ¢ 4 '/1/ % % %
] [ V)
7 // X /7_“";5;*55,,// A AN
\/ NI ,o,/ ol o e/«ée/é/ \‘-’/ R e b°:/°§4° @"J(OPQ"/
ol WV X \ A AL AN NG
P A A R WA A VAV 4 A7 7 P T X AZAZ T A
80 Z VARD SVAD. G0, A WA VA VA A ALA -~ L
70 HLL_A Ll N LY X VLA N Y AT 2
L LLAZ A7 207 W7 T N7 77 N A | 2
s WL W W LY AL L AL AN |/ Kl
o~ /;/Aé//// N AL A LA
M%7 B VAVE 77/ W7 AV e e e
SZ A V7 W s 7 A 7
LI T X A
o) KA, 4 5 AR VAR AL VLSS L VI
el LAl ) A, SWAT
- 14 |l IV 77 % EZ] GuRves -
| 7 S N R I. CONTINUOUS RATING - AMPERES
4/// VAR4 V/) o« CABLES IN CONDUIT AND BUNDLES {~——
s o ey 2. CONTINUOUS RATING - AMPERE Sj—f——
A £ ‘SINGLE CABLE IN FREE - AIR I—
H = ERTIRT JaThe aweenes
6 N
A R 1§12 oas LloE s'zsa- 6 4 2 o % % Y%

Ficure 12-1—Electric cable chart (AN-S-C-48 cable).

ANGLE OF BEND

THICKNESS OF BLADE

MEASURE AT A POINT OF TANGENCY TAKEN ONE INCH EACH SIDE C L QF BEND

FIcURE 16-1—Protractor and method of measuring angle of bend in aluminum-alloy

propellers.
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CROSS ~-SECTION  CROSS -SECTION
BEFORE REPAIR AFTER REPAIR

Y~ D

c\——c

SURFACE CRACK

AFTER REPAIR~

BEFORE REPAIR

CRACK WORKED OUT .
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FIcURE 15-2—Method of repairing surface cracks, nicks, ete,, on aluminum alloy propellers.

\ORIGINAL

o—DAMAGED
PORTION

“MAXIMUM -THICKNESS OF BLADE
SECTION 1S AT A POINT APPROX-
IMATELY .3 OF CHORD LENGTH AS
SHOWN. N
.3 OF CHORD LENGTH
\
[ ]
- Lj
CORRECT METHOD A <
B St
}
|
REWORKED {
DO 'NOT DESTROY MAXIMUM THICKNESS OF BLADE | {
SECTION IF POSSIBLE. - 1
1
{
i
! NOTE - 1
A - MAINTAIN ORIGINAL RADIUS. "",
B - REWORK CONTOUR TO POINT OF MAXIMUM THICKNESS. 1
SCWORK _CONTOUR _TO POINT OF MAXIMUM THICKNESS,
C -~ RADIUS 15 TOO LARGE. {
D - CONTOUR IS TOO BLUNT I
|
{
I
- "_-“
. c /
INCORRECT METHOD D ,J"

SECTION
e —————

FigurE 15-3—Correct and incorrect method of reworking lecding edge of aluminum alloy propellers.

No. 228——12
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FIGURE 15-5—Method of repalring damaged tip of aluminum alloy .propellers.

OF NEW TIP AFTER CUTTING DOWN.

LDOTTED LINE SHOWS_ SIDE VIEW

ENLARGED SIOE VIEW OF TIP OF BLAOE
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TIP _TEMPLATE.ALL!
BLADES ON THE SAME
PROPELLER MUST BE
SHORTENED EXACTLY
THE SAME.

SHEET ALUMINUM
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RULES AND. REGULATIONS

7 1/2 %b MAXIMUM FOR BUTT OR SCARF JOINT

10 %b MAXIMUM FOR FISHMOUTH JOINT

$%b MAXIMUM FOR ALL JOINTS

3903 ©NIGV3T N N

* i 4 / \ X )
- | 1 / N / N §
0=\ > L P> |3
-~ £~ 1l v v v a
e v 3
o g 2 8
5 g ol B z :
] Zz o ! 3
o S o
. - &

- [« -

™
A I : : i
e = 2 £
ul < 3 o Fe
- 2 o = 4
z @ 5 5
o “ &
41
-3 1
g
2 g
o B
g - :
— o b
o ° é
/i A o &
3003 ONTiviL

P

1{})

WO0D HUB OF PROPELLER

A

&Mwu {M‘
AN B
\ /4
2 P
A |
AN
E——w LW

METHOD (A) METHOD (B)

REPAIR OF DAMAGED OR ELONGATED BOLT HOLES. IN

PROPELLER HUB FLANGES

o ISHRI CINNGEy v

m

D= 1/4" LARGER
THAN BOLT SIZE/

METHOD (C)

REPAIR OF ELONGATED
BOLT HOLES IN PROPELLER

{1) DRILLED BOLT WITH CASTELATED NUT OR UNDRILLED BOLT WITH SELF*

LOGKING NUT.
(2) BOLT WITH HEAD DRILLED FOR. SAFETY WIRING,

Ham 3% *

NOTE* THESE REPAIRS ARE PERMITTED ONLY ON THE DRIVING FLANGE OF THE
" PROPELLER HUB AND THE ADJAGENT FAGE OF THE PROPELLER.

FI16URE 15-7—Repair of fixed pitch hub and propeller with elongated or damaged bolt holes.

~
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RULES AND REGULATIONS

EQUIPMENT LIST
¥Required or Optional Item Numbers as Shown in Aireraft Spocification
1 2 101 02 103 204 105
10¢ 201 202 203 301 302(a) 303
01(s) 202 — — -— — —
Spacial Bqui t
Iten Make ‘|  Fodel Weight Arm
3 Flares 1} Min. XYZ 03 254 1507

Entor above.those items included in the empty weight.

WEIGHT AND BAIANCE EXTREME CONDITIORS

Approved fwd.limit 8,5 °

Approved max.weight_2100# Approved aft 1imit 21,97

Tten 1 2

Weight X Arn = Moment Hoight X Arn = Mopent

Alrc.Expty + 1169 + 10.6 + 12391 | + 2169 + 10,6 + 12391
(9 or 12a) [(11 or 125) 9 or 12a) K11 or 22¢) .

041 4+ 17 - 49 - 833 + 17 - 49 - 833
Pilot + 170 + 16 + 2720 | + 170 4 16 4 2720
Fuol + 83 + 22 + 1826 | 4 240 +22 + 5280
Paseongor(o) + 3,0 + 48 + 16320
Baggage - <+ 100 + 755 + 7550
TOTAL + 439 ™ + 16104= TH| + 2036=TV| + 43428

T o 16104 = 411,27 =
™" up
Yost Forward C.G. location

M = 43428 w 421,3" =
™ 2036
Most rearward C.G. location

LOADING SCHEDULE

Gallons Ruaber of Pounds of
of Fuel P, ngors B
40 2(R) 100

The above includes pilot and capacity oil.

BQUIPMENT CHANGE

Computing New C.G.
Item, Make, and Model# Woight X Arm = Moment
Adre, Empty + 1169 + 10,6 + 12391
{9 or 12a) (11 or 12¢)
204 _added +_6 -1 - [
302(b)_added + 29 + 13 +_ 37
202(a) removed — - -2 - 29 +__ 6%
303 removed N - 1 + 4 - %
NET TOTALS - 1179 = W + 13454 = MM
Ll ;%42_ =+ 114" = Now C.G..

OF "ITEM, MAKE, AND HODEL"

b N 1179
*ITEM NUMBERS WHEN LISTED IN PERTIRENT AIRCRAFT SFECIFICATION MAY BE USED IN LIEU

APFROVED BY

DATE,

FiGure 16-18—Sample weight and balance report including an equipment change for
aircraft fully loaded.

This supplement shall become effective November 30, 1953.

[sEaLl

F B. Leg,
Admenistrator of Civil Aeronautics.

[F. R. Doc. 53-9127; Filed, Nov, 20, 1953; 8:55 a. m.]

Chapter [I—Civil Aeronavtics Admin-
istration, Department of <Commerce

[Amdt. 21]
ParT 600—DESIGNATION OF CIVIL ATRWAYS
ALTERATIONS

The civil airway alterations appearing
heremafter have been coordinated with
the civil operators involved, the Army,
the Navy, and the Air Force, through the.
Air Coordinating Committee, Airspace
Subcommittee, and are adopted-to be-
come effective when indicated in order
to promote safety of the flying public.
Compliance with the notice, procedures,
and effective date provisions of section

4 of the Admimstrative Procedure Act
would be mmpracticable and contrary to
public interest and therefore 1s not re-
quired. Part 600 is amended as follows:

1. Section 600.281 1s amended to read:

§ 600.281 Red cwil awrwey No. 81
(Lansing, Mich., to Detroit, Mich.)
From the Lansing, Mich.,, radio- range
station to the intersection of the south-
east course of the Lansing, Mich., radio
range and the west course of the Detroit,
Mich., radio range.

2. Section 600.630 Blue cwil airway
No. 30 (Brownsville, Tex., to Pueblo,
Colo.) 1s amended by substituting the
words: “excluding the portion which lies

i

more than 3 miles southeast of the south
west course of the Corpus Christi, Tex.,,
radio range;” for the words: “excluding
the portion which lies more than 2 miles
southeast of the southwest course of tho
Corpus Christi, Tex,, radio range;"

3. Section 600.645 Blue civil airway
No. 45 (Greenfield, Mass., 1o Lebanon,
N. H.))' is corrected by substituting the
words “and the southwest course of the
Concord, N. H. radio range’ for tho
words: “and the southeast course of the
Concord, N. H,, radio range”

(Sec. 205, 52 Stat. 984, as amended; 490 U. 8. O,
425. Interprets or applies sec. 302, 62 Stat,
085, as amended; 49 U. 8. C. 4562)

This amendment shall become effec«
tive 0001 e. s. t. November 24, 1953,

[sEAL] F B. Lk,
Admamstrator of Civil Aeronawtics.

[F. R. Doc. 63-9800; Filed, Nov. 20, 1953;
8:45 a. m.]

[Amdt. 21]

PART .601—DESIGNATION OF CONTROX
AREAS, CONYROL ZONES, AND REPORTING
POINTS

ALTERATIONS

The control area and reporting point
alterations appearing hereinafter have
been coordinated with the civil operators
involved, the Army, the Navy, and the
Air Force, through the Air Coordinating
Committee, Airspace Subcommittee, and
are adopted to become effective when
mndicated in order to promote safety of
the flying public. Compliance with the
notice, procedures, and effective dato
provisions of section 4 of the Administrae
tive Procedure Act would be impracti«
cable and contrary to public interest and
therefore is not required. Part 601 ig
amended as follows:

1. Section 601.281 is smended by
changing the caption to read: § 601.281
Red cwil awrway No. 81 control areds
(Lansing, Mich., to Detroit, Mich.)

2.dSection 601.1029 is amended to
read:

§ 601.1029 Control area extension
(Corpus Christi, Tex.) All that air
space lying in the north quadrant of the
Corpus Christi, Tex., radio range within
o 58-mile radius of the range station
bounded on the southwest by Blue clvil
airway No. 30 and on the southeast by
Green civil airway No. 6 including the
amwrspace within 6 miles either side of
the northeast course of the Refuglo, Tex,,
radio range extending from the radio
range station to a point 32 miles north«
east and the airspace within 6 miles
either side of the northwest course of the
Beeville, Tex., radio range extending
from the radio range station to a point
25 miles northwest.

3, Section 601.1229 Control arec exicn«
sion (Tampea, Fla.) is revoked.
4, Section 601.1229 is added to read:

§ 601.1229 Control area extension
(Atterbury, Ind) That airspaoce
bounded on the south by Lat. 39°10'00*,
on the west by Long. 86°00’00’/ and on
the east and northeast by VOR civil

f
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axrway No. 51, excluding the portion
which overlaps Atterbury danger area
(D-65)

5. Section 601.4016 Green ciwil arrway
No. 6 (Laredo, Tezx., to Norfolk, Va.) is
amended after “Mobile, Ala., radio range
station;” by adding the following re-
porting pomt: “the intersection of the
northeast course of the Mobile, Ala.,
radio range and the northwest course of
the Pensacola, Fla., radio range;”

6. Section 601.4281 1s amended by
changing the eaption to read: § 601.4281
Red cwil airway No. 81 (Lansing, Mich.,
to Detroit, Mich.)

7. Section 601.4628 1s amended to
read:

FEDERAL REGISTER

§601.4628 Blue civil airway No. 28
(Charleston, S. C., to Bulls Gap, Tenn.).
The intersection of the northwest course
of the Spartanburg, S. C., radio range
and a line bearing §7° True from the
Asheville, N, C. (Hendersonville), non-
directional radio beacon,

8. Section 601.4639 is amended to
read:

§ 601.4639 Blue civil afrway No. 39
(Savannal, Ga., to Elmira, N. ¥Y.,). The
Paynesville, W. Va., nondirectional
radio beacon; the intersection of the
southeast course of the Pittsbhurgh, Pa.,
radio range and the northeast course of
the Morgantown, W. Va., radio range,

CYi g

9. Section €01.7001 Domestic VOR re-
porting points is amended by deletinz
the following reporting pomnt:

Falrville intercection: the intersection of
the Rochester, N. Y., omnirange 037° True
and the Elmira, N. Y., omnirange 004° True
radials,

(Ecc. 205, 652 Stat. 084, as amended; 49
U. 8. C. 425. Interprets or applies sec. €01,
62 Stat. 1007, as amended; 43 U. S. C. 551)

This amendment shall become ef-
fective 0001 e. s. t. Novembar 24, 1953.

[sEAL] F. B. Iz=E,
Administrator of Civil Aeronautics.

{P. R. Doc, 53-9301; Filed, Nov. 20, 1953;
8:45 a. m.]

DEPARTMENT OF THE TREASURY

Foreign Assets Control

InPORTATION OF CERTAIN MERCHANDISE
DirectLy FrRoM HonNe KONG, JAPAN,
TAIWAN, THE REPUBLIC OF KOREA, AND
THE FEDERAL REPUBLIC OF GERMANY

AVAILABLE CERTIFICATIONS BY SPECIFIED
FOREIGN GOVERNLIENTS

Notice 1s hereby given that certificates
of origin 1ssued by the governments here-
inafter listed under procedures agreed
upon between the specified certifymng
agencies of- those governments and the
Foreign Assets Control are available with
respect to the importation into the
United States, directly or on a through
bill of lading, from the respective coun-
tries of the following commodities:

From Hong Kong (certificates issued by the
Hong Kong Department of Commerce
and Industry)

Bean curd (Aug. 15, 1953).

Bean thread (Apr. 23, 1953).
Lonfectionery (Aug. 15, 1953).

Cotton dolls (June 18, 1953).

Cotton pincushions (June 18, 1953),
Cotton waste (Jan. 9, 1953).

Cotton wearing apparel (Jan. 12, 1953).

~ Footwear, embroidered (Sept. 29, 1953).

Hardwood furniture (Jan. 9, 1953).

Xvory magufactures (Jan. 9, 1953).

Joss candles (Oct. 27, 1953).

Linen manufactures, embroidered (Sept.
29, 1953).

Needlework tapestries (June 18, 1953).

Oysters and oyster sauce (Aug. 15, 1953).

Plums, preserved (Jan. 9, 1953).

Rice sticks (Aug. 15, 1953).

Salt fish 1n oil (Jan. 9, 1953).

Seagrass mats and squares (made from
Formosan seagrass) (Oct. 27, 1953).

Shrimp noodles (Oct. 27, 1953).

Shrimp sauce and paste (Aug. 15, 1953).

Shrimp slices, dried (Oct. 27, 1953).

Silk manufactures (Jan. 9, 1953).

Sugar, slab and white rock (Sept. 29, 1953).

Tea, Formosan (June 18, 1953).

Tungsten ore and concentrates (Jan. 9,
1953).

‘Wastepaper baskets, folding, silk and rayon
(Sept. 29, 1953).

Water chestnuts (Jan. 9, 1953).

From Japan (certificates issued by the
Japanese Ministry of International Traae
and Industry)

Abalone, canned or dried (Aug. 25, 1953).
Bamboo, split (Aug. 25, 1953).
Bamboo, sprouts, canned (May 5, 1953).

NOTICES

Bamboo, sprouts, dried shredded (Aug. 25,
1953).

Bamboo, sprouts, raw (Aug. 25, 1953).

Bralds, straw (Aug. 25, 1953).

Cuttlefish, dried (Aug. 25, 1953).

Fish (sea bream), canned prepared (Aug.
25, 1953).

Floor coverings, grass and straw (Aug. 25,
1953).

Floor coverings, seagrass mats and cquares
(Aug. 25, 1953).

Ginko nuts, in the shells, canned or other-
wise prepared (Aug. 25, 1853).

Ginger (Jul. 30, 1853).

Hog bristles (Jan. 29, 1953).

Iriko (Oct. 6, 1053).

Lotus root, canned (Aug. 25, 1953).

Menthol (Aug. 25, 1953).

Mushrooms, canned baked (Aug. 25, 1053).

Aushrooms, drled (Aug. 25, 1053).

Mushrooms, prepared (Aug. 25, 1953).

Oysters, dried (Aug. 25, 1853).

Quall, frozen (Aug. 25, 1953).

Red beans (Oct, 6, 1953).

Sardines, dried (Aug. 25, 1953).

Scalllons, pickled (Aug. 25, 1953).

Scallops, dried (Aug. 25, 1953).

Seaweed, drled (Aug. 25, 1953).

Shark fins (July 30, 1853).

Soy bean sauce (May 5, 1953).

Walnuts (July 30, 1953).

From Talwan (Formosa) certificates fcsued
by the Ministry of Economic Affalrs of
the Republic of Chinan)

Bamboo shoots, canned (June 10, 1853).

Bamboo, split (June 10, 1953).

Duck eggs, salted or preserved (Apr. 15,
1953).

Ginger root, candled or otherwice preserved
(June 10, 1953).

Hog bristles, black, not to exceed four
inches in length (June 10, 1953).

AMillet wine (EKaollang) (Oct. 20, 1853),

Olives, preserved (June 10, 1953),

Plums, preserved (June 10, 1853).

Prunes, preserved (June 10, 1953).

Rice wine (Shaohsing) (Oct. 20, 1953).

Seagrass squares (Fab. 5, 1953).

Soy bean sauce (Nov, 9, 1953).

Water chestnuts (Feb, 5, 1963).

From Republic of Korea (certificates icsued
by the Ministry of Commeres and Indus-
try of the Republic of Korea)

Hog bristles (bar. 12, 1953).

From Federal Republic of Germany (Certifi-
cates Issued by the Federal 2Ministry of
Economlcs or the Federal Agency for
Commodlity Trade)

Hog bristles, dyed (Sept. 21, 19533).

The date in parentheses following each
type of merchandise set forth aboveisthe
date on which certification first became
gvailable for the merchandise specified.

It is contemplated that from time to
time additions will be made to the list of
certifiable commodities. Notices with
respect to such commodities will be pub-

Hshed in the FEDERAL REGISTER.
[sear] Evtnie ARNOLD,
Acting Director
Forewgn Assetls Conirol.
[F. R. Doc. 53-9869; Filed, Nov. 20, 1933;
8:568 a. m.]

Office of the Secretary
[Treasury Department Order 180}
COXZIUSSIONER OF NARCOTICS

DELEGATION OF AUTHORITY WITH RESPECT
TO FINAL APPROVAL OF COMPROMISES

By virtue of the authority vested 1n me
by Reorganization Plan No. 26 of 1959,
1t iIs ordered as follows:

1. There are transferred to the Com-
missioner of Narcotics all the functions
of the Secretary of the Treasury, the
Under Secretary of the Treasury, or any
Assistant Secretary of the Treasuwry un-
der section 3761 (a) of the Infernal
Revenue Code with respect to the com-
promise of any criminal case ansing
under chapter 23 or part V or VI of
subchapter A of chapter 27 of the Infer-
nal Revenue Code, except where the
criminal Hability relates only to delin-
quency in registration or delinquency m
payment of tax.

2. In any case in which a general offer
is made in compromise of civil or crim-~
inal Hability compromisable by the Com-
missioner of Internal Revenue and of
criminal liabllity compromisable by the
Commissioner of Narcotics, they may
Jointly exercise the authority of the
Secretary, the Under Secretary, or any
Assistant Secretary under section 3761
(a) of the Internal Revenue Code.

3. Treasury Department Order No.
150-25, dated June 1, 1953, is modified
accordingly.

Dated: November 17, 1953.

[searl H. Crarnarx Rose,
Acting Secretary of the Treasury.

[F. R. Doc. 53-8344; Filed, Nov. 20, 1933;
8:5¢ a. m.]
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DEPARTMENT OF THE INTERIOR

Bureau of Reclamation
BeArR RIVER ProOJECT, UTAR
ORDER OF REVOCATION

P Avucust 14, 1952,
Pursuant to the authority delegated
by Departmental Order No. 2515 of April
7, 1949 (14 P R. 1937), I hereby revoke
Departmental Order of August 31, 1948,
Insofar as said order affects the follow-
ing described lands; provided however
that such revocation shall not affect the
withdrawal of any eother lands by said
order or affect any other orders with-
drawing or reserving the lands heremn-

after described:
SALT LAKE BASE AND MERIDIAN, UTAR

T. 12N., R, 9W.,
Sec. 1, all.

The above area aggregates 636.92

acres.
G. W. LINEWEAVER,
Assistant Commassioner.
Novemser 17, 1953.
I concur. The records of the Bureau

of Land Management will be noted ac-
cordingly.

The soil is 4 sandy clay loam and
fairly free of surface rock. The topog-
raphy 1s gently sloping. Adjoimng land
is now cultivated fo small grains by dry-
farm methods.

'This order shall not otherwise become
effective to change the status of the de-~
scribed lands until 10:00 3. m. on the
35th day after the date of this order.
At that time the said lands shall become
subject to application, petition, location
and selection under the applicable pub-
lic-1and laws, subject to valid existing
nghts, the provisions of existing with-
drawals, the requirements of applicable
laws, and the 91-day preference right
filing period for veterans and others en-~
titled to preference under the act of
September 27, 1944 (58 Stat. 747; 43
U. S. C.279-284) asamended.

Information showing the periods dur-
ing which, and the conditions under
which, veterans and others may file ap-
plications for these lands may be ob-
tained on request from the Manager of
the Land and Survey Office, Salt Lake
City, Utah.

Witiam PINCUS,
Assistant Director,
Bureau of Land Management.
[F. BR. Doc. 53-9803; Filed, Nov. 20, 1953;
8:46 a. m.]

Office of the Secretary

ForT BELXNAP INDIAN COMMUNITY,
MONTANA

ADOPTION OF FEDERAL INDIAN LIQUOR LAWS
ON RESERVATION

Pursuant o the act of August 15, 1953
(Public Law 277—83d Cong., 1st Sess.)
I certify that the following ordinance
relating to the application of the Federal
Indian liquor laws on the Fort Belknap
Reservation was duly adopted by the
Fort Belknap Indian Community of

NOTICES

Montana which has jurisdiction over the
area of Indian country included in the
xesolution:

Whereas Public Law 277, 83d Congress,
approved August 15, 1953 provides that sec-
tlons 1154, 1156, 3113, 3488 and 3618 of title
18, United States Code, commonly referred
to as the Federal Indian liquor laws, shall
not apply to any act or transaction within
any area of Indian country provided such
act or transaction s in'conformity withr'both
the laws of the State in which such act or
transaction occurs and with an ordinance
duly adopted by the tribe having jurisdiction
over such area of Indian country, certified
by the Secretary of the Interior, and pub-
lished in the FEDERAL REGISTER.

Therefore, be it resolved that the introduc-
tlon or possession of Intoxicating bever~
ages shall be lawful within the Indian
country under the jurisdiction of the Fort
Belknap Indian Community* Provided, That
such introduction or possession is in con-
formity with the laws of Montana.

Be it further resolved that any tribal laws,
resolutions or ordinances heretofore enacted
which probibits the introduction or posses-
sion of intoxicating beverages are hereby

repealed.
OrME LEWIS,
Assistant Secretary of the Interior
NoveMBER 17, 1953.

{F. BR. Doc. 53-9805;. Filed, Nov. 20, 1953;
8:56 a. m.]

CuzYENNE RIVER S1I0UX TRIBE OF
Sovura DAROTA

ADOPTION OF FEDERAL INDIAN LIQUOR LAWS
ON RESERVATION

Pursuant to the act of August 15, 1953
(Public' Law 277, 83d Cong., 1st Sess.)
I certify that the resolution designated
as Resolution No. 8983 was duly adopted
by the Cheyenne River Sioux Tribe of
South Daliota which has junsdiction
over the area of Indian country mcluded
in the resolution.

ORME Lewis,

Assistant Secretary of the Interior
Novemser 17, 1953.
{Resolution No. 99-53]

Whereas, Publie Law 277, repealing what
is commonly known as the Indian Liguor
Law, provides in part that the provisions of
sections 1154, 1156, 3113, 3488 and 3618 of
Title 18, United States Code, shall not apply
within any area that is not Indian country,

.nor to any act or transaction within any

area of Indian country provided such act or
transaction is in conformity both with the
laws of the State in which the act or trans-
action cccurs and with an ordinance duly
adopted by the tribe having jurisdiction over
“such area of Indian country, certified by the
Secretary of the Interior, and published in
the FEDERAL REGISTER;

Now, therefore, be it resolved, by the Chey-
enne River Sidux Tribal Council, this 27th
day of August, 1953, that from and after this
date the sale, trade, transport or manufac-
ture of intoxicating liquor and non-intoxi-
cating beer or wine on the Cheyenne River
Sioux Reservation shall be controlled by the
provisions of the attached ordinances, sub-
Ject to certification by the Secretary of the
Interior, and publication in the FEpEraL REG-
ISTER as provided by the said Public Law 277,
and

Be it further resolved, that Section
XXVINi—Liguor Violation—of Ordinance No.
9, Chapter V of the Code of Offenses of the

Cheyenne River Sloux Tribal Court is hereby
repealed, and

Be it further resolved, that in lou of tho
sald Section XXVIII, hereby repealed, there
shall be Inserted In the Code of Offensos, algo
numbered XXVIII, tho followlng section!

Bec, XXVIII, Drunken driving., Any pers
son who shall operate a motor vyohioclo
while under the influence of intoxicating
liquor shall be deemed guilty of an offonso,
and upon convictlon thercof shall bo sen-
tenced to labor for a period not to exceed 60
days or to & fine not to exceed $100.00, or to
both such imprisonment or fine, with costs,
and upon any subsequent conviction of such
offense shall, in addition to such imprisone
ment or fine, or both, be prohibited from
operating a motor vehicle for a perlod of ono
year.

and,

‘Be 1t further resolvéd, that a supplemontal
section, numbered LIII, shall bo added to the
sald Ordinance No. 9, Chapter V, of the Codo
of Offenses, to read as follows:

Sec. LIIL. Sale of intoxicating lquor to
minors, Any person, not covercd by the pro-
visions of the attached ordinances, who ghall
sell or give to any person under 21 years of
age any intoxicating ligquor, thall be deomed
gullty of an offense, and upon convioction
thereof shall be sentenced to labor for a
perlod not to exceed 60 days, or 4o  fine not
to exceed $100.00, or to both such imprison«
ment or fine, with costs.

Certificate of Sccretary. X, Alico Bowkor,
the duly elected, qualified and acting secro«
tary of the Cheyenne River Sloux Tribal
Council, do hereby certity that tho abovo
resolution was duly adopted by the Cheyetine

-River Sioux Tribal Council, which is com-
posed of 15 oembers of whom 14, constitut«
ing a quorum, were present at a mecting duly
noticed, called, convened, and held at Choy«
enne Agency, South Dakota, August 25, 20
and 27, 1953, by a vote of 11 for 0 agalnst and
38 not voting.

Avicz Downrs,
Sceretary,

Cheyenne River Sioux Tribal Council,
[Ordinance Wo. ...}
CHAPTER XI—INTOXICATING LIQUORS

Secrion I. Any person, firm, COMpPany, ng«
sociation or corporation desiring to engago
in the possession, sale, trade, transport or
manufacture of intoxlcating liquors on the
Cheyenne River Sioux Resexrvation shall come
ply with the-rules and yegulations sot forth
in this ordinance,

Src, 11, Granting of licenses, Any pereon,
firm, company, assoclation or corporation au«
thorized to sell, trade, transport or manufuo-
ture intoxicating liquors in the communitios
on the Reservation, or other designated
place, shall make application in writing for
a permit and present same to the Choyenne
River Sioux Tribal Council for approval,

Sec. 1I0. Payment of lcense fces. Any
person, firm, company, assoclation or cors
poration authorlzed to sell, trade, transpor
or manufacture intoxicating liquor within
the territorial 1imits of the Resorvation on
restricted or tribally owned or controlled
land shall pay to the Tribal Treasurer in an«
nual payments on January 1 of each calendar
year, the followlng prescribed fees:

(a) For operating n plant distliling ine
toxicating liquors—two thousand dollars;

(b) For operating = wholesale 1lgquor
store—fifteen hundred dollars;

(c) For operating a package Hiquor storc—
one hundred dollars;

(d) For on sale dealers—one hundred and
fifty dollars;

(e) For solicitors—twenty-five dollars.

(f) Por transportation companiose
twentiy-five dollars:

(g) For clubs as on sale dealers——two hune
dred dollars:

Mo
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(R) For dealers in high point beer, being
on sale dealers under part (d) hereof.

Sec. IV. Restrictions as to eligibility of
licenses. The granting of licenses under
this ordinance shall be subject to the fol-
lowing restriction:-

(a) No license under part (d) of section
3 hereof shall be granted where the appl-
cant's place of business is within one hun-
dred yards, measured by the regular and
usual path of travel, of any door or exit
of any school or church:

(b) No license shall be granied to operate
on the campus of any educational insti.
tution, or within two hundred yards of the
outside boundary thereof:

{c) No more than one license of any or
different classes shall be.issued to any one
person except thab:

1. Both an on sale and a package dealer’s
license may be granted to a club or a person
operating a hotel, the respective business
operated under such licenses to be conducted
in disconnected- rooms on~ the licensee's
‘premises;

2. Three lecenses under part (¢) of sec-
tion 3 hereof may be issued: to the same
person, the business under each to be oper-
ated in & separate town or community;

(d) Any licensee under parts (a), (b),
(c), or (d) of section 3 hereof must be:

1. A resident of the Cheyenne River Recer=
vation for more than one year next prior to
application for such license;

2. A person of good moral character, never
convicted of a felony; -

3. The owner or actual lessee of the prem-
ises where the applicant intends to conduct
business;

4. The sole owner of the business to be
operated under the license.

Sec. V. Period covered "by license. The
period covered by licenses under section 3
hereof sheall be from twelve o’clock noon on
‘the thirty-first day of December to twelve
o'clock noon on the thirty-first day of next
December and the full fee shall be charged
for any license for any part of such period.

Sec. VI, License required. It shall be
unlawful for any person, firm, association
or corporation to engage in, pursue, or trans-
act any business in liquor traffic within the
territorial limits of the Reservation on re-
stricted or tribally owned or controlled land
without first having a license therefor as
herein provided. ‘The Tribal Council shall
not approve an application for such license
unless the applicant agrees in writing to
comply with the provisions of this ordinance,

Sec. VII. Complying with laws and regu-
lations; Any person, firm, company, asso-
ciation or corporation licensed and operat-
ing a business within the territorial limits
of the Reservation under the provisions of
this" ordinance shall comply with all laws
and regulations as provided by the Code.of
Offenses of the Cheyenne River Sioux Tribal
Court: Provided, That any person, firm, com-
pany, association or corporation proved to
be charging excessive rates, or failing to
comply with all the provisions of this ordi-
nance, or otherwise indulging in practices
detrimental to the economic and/or moral
welfare of the tribe or its members shall
have its license revoked.

Sec. VIIL, Transfer of license. In the
event a licensee under this ordinance trans-
fers the ownership of his place. Qf business
to another person, firm, company, associa-
tion or corporation, he may also transfer his
license without additional cost to the parties
concerned: Provided, That notice -of inten-
tion of such transfer shall be filed with the
Tribal Council not less than thirty days be-
fore the effective date of the transfer, and
that record of such transfer shall be made
with the Tribal Treasurer.

Sec. IX. Resirictions on general conduct
of business in antozxicating liquors. Cone
duct of business authorized under this ordi-
nance by licensees shall be subject to the
following restrictions:

FEDERAL REGISTER

(a) No licensee under part (d) of cection
3 of this ordinance shall make dellvery of
intoxicating liquor outside of his placo of
buslness,

{b) No lcensee shall sell any intoxicating
liquor:

1. To any percon under the sge of twenty-
one year;

2. To any person who Is intoxleated at
tho time, or who is known to the celler to
be an hablitual drunkard;

3. To any person to whom the celler has
been requested in writing not to make such
sale, where such request i3 by the Tribal
Councll, any police or peace officer, or tho
husband, wife, mother, father, brother,
sister, or child of tho person;

4. To any spendthrift, finsane, or fceble-
minded person.

-6, To any person who i known to bo the
object of charity, or is'known to bo sup-
ported by any charitable assoclation or
institution.

(¢) No lcensco of any class chall gell,
serve, or allow to bae consumed on tho prems
ises covered by tho licence, intoxlcating
liquoe ,other than in the hours permitted
by his license;

(d) No licensee under parts (d), (g), and
() of sectlon 3 hereof shnll zell, serve, or
aliow to bo consumed on the premises cov-
ered by the license, intoxicating liquor bee
tween tho hour of two o'clock 8. m. and the
hour of seven o'clock a. m, of any day, and
no licensee under part (¢) of section 3
hereof shall sell intoxlcating liquor batween
the hour of ten o'clock p. m. and the hour
of seven o'clock &. m., of the following day
except on Saturday when no Intoxicating
Uquor shall bo sold under such loenca bew
tween the hour of twelve o'clock midnight
‘and the hour of seven o'clock a. m. of the
following day, and no licensce of any clacs
shall sell intoxicating liquor od Sunday,
Memorlal Day, or on any general or gpecial
election day, untii after tho close of the
polls on such eclection day;

(e) No llcensee under part (d) of cectlon
8 hereof shall be permitted to sorve intox-
icating lquor except on the premices aue
thorized by his lcense. Tho view through
the windows of such premices shall be come
pletely unobstructed either by curtains,
advertising, window glazing, or any other
obstruction whatsoever, and no intoxicate
ing liquor shall be eerved in any booth
wherein all the occupants are not within
full view of the bartender, or other percon
in charge of the establishment, and obzerv-
able from all points in the sald room, and
that no license shall allow any game of gkill
or chance or dancing or athletlc contest,
or other form of amusement or recreation
on sald premises, or permit any slot machine
or other like devices in or about the licenced
premises;

() No on salo licensco shall permit any
person less than twenty-one years old on the
premises where tho business under the
licensd is authorized, except when such por-
son is in the company of his parent or

guardian;

(g) No Ucensee of any class shall permit
any intoxicated person to enter the premices
where the business under the licence 13 au-
thorized or to kecomo Intoxlcated thereon or
therein;

(h) No lcensee under parts (d), (g)., and
(h) of section 3 hereof ghall be permitted to
serve patrons who are not ceated, nor will
patrons boe permitted to move drinks from
one part of the room to another, and it chall
be the responsibllity of the bartender, or per=
son in charge of the establishment, to acsure
compliance with this provision.

Sec. X, Sale of used containers prohidbited.
No person shall buy or eell any packago whick
has previously contained intoxicating liquor
sold under the provisions of this ordinance,
or refill any such package: Provided, howerer,
That this section shall not apply to beer con-
talners,
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8r0. XY. High point beer. A licanse un-
der part (h) of section 8 hereot is author-
1zed to operate a3 both a package dealer and,
an on sale dealer in high polnt beer, and in
no other intoxicating liquor.

Sze. XII. Scope of ordinance. The provi-
slons of this ordinance, unless the context
othettica clearly requires, shall be construed
to relate only to intoxicating liquor, and not
to non-intoxicating beer or wine.

Sec, XII. Definitions. Terms used in this
ordinance, wunless the context otherwise
plainly requires, shall mean:

(a) “Intoxicating 1liquor” any liguld,
elther commonly used, or reasonably adapted
to use, for baverage purpoces, and containing
in excess of three and two-tenths per centum
of alcohol by welght;

(b) “Reservation” any restricted Indian
Iand, whether tribally or individually owned,
contalned within the originesl boundaries of
the Chsyenne River Reservation as defined
and described by the Act of March 2, 1889.

(c) “High point heer’, any beer having an
alcoholic content in excess of three and two-
teaths per centum by weight, and not in
excess of slx per centum by weight;

(d) “Distilles” any person who owWns, OT
who himself or through others, directly or
indirectly, operates or alds in operating any
distillery or other ectablishment for the pro-
duction, rectifying, blending or bottlng of
intoxicating liquor other than high point

beer;

() “Sale” the transfer, for a consldera-
tlon, of titlo to any alcoholle beverage;

(f) “Paokage' the botftle or immediafe
contalner of any alcohollc beverage;

(g) “Of gale” the sale of any alcohollc
beverage for consumption off the premises
where cold;

(B) “On gale™ the sale of any alcoholic
boverage for consumption only upon the
premises where cold;

(1) ‘‘Wholesaler” any person who sells
alcoholic beverages to retallers for resale;

(}) “Retaller” any person who sells alco-
holic beverages for other than resale;

(k) “Hotel", any bullding whereln 1s regil-
larly and continuously conducted a hotel
business, with its lobby or office on the
ground floor, with an adequate stafl for the
conduct of its business, and which maln-
tains for the accommodation of patrons at
1east ten rooms, and which maintains as an
Integral part thereof, or attached thereto, a
dining room .or cafe, with appropriate facill-
tles for ceating at least twenty persons at
one time;

(1) “Club”™ any organization duly lcensed
by the Tribal Council for civic, fraternal, or
businezs purpoczes, or for intellectual ime
provement, or for promotion of sports, which
club has moze than twenty-five members and
has for more than one year owned or leased
& bullding or portion thereof adequate for
the accommodation of its members and
whozs affairs and management are conducted
by a board of directors or similar body chosen
by its members and none of whose members,
officers, agents, or employees, directly or in-
directly, recelved any profit from sale of
beverages other than a reasonable salary;

(m) “Transportation company” any come
mon carrier or operator of & private vebicle
transporting or accepting for transportation
any intoxicating lguor, but not including
transportation by carrlers in interstate com-
merce vhero the shipment originates outside
of the recervation and is destined to a point
outside of the rezervation;

(n) “Solicitor” any percon employed by
a lcenced wholesaler within or without the
recervation, or by any distiller or manufac~
turer within or without the reservation, who
collcits orders of intoxicating llquor from
wholesale or retall dealers within the res-
ervation;

Sec. XIV. Licensee whose license has been
reroked; {ineligible for one year. Any l-
concee under this ordinance, ‘whose license iIs
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revoked umder section 77 hereof, shall not
for a year thereafter be granted any-license
under this ordinance.. When within such
year application for a license is made by
any member of the family of any such for-
mer licensee, or any of his employees or
former employees, the iicense may be granted
only upon affirmative and satisfactory proof
that such former licensee will have no in-
terest whatsoever in the business.

Sec. XV, Conformity to state laws and
regulations. In any matters relating to the

sale, trade, transport or manufacture of in--

toxicating liquor on the reservation that
are not covered by this ordinance, the laws
and regulations of the State of South Dakota
governing such sale, trade, transport and
manufacture of intoxicating liquor shall be
applicable on the reservation: Provided,
however That the Tribal Council shall main=
tain jurisdiction and administration.

[Ordinance No. ..--]
XIT-~-NON-INTOXICATING LIQUOR

SECTION I. Any person, firm, company, as=-
soclation or corporation desiring to engage
in the possession, sale, trade, transport or
manufacture of non-intoxicating beer or
wine on the Cheyenne River Sloux Reser-
vation shall comply with the rules and regue-
“ lations set forth In this ordinance.

Sec. 1. Granting of licenses. Any person,
firm, company, association, or corporation
authorized to sell, trade, transport, or man-
ufacture non-intoxicating beer or wine in
the communitics on the Reservation, or
other designated place, shall make appl-
cation In writing for a_permit and present
sime to the Cheyenne River Sioux Tribal
Council for approval..

Sec. III, Payment of license fees. Any
person, firm, company,-association, of cor-
poration authorized to sell, trade, transport
or manufacture. non-intoxicating beer or
wine within the territorial 1imits of the Res~
ervation on restricted or tribal owned and
controlled land shall pay to the Tribal Treas-
urer in annual payment on January 1 of each

calendar year, the following prescribed fees:.

(a) For manufacturers—one hundred and
twenty-five dollars;

{b) For wholesalers—one hundred dollars;

(¢) For package dealers— twenty-five
dollars;

(d) For retail dealers, being both package
dealers and on sale dealers, forty dollars;

(e) For operating a concession, such as
at a rodeo, falr, 4th of July celebration, etc.,
& fee of not less than $50.00 in addition to
the regular fee of $40.00 for retail dealers
under part (d) hereof: Provided, That con-
cesslons at such public gatherings may be
operated upon a percentage basis at the op-
tion of the-Tribal Council, or its authorized
representative.

Sec. IV, Restrictions on eligibility of licen-
sees, 'The granting 'of licenses under this
ordinance shall be  subject to the following
restrictions.

(a) Any individual apbplicant for a license
must be a resident of the Cheyenne River
Reservation for more than a year next prior
to application for such license;

(b) Any applicant for a license must be
the owner or actual lessee of premises where
the business Is to be conducted, and the sole
owner of the business to be operated under
such license; N

(¢) Buch premises must conform to all the
laws, health and fire regulations applicable
thereto, and be a safe and proper place.

Sec. V. Period covered by license. The
perlod covered by -lcense shall not exceed

one year and shall expire at midnight on the.

next thirty-first of December following the
date on which it becomes effective, and the
-full fee shall be charged for any license for
& portion of such period.

Sec. VI, Restrictions on general conduct of
business in non-intozicating beer or wnine.

‘NOTICES ‘

Conduct -of ‘business under'this ordinance
shall be subject to the following restrictions,
(a) No licensee shall manufacture, bottle,
transport, or sell any non-intoxicating beer
or wine except.from. the premises specifically
designated or described in his license;

(b) No non-intoxicating beer or wine shall
be sold by any dealer licensed under parts
(a) and (b) of section 2 hereof in a package
or bulk container of less than seventy-two
fluid ounces;

(¢) No licensee-shall sell or give to any
person who Is less than eighteen years old,
non-intoxicating beer or wine;

(d) No licensee under parts (c¢) and (d)
of section .2 hereof shall sell, serve, or allow
to be consumed on the premises covered by
the lcense, any non-intozicating beer or
wine between the hours of two o’clock a. m,
and seven o’clock a. m. of any day, or on any
general or speclal election day until after the
close of the polls on such election day.

Sec. VIL. Scope of ordinance. 'The provi-
slons of this ordinance, unless the context
otherwise clearly requires, shall be construed
to relate only to non-intoxicating beer or
wine, and not to intoxicating liquor.

Sec. VIII. Definitions. Terms used in this
ordinance, wunless the context otherwise
plainly -requires, shall mean:

(a) “Non-intoxicating beer” any liquid
either commonly used, or reasonably adapted
to use, for beverage purposes, and which is
produced wholly or in part from brewing of
any grain or grains, malt or malt substitutes,
and which contains any alcohol whatsoever,
but not more than three and two-tenths per
centum by weight;

(b) “Non-intoxicating wine,” any liquid
other than beer, either commonly used, or
reasonably adapted to use, for beverage pur-
poses, and ¢ontalning alcohol by weight to
the extent of more than one-half -of one
per centum and not more than three and
two-tenths per centum;

(c) “Reservation,” any restricted Indian
land, whether tribally or individually owned,
contained within the original boundaries of
the- Cheyenne River Sioux Reservation as
defined and described by the Act of March
2, 1889;

(d) “Manufacturer,” any person who owns,
or who himself or through others, directly or
indirectly, operates or aids in operating any
establishment for the brewing, production,
bottling, or blending of non-intoxicating
beer or wine, or high point beer;

(e) “Sale,” the transfer, for a consldera-
tion, of title fo any alcoholic beverage;

(£) “Package,” the bottle or immediate
container of any alcoholic beverage:

(8) “Bulk container,” any package, or any
container, within which container are one
.or more packages;

(h) “Off sale,” the sale of any alcoholiec
“beverage, for consumption off the¢ premises
‘“where sold;

(1) “On sale,” the sale of_any alcoholic

beverage for consumption only on the prem-
-ises where sold;

(3)- “Wholesaler,” any person who sells
alcoholic beverage to retailers for resale;

(k) “Retailer,” any person . who sells alco-
holic beverages for other than resale;

(1) “Package dealer,” any person other
than a distiller, manufacturer, or wholesaler,
who sells, or keeps for sale, any alcoholic
beverage for consumption off the premises
where s01d;

(m) “On sale dealer,” any person who
sells, or keeps for sale, any alcoholic bever-
age for consumption on the premises where
sold;

Sec. IX. License required. It .shall be un-
lawful for any person, firm, company, asso-

«clation or corporation to engage in, pursue,
or {ransact any business In non-intoxicating
beer or wine within the territorial limits of
the Reservation on restricted or tribally

-owned or controlled }a:ud without first hav-

ing obtalned a license therefor ss hereln
provided. The Tribal Council shall not
approve an application for such 1liconse une
less the applicant agrees in writing to come
Ply with the provisions of this ordinanco.

Sec. X, Complying with laws and regula-
tions. Any person, firm, company, associne
tlon or corporation licensed and oporating
& business within the territorial limity of
the Reservation under the provisions of thiy
ardinance shall comply with all laws and’
regulations as provided by the Codo of Of«
fenses of the Cheyenne River Stoux Tribal
Court: Provided, That any person, firm,
company, assoclation or corporation proved
to be charging excessive rates, or falling to
comply with all the provisions of this ordin.
ance, or otherwise indulging.in practices
detrimental to the economic and/or mornl
welfare of the tribe-or its members shall have
its license revoked.

Sec. XX, Transfer of Heense, In tho ovent
a licensee under this ordinance transfors tho
ownership of his place of business to anothor
persons, firm, company, association or core
poration; he may also transfer his iconse
without additional cost to the parties con-
cerned: Provided, That notice of intontion
of such transfer shall bg filed with the Tribal
Council not less than thirty days before the
effective date of the transfer, and that rocord
of such- transfer shall bo made with tho
‘Tribal Treasurer.

Sec. XII. Licensee whose license has been
revoked; ineligible for one year. Any Il
censee under this ordinance, whose liconse
1s revoked under section 10 hereof, shall not
for a year thereafter bo granted any liconso
under this ordinance. When within such
year application for a license is made by any
member of the family of any such former
licensee, or any of his employees or former
employees, the license may be granted only
upon affirmative and satisfactory proof thab
such former licensee will have no interest
whatsoever in the business,

Sec. XMI, Conformity to state laws and
regulations. In any matters rolating to tho
sale, trade, transport or manufacturo of nons
intoxicating beer or wine on the Reservation
-that are not covered by this-ordinance, the
laws and regulations of the State of South
Dakota governing such sale, trade, transport,
and manufacture of non-intoxicating boor or
wine shall be applicable on the reservation:
Provided, however, That the Tribal Councll
shall maintain jurisdiction and administro-
tion.

[¥. R. Doc. 53-9804; Flled, Nov, 20, 1053;
8:55 a. m.]

DEPARTMENT OF LABOR

Wage and Hour Division
LEARNER EMPLOYMENT CERTIFICATES
ISSUANCE TO VARIOUS INDUSTRIES

Notice is hereby given that pursuant
to section 14 of the Fair Labor Standards
Act of 1938, as amended (62 Stat, 1068,
as amended; 29 U. S. C. and Sup. 214),
and Part 522 of the regulations issued
thereunder (29 CFR Part 522) special
certificates authorizing the employment
of learners at hourly wage rates lower
than the mmimum wage rates applicablo
under section 6 of the act have heen
issued to thé firms listed below. The
employment ‘of learners under these cer=
tificates is limited to‘the terms and con-
ditions therein contained and is subject
to the provisions of Part 522. The effec~
tive and expiration dates, occupations,
wage rates, number or proportion of
learners, and learning period for cer-
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tificates i1ssued under the general learner
regulations (§§522.1 to 522.14) are-as
mdicated below-® conditions provided in
certificates 1ssued under special industry
regulations are as established in these
regulations..

Single Pants; .Shirts and Allied” Gar-
ments, Women’s Apparel, Sportswear
and Other Odd Outerwear, Rainwear,
Robes and Leather and Sheep-Lined
Garments Divisions of the Apparel In-
dustry Iearner Regulations (29 CFR
522,160 to 522.168, as amended June 2,
1952, 17 F R. 3818)

Benjamn & Johnes, Inc., 413 South Clin-
ton Avenue, Dunn, N. C., effective 11-6-53
to 11-5-54; 10 learners for normal labor
turnover purposes (women’s foundation gar=
ments).

Blue Ridge Manufacturers, Inc.,. Chris-
tiansburg, Va., effective 11-14-53 to 11~13-54;
10 percent of the total number of factory
production workers for normal labor turn-
over purposes (men’s and boys' dungarees).

Brookfield MMills, Inc., Sanford, Fla., ef-
fective 11-9-53 to 5-8-54; 20 learners for ex-
pansion purposes (women's nightgowns and
pajamas).

Carlton Shirt Co., Inc., 1Mena, Ark. ef-
fective 11-4-53 to 4-11-54; 50 additional
learners for expansion purposes (men’s and
boys’ shirts) (supplemental certificate).

Cater Frock Co., New Braunfels, Tex., ef-
fective 11-9-53 to 11-8-54; 10 learners for
normal labor turnover purposes (children's
dresses).

‘Clover Dress Co., Inc., 92 South Empire
Street, Wilkes-Barre, Pa., effective 11-9-53 to
11-8-54; 10 percent of the total number of
factory production workers for normal labor
turnover purposes (misses’ and women's
dresses).

Hartsville Manufacturing Co., Harisville,
S. C., effective 11-4-53 to 5-3-54; 25 learners
for expansion purposes (ladies’ dresses).

Hazlehurst Manufacturing Co., Hazlehurst,
Ga., effiective 11-5-53 to 5-4-54; 15 learners
for expansion purposes (ladies’ lingerie).

Hazlehurst Manufacturing Co., Hazle-
hurst, Ga., effective 11-5-63 to 11-4-54; 10
learners for normal labor turnover purposes
(ladies’ lingenie),

The Jay Garment Co., Brookville, Ind., ef-
fective 11-16-53 to 11-15-54; 25 learners for
expansion purposes (children’s cotton over-

Joyner-Fields, Inc,, Sherman, Miss, ef-
fective 11-3-53 to 11-2-54; 10 percent of the
factory production force for normal labor
turnover purposes (sport shirts).

Kentucky Pants Co., 117 North Race Street,
Glasgow, Ky., effective 11-16-53 to 11-15-54;
10 percent of the total number of factory
production workers for normal labor turn-
over purposes (work pants).

Madison Apparel Co., Inc., 296 MMadison
Street, Wilkes-Barre, Pa., effective 11-5-53 to
11-4-54; 10 learners for normal labor turn-
over purposes (dresses).

Mode O’Day Corp., 840 Twelfth NW., Mason
City, Iowa, effective 11-6-53 to 11-5-54; 10
learners for normal labor turnover purposes
(ladies’ lingerie).

Monticello Manufacturing Co., Monticello,
Miss., effective 11-24-53 to 11-23-54; 10 per-
cent of the total number of factory produc-
tion workers for.normal labor turnover pur-
poses (men’s cotton work pants).

N & W Industries, Inc., Rocky Mount, Va.,
effective 11-17-53 to 11-16—54' 10 percent of
the total number of factory production
workers for normal labor turnover purposes
(dungarees).

Newport News Children’s Dress Co., 824
South Thirty-Ninth Street, Newport News,
Va., effective 11-17-53 to 11-16-54; 10 per-
cent of the total number of factory produc-
tion workers for normal labor turnover pure
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poses) {children’s and glrls’ drecces and play
suits).

Rice Mills, Inc., Belton, S. C., effective 11—
6-53 to 11-5-54; 10 learners for normal labor
turnover purposes (bathrobes).

Rocket” Manufacturing Co., Inc., 1000
Spring Street, Little Rock, Ark., effective
11-13-53 to 5-12-54; 50 learners for cxpane
slon purposes (blouses).

Salant & Salant, Inc,, South First Strect,
Unlon City, Tenn., effective 11-14-53 to 11—
13-54; 10 percent of the total number of
factory production workers for normal Iabor
turnover purposes (work shirts and work
pants).

Seamprufe, Inc., McAlester, Okla.,, effective
11-8-53 to 11-8-54; 10 percent of the total
number of factory production workers for
normal labor turnover purposes (slips and
lingerie).

The Van Wert \Manufacturing Co., Maln
and Market Streets, Van Wert, Oblo, effec-
tive 11-16-53 to 11-15-54; 10 percent of the
total number of factory production workers
for normal labor turnover purposes (men’s
pants, cotton utllity jackets, wwork ghirts,
ete.).

Walterboro AManufacturing Corp., YWalter-

-boro, S. C., eflective 11-9-53 to 11-8-54; 10

percent of the total number of factory pro-
duction workers for normal labor turnover
purposes (dresses).

Wyoming Valley Garment Co., 212 South
Washington Street, Wilkes-Barre, Pa., eof-
fective 11-17-53 to 11-1G6-54; 10 learners for
normal Iabor turnover purpoces (boya®
trousers).

Cigar Industry Learner Repulations
(29 CFR 522.201 to 522,211, as amended
October 27, 1952, 17 F. R. 8633).

H. N. Heusner & Son, Inc., 228-30 High
Street, Hanover, Pa,, cfiective 11-16-53 to
11-15-54; 10 percent of the number of fac-
tory workers. Cigar machine operating, 320
hours at 65 cents an howr; clgar packing
(clgars retalling for 6 cents or less), 160
hours at 65 cents an hour; meoching strip-
ping, 160 hours at 65 cents an hour.

I. Iewis Cigar Manufacturing Co., Second
and Washington Streets, Steelton, Pa., cffec-
tive 11-21-53 to 11-20-54; 10 percent of the
number of factory workers. Clgar machino
operating, 320 hours at 65 cents an hour;
packing (clgars retailing for over 6 cents),
320 howrs at 65 cents an hour; cigar retall-
ing for 6 cents or less, 160 hours at 65 cents
an hour; machine stripping, 160 hours at 65
cents an hour.

John H. Swisher & Son, Inc., 600 Haines
Avenue, Waycross, Ga., effectlve 11-17-53 to
11-16-54; 10 percent of the total number of
workers. Cigar machine operating, 320
hours; clgar packing (clgars retalling for
more than 6 cents), 320 hours; (cigars re-
talling for 6 cents or lecs), 160 hours; ma-
chine stripping, 160 hours; each 65 cents an
hour,

John H. Swisher & Son, Inc,, 501 East Six-
teenth Street, Jacksonville, Fla., effective
11+10-53 to 11-8-54; 10 percent of the total
number of workers. Cigar machine operdte
ing, 320 hours; clgar packing (clgars retail-
Ing for over 6 cents), 320 hours, clgars retail-
ing for 6 cents or less, 160 hours; machine
stripping, 160 hours; each 65 cents an hour.

Glove Industry Learner Regulations
(29 CFR 522.220 to 522.231, as amended
July 13, 1953, 18 F. R. 3292).

Indianapolls Glove Co., Ine., Glenwood,
Ark., effective 11-11-63 to 5-10-54; 35 learn-
ers for expausion purposes (canton flannel
and leather palm work gloves).

Newton Glove Manuwfacturing Co., P. O.
‘Box 271, Newton, N. C., effective 11-21-53 to
11-20-54; 10 percent of the total number of
machine stitchers for normal labor turnover
purposes (work gloves).
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Wells Lemont Corp., Barry, Ill., effective
11-3-53 to 11-2-54; & learners for normal
labor turnover purpo:es (worK gloves).

Hoslery Industry Learner Regulations
(29 CFR 522,40 to 52251, as amended
November 19, 1951, 16 F. R. 10733).

Berkshire Enitting 2iils, Andrews, N. C.,
effective 11-24-53 to 11-23-54; 5 percent of
the total number of factory production
workers for normal labor turnover purposes.

Villa Rlca Hoslery 24ills, Villa Rica, Ga.,
effective 11-19-53 to 11-18-54; 5 percent of
the total number of factory production
workers for normal labor turnover purposes.

Independent Telephone Industry
Learner Regulations (29 CFR 522.82 to
522.93, as amended January 25, 1950, 15
F. R. 398).

Thermal Belt Telephone Co., Tryon, N. C.,
effective 11-30-53 to 11-239-54.

Shoe Industry Learner Regulations (29
CFR 522.250 to- 522.260, as amended
March 17, 1952, 17 P. R. 1500).

Rex Shoe Co., Inc,, 1850 Wyoming Avenue,
Exaeter Borough, Pa., effective 11-14-53 to
11~13-54; 10 percent of the productive fac-
tory vrorkers.

The following special learner certifi-
cates were issued to the school-operafed
industries listed below-*

Oak Parkz Academy, Nevada, Iowa, effective
8-1-53 to 8-31-54; print shop-—compaositor,
precsman and related skilled and semi-
gkilled occupations; 5 learners; 350 hours at
€0 cents per hour, 325 hours at 65 cents per
hour, 325 hours at 70 cents per hour; broom
chop—broom maker (winder) stitcher,
corter, and related skilled and semiskilled
occupations; 8 learmers; 160 hows at €0
cents per hour, 125 hours at 65 cents per
hour, 125 hours at 70 cents per hour.

The following special learner certif-
icates were issued in Puerto Rico to the
companies hereinafter named. The ef-
fective and expiration dates, the number
of learners, the learner accupations, the
length of the learning period and the
learner wage rates are indicafed,
respectively.

Garrou, Inc., Cidra, P. R., effective 11-2-53
to 5~-1-54; 12 learners. Rnltting, 240 hours
at 30 cents an hour, 240 hours at 35 cents an.
hour; cxamining and Inspecting, 240 hours
at 30 cents an hour; looping, 480 hours at
30 cents an hour, 480 hours at 35 cents an
hour; ceaming, 480 hours at 30 cents an hour,
480 hours at 35 cents an hour; mending, 480
hours at 30 cents an hour, 430 hours at 35
cents an hour (full-fashloned hoslery).

Maremont 2fanufacturing Corp., Bayamon,
P, R., effective 11-2-53 to 5-1-54; 30 learn-
ers. All foctory preduction operations in-
volved in the manufacture of leaf springs,
1€9 hours at 33 cents an hour, 160 hours at
40 cents an hour, 160 hours at 47 cents an
hour (lea!n springs for motor vehicles).

Each certificate has been issued upon
the employer’s representation that em-
ployment of learners at submmmum
rates is necessary in order to prevent
curtailment of opportunities for em-
ployment, and that experienced workers
for the learner occupations are not avail-
able. The certificates inay be cancelled
in the manner provided in the regula-
tions and as indicated in the cexrtificates.
Any person agerieved by the issuance of
any of these certificates may seek a re-
view or reconsideration thereof within
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fifteer days after publication of this no-
tice in the FEDERAL REGISTER, pursuant
to tke provisions of Part 522..

Signed at Washington, D. C., this 9th
day of November 1953,

MILTON BROOKE,
Authorized Representative
of the Admwnstrator.

[F. R. Doc. 653-9845; Filed, Nov. 20, 1953;
8:65 a. m.}

NOTICES

DEPARTMENT OF AGRICULTURE.

_Commodity Credit Corporation
SALES OF CERTAIN COMMODITIES AT FIXep PRICES
NOVEMBER 1853 DOMESTIC AND EXPORT PRICE LISTS —

- Pursuant to the Pricing Pdlicy of -Commodity Credit Corporation issued March
22, 1950, as amended-January 9, 1953 (15 P R. 1593, 18 F. R. 176}, and subject to
the conditions stated theremn, the following commodities are available for sale

in the quantities.and at

the prices stated:

NovEMBER 1953 ExrorT PRrice LisT

ATOMIC ENERGY COMMISSION

Patent Compensation Board.
[Docket No, 13]
ARNOLD PACYNA
NOTICE .OF APPLICATION

Notice 1s hereby given that Arnold
Pacyna has filed an application before
the Patent Compensation Board, United
States Atomic Energy Commission, for
an award. The application 1s based on
a treatment of radio-active wastes and
relates to alleged improvements in U. S.
Patent 2,485,841,

The application of Arnold Pacyna is
on file with the Patent Compensation
Board. Any person other than the gp-
plicant desiring to be heard with refer-
ence to the application should file with.
the Patent Compensation Board, United
States Atomic Energy Commission,
‘Washington 25, D. C., within thirty days
from the date of publication of this
notice, a statement of facts concerming
the nature of his interest.

SarRAR K. GRANDSTAFF,
Acting Clerk,
Patent Compensa’tion Board.

NovEMBER 16, 1953,

[F. R. Doc. 53-9797; Filed, Nov. 20, 1953;
8:45 a. m.]

[Docket No. 14]
SHERMAN DoucrLas Rapp
NOTICE OF APPLICATION

Notice is hereby gwven that Sherman
Douglas Rapp has filed an application
before the Patent Compensation Board,
United States Atomic Energy Commis-
sion, for an award. The application 1s
based on an alleged invention of the
Uranmmum Fission Bomb and Uranmum
Fission Slow Reactors. _

The application of Sherman Douglas
Rapp 15 on file with the Patent Compen-~
sation Board. Any person other than
the applicant desiring to be heard with
reference to the application should file
with the Patent Compensation Board,
United States Atomic Energy Commis-
sion, Washington 25, D. C., within thiurty
days from the date of publication of this
notice, a statement of facts concerning
the nature of his interest.

SarAE K., GRANDSTAFF,
Acting Clerk,
Patent Compensation Board.

NoveEMBER 16, 1953.

[F. R. Doc. 53-9798; Filed, Nov. 20, 1953;
8:45 a. m.]

Commodity and approximate
quantity available (subject to
pnior sale)

Export price list

Cottonseed ofl, refined, §01,000,000
pounds.!
Cotwnaeegl oil, crude, 25,000,000
5.
Linseed oil, 143,000,000
unds.t
Olive oil, edible, 202,825 gallons™._.
shelled, hagged (for

raw,

Peanuts,

crushing), approximately 10,000 [

short tons,

Corn, bulk, 50,000,000 bushels?....

Bid basis f. 0. b. tank cars or tank wagons at points of storago locatlons. Availe
able New Orleans PMA Commodity office.

Bid basis f. 0. b. tank cars or tank wagons at producer’s mills. Availablo Now
Orleans PM A Commodity office.

Bid basis {. 0. b. tank cars at points of storago locations. Avallable Ohleago,

allas, New Orleans, Portland, and Minneapolls PMA Comimodity offices.

Bid basis in 50/55 gallon drums f. 0. b, points of storage Jocations. Avallable
Portland PMA Commodity office.

Bid. basis, L. a.-s. vessel at specifled ports, subject to terms and conditions of
USDA Announcement FO-28/53, Peanuts may be 1053 crop peanuts ne-
quired by calling loans, as well as CCO stocks from provious crops. (‘Chese
peanuts are also available as farmer’s stock for export on bid basls, 1, 0. b,
points of storage locations subject to the terms and conditions of USDA
Announcements CCO Peanut Formg 34 and 40,) Additional quantitics of
peanuts for export will be announced as available under soparato announce.
ments. Available Fats and Oils Branch, Production and Marketing Ad-
mg:liisttm%n. USDA, Washington 25, D. O., and Now Orleans PMA Cotue
modity office.

Market-price on date of sale at point of delivery, provided delivery takes placo
with 15 days unless otherwise agreed upon.

1 These same lots also are available at domestic sale§ prices announced today.

NOVEMBER 1953 DoxEsTic PRICE List

Commodity
quantit,
prior sale)

and approximate
available (subject to

‘Domestic sales prica

Nonfat dry.milk solids, in carload
Iots only, 340,000,000 pounds,
spray; 75,000,000 pounds, roller.

Salted creamery butter (in carload
Jots only), 260,600,000 pounds.

Cheddar cheese, cheddar and twin
styles (standard mossture basis,
in carload lots only, 260,000,000
pounds,

Cottonseed oil, refined, 801,000,000
pounds.t

Cottonseed Oil, Crude 25,000,000
pounds.t

Linsced ofl, raw 143,000,000
pounds.t

Olive oil, edible, 202,825 gallons 1.

Peanuts>-Farmer’s stock: Vir-
s type, bagged, 1951 crop,
3,000 tons; 1952 crop, 9,000 tons.
Spamsh: 1952 crop, 3,000, tons.
Runners: 1952 crop, 19,000 tons.

Dry edible beanS. e eeeacecocaaeaas

~

Large lima, bagged, 1952 crop,
371,838 hundredweight.

Baby lima, bagged 1950 and
1951 crops, 69,718 hundred-
weight.

Seeds.

Common asnd Willametto Vetch
seed, bagged, 149,360 bundred-
weight,

Spray ‘Proocss, U.8.Extra Grade, 17 cents Per und; roller process, U. 8, Extra
QGrade, 15 cents per pound. Priecs apply “In store” at location of stocks in
any State. s"m store’” mecans at tho processor’s plant or in storage at ware-
?ﬁusf' but.)w th any prepaid storage and outhandling charges for tho bonofit of

o buyer.

U. S. Grade A and higher: All-States excopt thoso listed below, €8.75 cents Pcr
pound. New York, New Jersoy, Pennsylvania, Now Eugﬁmd, and other
States bordering the Atlantic Oceanand Guifof Mexlco: 69.50 conts per pound,

aliforma, Oregon, and Washington: 69.75 cents por pound, U, 8. Grado D¢
2 cents per pound fess than Grade A prices. Prices apply “in store' at loca.
tion of stocks 1 those States where butter isstored.  (*'In store’ means at tho
processor’s plant or warehouse but with any prepaid storage and outbandling
¢ es for the benefit of the buyer,)

Y. S. Grade A and higher: All States excopt thoso listed bolow: 30 cents xéor 1b.
New York, New Jersey, Pennsylvania, Now Euxlelund and other Htates
bordenn%tﬁe Atlantic and Paciflc Oceans and Gulf of Mexicot 40 cents per
pound. U, S. Grade B: 1 cent per pound less thant Grade A Erices. Prices
apply “in store’” at location of stocks in those States whero cheeso I3 stored,

prices are subject to usual adjustmont for molsture content. (*'In storé"”
means at the processor’s plant or warehouse but with any prepald storage and
outhandling charges for the benefit of the buyer.)

Market price but not less than the minimum crude {)rlco, with appropriate
adjustments for refining, location and quality £, 0. b. tankears or tank wagons
at points of storage locations. Available Now Orleans PMA Commodity
office. Prices will not be reduced during period ending Juno 30, 1964,

Market price but not less than 14 cents per pound, primoe, Valloy basls, £, 0. b,

cars or tank wagons at producer’s mills subject to promiums or dfscounls
comparablo to Bulletin 3 of the 1953 cr&)P cottonseed price support program,
A.Lvmlable New: Orleans PMA Commodity offico. Prico will not bo rédticed
d g period ending June 30, 1054,

Market price-on date of sale, but not less than equivalent of the ]&rlco support
for flaxseed. Prico will not be reduced during porjod ending May 31, 1054,
Available Chicago, Dallas, Now Orleans, Portland, and Minnecapolls PMA
Commodity oflices.

Market price or $2.68 per gallon in 55-gallon drums, whichever {s higher, £, 0, b,

oints of storage locations. Available Portland PMA. Commodity ofllce.

Bid basis, I. o. b. points of storage Jocationg, subject to tho terms and conditions
of Announcement CCO Peanut Form 40. In addition, farmee’s stock ﬁacn-
nuts from CCC Stocks including any 1053 crop peantts acrquired by cabling
loans, may be offered under separate announcement for domestio crushing
subject to the terms and conditions of CCO Peanut Form 34, Avallablo

New Orleans PMA Commodity office.

On all beans, for areas other than those shown bolow, adjyst price upward or
downward by an amount equal to the price su?port program differential bes
tween areas. Whero no price support differential occurs, the prico listed will
apply. beans, adjust by market differentials, Prices
listed below, on sll beans, are at point of production. Amount of paid-in
freight to be added, as a;{})limble.

$12.65 per 100 pounds for U, S, No. 1 basis, Callfornia points of production
Available Portland PMA Commodity office. = ’

The market price but not less than: $7,10 per bundredwelight for U. 8. Extra
No. 1; $7 per hundredwe!éht for U. 8. No. 1; $6.15 per bundredwelght for U, 8,
No.2. Allprices{. o, b. California points of production. Availablo Fortland
PMA Commodity office,

On all seeds except ladino: Offers willnot bo accepted for less than the minimum
carlot weight as prescribed by railroad carrier’s regulation at point of storago,
However, if quantity available at any Jocution is less than carlot, offers will

$6 hex 300 bords, 00 b ot of production, pl {de1n frofght 59 appll

per 100 pourids, 1. 0, b, of production, plus any «in freight as appll.
cable basis current freight rate at time of s:iYo. Avmﬁ‘hlo Dallas, Portland,

For other es of all

and New Orleans PMA Commodity offices,

3 These same lots also are available at export sales prices announced today.
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ulations 1n which such authority appears
and the person to whom the authority
has been redelegated:

| New MEexico

Sections 729.517 (b) (5). '729.518, 729.519,

720.522 (1), "729.524 (c), '729.527 (a), and
729.528—Donald W. Vance and W. C. Hutch-
ing, Jr., Administrative Assistants of the
State PMA Office,
(Sec. 375, b2 Stat. 66, as amended; 7 U. S. C.
1375. Interpret or -apply secs. 301, 358, 359,
361-368, 373, 374; 52 Stat. 38, 62, 65, as
amended, 55 Stat. 88, as amended; '66 Stat.
27; 7 U. S. C. 1301, 1358, 1359, 1361-1368,
1373, 1374)

Issued at Washington, D. C., this 17th
day of November 1953.
[seALl Howarp H. GORDON,

Admanistrator Production and
Marketing Admanstration.

[F. R. Doc. 53-9817; Filed, Nov. 20, 1953;
8:48 a. m.]

'}

Rural Electrification Admunistration
[Administrative Order 4396]
ALLOCATION OF FUNDS FOR LOANS

NovEMBER 3, 1953.

I hereby amend:

(a) Admmistrative Order No. 935,
dated July 23, 1945, by reducing the
allocation of $25,000 theremn made for
“North Carolina 46066S1 Chowan” by
$6,643 so that the reduced allocation
shall be $18,357; and

(b) Administrative Order No. 3396,
dated June 29, 1951, by rescinding the
loan of $30,000 theremn made for “North
Carolina 66E Chowan”

IseALl ANCHER NELSEN,
Adminastrator.
IF. R. Doc. 53-9823; Filed, Nov. 20, 1953;
8:50 a. m.}

[Administrative Order 4397]
OREGON
LOAN ANNOUNCEMENT
! Novemser 3, 1953.

Pursuant to the provisions of the Rural
Electrification Act of 1936, as amended,
a loan contract bearmng the followmg
desigriation has been signed on behalf
of the Government acting through the
Administrator of the Rural Electrifi-
cation Administration:

Loan designation: Amount
Oregon 26 N WasCO-cuccaanean $279, 000

[sEAL] ANCHER NELSEN,
Admanstrator.,

[F. R. Doc. 53-9824; Filed, Nov. 20, 1953;
8:50 a. m.]

[Administrative Order 4398]
GEORGIA
LOAN ANNOUNCEMENT

Novemser 3, 1953.

Pursuant to the provisions of the
Rural Electrification Act of 1936, as

NOTICES

amended, a loan contract bearing the
following designation has been signed on
behalf of the Government acting through
the Admmustrator of the Rural Electri-
fication Admimstration:

Loan designation:
Georgia 84R CObDacccacacanaa-

Amount
$420, 000

ANCHER NELSEN,
Admanstrator.

[F. R. Doc. 53-9825; ‘Filed, Nov. 20, 1953;
8:50 a. m.]

[sEAL]

[Administrative Orxder 4399}

ARKANSAS
LOAN ANNOUNCEMENT

NoOvEMBER 3, 1953.

Pursuant to the provisions of the Rural
Electrification Act of 1936, as amended,
a loan contract bearing the following
designation has been signed on hehalf of
the Government acting through the Ad-
mnistrator of the Rural Electrification
Administration:

Loan designation:
Arkansas 11 P Jacksonoaeea..

Amount
$245, 000

[sEAL] ANCHER NELSEN,

Admustrator,

[F. R. Doc: 53-9826; Filed, Nov. 20, 1953;
8:61 a. m.]

-JAdministrative Order 4400]
WISCONSIN
LOAN ANNOUNCEMENT

NovEMBER 3, 1953.

Pursuant to the prowvisions of the,
Rural Electrification Act of 1936, as
amended, a loan coniract bearmmg the
:l'ollowmg designation has been signed on
behalf of the Government acting through
the Administrator of the Rural Electri~
fication Administration:
Ioan designation: .Amount

Wl.sconsin 66C Portage-Waupaca. $23, 000

[sm] ANCHER NELSEN,
Admnastrator,
[¥. R. Doc. 53-8827; Filed, Nov. 20, 1953;
8:51 a. m.]

[Administrative Order 4401}
MoONTANA
LOAN ANNOUNCEMENT

NOVEMBER 3, 1953.
Pursuant to the provisions of the

‘Rural Electrification Act of 1936, as

amended, a loan contract bearing the

following designation has been signed

on behalf of the Government acting
through the Administrator of the Rural
Electrification Administration:

Loan designationse Amount
Montana 15 S FergusSemammana— $225, 000
[sear] ANCHER NELSEN,
Admanstrator

[F. R. Doc. 53-9828; Filed, Nov. 20, 1953;
8:61 a. m.}

JAdministrative Order 4403]
Oulo

LOAN ANNOUNCEMENT

NoveEmMbER 4, 19563,

Pursuant to the provisions of the Rural
Electrification Act of 1936, as amended, a
loan confract bearing the following deg-
ignation has been signed on behalf of the
Government acting through the Admin-
istrator of the Rural Electrification Ad-
ministration:

Loan designation: Amount

Ohlo 33 P Auglaizeccmcccccnaua $200, 000

[sEAL] ANCHER NELSEN,
Administrator

[F. R. Doc. 53-9829; Filed, Nov. 20, 1953;
8:561 a. m.})

[Administrative Order 4402]
*  LOAN ARNOUNCEMENT

NOVEMDER 3, 1953,

Pursuant to the provisions of the Rural
Electrification Act of 1936, as amended, &
loan contract bearing the following
designation has been signed on behalf
of the Government acting tlrough the
Administrator of the Rural Electrifica-
tion Admimstration:

Loan designation: Amount
Alabama 18U Cullman. ceeeaee.. $540, 000

[sxaL) ANCHER NFELSEN,
Admimstrator,
[F. R, Doc. 53-0830; Filed, Nov. 20, 1953;
8:61 a. m.]

[Administrative Order 4404]
New Mex1c0
LOAN ANNOUNCEMENT

Novempsr 4, 1953,

Pursuant to the provisions of tho
Rural Electrification Act of 1936, as
amended, a loan contract bearing tho
following designation has been signed
on behalf of the Government acting
through the Administrator of the Rural
Electrification Administration:
Loan designation: Antount

New Mexico 25K Lunf...eaw.- 81,726, 000

[sEAL] ANCHER NELSEN,
Admuustrator
[F. R. Doc. 53-9831; Filed, Nov. 20, 10563;
8:51 a. m.]

{Administrative Order 4405)
TExAS
LOAN ANNOUNCEMENT

NovemMBER 4, 1953,

Pursuant to the provisions of the
Rural Electrification Act of 1936, as
amended, a loan contract bearing the
following designation has been signed
on behalf of the Government anoting
through the Adminmstrafor of the Rural
Electrification Administration:



o

Saturday, November 21, 1953

Loan designation: Amount
Texas 125L Jasperaeeaamcacancaa $5614, 000
[sEAL} ANCHER NELSEN,

Admmstrator,

[F. R. Doc. 53-9832; Filed, Nov. 20, 1953;
8:51 a. m.]

‘FEDERAL POWER COMMISSION

{Docket No. E-6518]
Kansas Gas anp EvecTrIc CO.

NOTICE OF ORDER AUTHORIZING ISSUANCE OF
PREFERRED STOCK

NoveEMBER 17, 1953.

Notice 1s hereby given that on No-
vember 16, 1953, the Federal Power
Commussion 1ssued its order adopted No-
vember 13, 1953, authorzing issuance
of preferred stock in the ahove-entitled
matter,

[sEarl} Leon M. FUoQuUAY,
Secretlary.
[F. R. Doc. 53-9807; Filed, Nov, 20, 1953;

8:46 a. m.]

[Docket No. G-681]
* UniTep Gas Pree Line CO.

NOTICE OF ORDER CANCELLING CERTIFICATE
OF PUBLIC CONVENIENCE AND NECESSITY

Novenser 17, 1953.

Notice is hereby given that on Novem-
ber 16, 1953, the Federal Power Commus-
sion. 1ssued its order adopted November
12, 1953, 1n the above-entitled matter,
cancelling certificate of public conven-
ience and necessity 1ssued on January 6,
1950 (15 F. R. 268)

[sEAL] LeoN M. Fuquay, °
Secretary.
[F. R. Doc, 53-9808; Filed, Nov. 20, 1953;

8:46 a. m.]

[Project No. 20211
COUNTY OF PLACER, CALIFORNIA

NOTICE OF ORDER FURTHER EXTENDING
PERIOD OF PRELIMINARY PERMIT

Novemser 17, 1953,
Notice 1s hereby given that on Novem-
ber 16, 1953, the Federal Power Commis-
sion 1ssued its order adopied November
12,-1953, further extending perod of pre-
limmary permit i the above-entitled
matter,

[sEaLd LeoN M. FUqQuUay,
Secretary.
[F. R._Doc. 53-9809; Filed, Nov. 20, 1953;

8:47 a. m.]

Arrzona Posric SErvice Co.

NOTICE OF ORDER APPROVING AND DIRECTING
DISPOSITION OF ACCOUNTING ADJUST-
MENTS

NovemsEr 17,1953,
Notice 1s hereby given that on Novem-
ber 16, 1953, the Federal Power Commis-
sion 1ssued its order adopted November

-~

FEDERAL REGISTER

13, 1953, approving and directing dispo-
sition of accounting adjustments in the
ebove-entitled matter.

[searnl Lron M. FuQUAY,
Secretary.
[F. R. Doc. 53-9810; Filed, Nov. 20, 1853;
8:47 a. m.}

SECURITIES AND EXCHANGE
COMMISSION
[File No. 70-3145]

ATTLEBORO STEANL AND ELECTRIC CO,
ET AL,

ORDER AUTHORIZING ISSUE AND SALE OF
SHORT-TERN TUNSECURED PROMISSORY
NOTES TO BANKS AND TO PARENT COLIPANY

Novermer 17, 1953,

In the matter of Attleboro Steam and
Electric Company, Haverhill Electric
Company, The Lowell Electric Light Cor-
poration, ‘Weymouth Light and Power
Company, Worcester County Electric
Company, New England Electric System,
File No. 70-3145.

New England Electric System
(“NEES”), a registered holding com-
pany, and its above named subsidiary
companies, hereinafter individually re-
ferred to as “Attleboro,” “Haverhill”
“Lowell”, “Weymouth”, and ‘Worcester”
and collectively referred to as “the bor-
rowing companies”, having filed a joint
application-declaration with this Com-
miassion. pursuant to sections 6 (8) 7,
9 (a), 10 and 12 (f) of the Public Util-
ity Holding Company Act of 1935 (‘“the
act”) and Rules U-23, U-42 (b) (2),
U-43 (a), U-45 (b) (1) and U-50 (a)
(2) and (3) promulgated thereunder
with respect to the following proposed
transactions:

Lowell and Worcester propose to Issue
to banks, from time to time but not later
than December 31, 1953, unsecured
promissory mnotes in the respective
amounts of $200,000 and $3,500,000. At-
tleboro, Haverhill and Weymouth pro-
pose to issue to NEES, from time to time
bubtnot later than December 31, 1953, un-
secured promissory notes in the respec-
tive amounts of $75,000, $100,000 and
$150,000.

Each of such notes to be issued to
NEES will mature on April 1, 1854, and
each of the notes to be issued to banks
will mature six months after the issue
date thereof. Such notes will bear in-
terest at the prime rate of interest at
the time of the issuance thereof. It is
stated that sald prime interest rate at
the present time is 3% percent.

According to the application-declara-
tion, the proceeds derived from the pro-
posed additional notes will be used for
the payment of note indebtedness and
construction and other purposes.

Each of the borrowing companles has
stipulated that if any permanent financ-
ing is done prior to the maturity date of
its then outstanding unsecured promis-
sory notes, the proceeds derived there-
from will be applied in reduction of, or
in total payment of, notes then out-
standing, and the amount of then au-
thorized but unissued promissory notes
will 'be reduced by the amount, if any,

7485

by which such permanent financinr ex-
ceeds the amount of the then oufstand-
ing unsecured promissory notes. At the
present time Worcester has pending
before the Commission an application-
declaration (identified by File No. 70~
3135) In which it seeks authority to is-
sue 75,000 shares of $100 par value cumu-
Iative preferred stock (See Holding Com-
pany Act Release No. 12177). Worcester
has stipulated that if said sale of pre-
ferred stock is approved by the Commis-
slon and the proceeds therefrom are
available prior to November 30, 1953,
Vorcester will relinquish all right to
issue the $3,500,000 of notes proposed 1n
the instant application-declaration.

The application-declaration states
that incidental services in connection
with the proposed note issues will be
performed at cost by New England
Power Service Company, an affiliated
service company, such cost being esti-
mated not to exceed $100 for NEES and
each borrowing company, or an aggre-
gate of $600.

The application-declaration further
states that no State commission and no
Federal commission, other than this
Commission, has jurisdiction over the
proposed transactions.

NEES and the borrowing companies
request that the Commission’s order
herein become effective forthwith upon
Issuance.

Due notice having been given of the
filing of the application-declaration, and
a hearing not having been requested or
ordered by the Commission; and the
Commission finding that the applicable
provisions of the act and the rules pro-
mulgated thereunder are satisfied and
that no adverse findings are necessary*
and deeming it appropriate in the public
interest and in the interest of investors
and consumers that sald application-
declaration be granted and permitted to
become effective forthwith, without the
imposition of terms and conditions other
than those prescribed in Rule U-24:

It 1s ordered, Pursuant to Rule U-23
and the applicable provisions of the act;
that sald application-declaration be:
granted and permitted fo become effec-g
Hve forthwith, subject to the terms and
conditions prescribed in Rule U-24.

By the Commission. oDk
[seaL] OrvaAL I,. DuBoIS,
Secretagjy.

[F. B. Doc. 53-0815; Filed, Nov. 20, 1953;
8:48 0. m.]

[File No. 70-3146]
DeLAWAREPOWER & LicaT CO.

ORDER AUTHORIZING ISSUANCE AND SALE OF
SHARES OF COMMON STOCK

Noveumser 17, 1953.

Delaware Power & Iight Company
(“Delaware”), a registered holding com-
pany and a public utility operatinz com-
pany, having filed a declaration with this
Commission pursuant, to section 7 of the
Public Utility Holding Company Act of
1935 (“‘act”) and rules thereunder with
respect to the following proposed
transactions:
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Delaware proposes -to issue and sell
232,520 shares of its Commeon Stock, par
value $13.50 per share, and in addition to
sell such shares, but not in excess of
23,252 shares, as may be purchased for
the purpose of stabilizing the .price. of
the common stock. The 232,520 shares
of common stock will be offered to stock=-
holders in accordance with their pre-
emptive rights and upon the basis of one
share for each seven shares. Transfer-
able warrants evidencing the right to
subscribe will be 1ssued to common stock-
holders of record as of the close of busi-
ness on November 25, 1953. -Subject to
such rights of the stockholders, the stock
will also be offered to employees of Dela-
ware and its subsidiaries mm an amount
not exceeding 150 shares per employee.
The balance, if any, of the stock not sub-
scribed for by holders of warrants and
employees will be sold to underwriters.

The Board-of Directors of Delaware
will, not later than 12:00 o’clock noon on
November 23, 1953, determine the offer-
ing price of the stock to stockholders and
to employees, which price will be specified
in the hids submitted by underwriters
as the price to be paid the company for
any unsubscribed stock. Immediately
following determunation by the Board of
Directors of such offering price, notice
of the price will be given to prospective
bidders and will be publicly announced
by the company. Bids for the unsub-
seribed stock will specify the compensa=
‘tion to be paid the underwriters.

Delaware proposes that, for the pur-
pose of stabilizing the price of its com-
mon stock, it may purchase up to 23,252
shares of its common stock on the New
York Stock Exchange, the Philadelphia-
Baltimore Stock Exchange, in the over-
the-counter market, or otherwise., Such
stabilization, if commenced, will be ter-
minated not later than- the time fixed
for the acceptance of a d for the pur-
chase of the unsubscribed stock. Shares
acquired by Delaware as a result of such
stabilization will be mcluded as part of
the unsubseribed stock which will be
sold to the underwriters.

Delaware requests that the period be-
tween the publication of the invitation
for bids which it expects will take place
on November 18, 1953, and the time of
opening of bids be shortened to seven
days in order that ids for the stock
may be opened on November 25, 1953,

The net proceeds from the proposed
sale of common stock will be.used to
finarice a portion of the construction
program of Delaware and its two sub-
sidiaries which, it is contemplated, will
require expenditure of approximately
$30,000,000 1n 1953 -and 1954, .

The issuance of the warrants and the
issuance and sale of the 232,520 shares
of common stock was approved by, the
Public Service Commussion of Delaware
by order dated October 15, 1953. Dela-
ware requests that the Commission’s
orders entered herein become effective
upon the issuance thereof,

Due notice having been given of the
filing of the declaration, and a hearing
not having been requested of or ordered
by the Commission; and the Commis-

NOTICES _

sion finding that the applicable provi-
sons of the act and rules promulgated
thereunder are satisfied and that.no ad-
verse findings are necessary, and deem-
ing it appropriate 1 the public interest
and the interest of investors and con-
-sumers that said declaration be per-
mitted to become effective forthwith, all
subject to -the -terms and conditions
specified below*

It 1s'ordered, Pursuant to the appli-
cable provisions of the act and the rules
thereunder, that said declaration be, and
the same hereby 1s, permitted to become
effective forthwith, and that for the pur-
poses of this proceeding the ten-day pe-
r10d for the mvitation of ids, as pre=-
scribed by Rule U-50, be, and the same
hereby 1s, shortened fo a period of not
less than seven days, all subject, how-
ever, to the provisions of Rule U-24 and
to the following terms and conditions:

(1) 'That the proposed issue and sale
of said stock shall not be consummated

until the results of competitive bidding

shall have been made a matter of record
in this proceeding and a further order
entered by this Commission on the basis
of the record so supplemented, which
order may contamn such terms and con-
ditions, if any, as may then be deemed
appropnate, jurisdiction being reserved
for this purpose; and

(2) That jurisdiction be reserved with
respect to the payment of all fees and
expenses i1n connection with the pro-
posed transactions, including fees and
expenses of counsel for. the successful
bidders.

By thra Commussion.

[sEaL] OrvAL L. DuBois,
Secretary.
[F. R. Doc. 53-9814; Filed, Nov. 20, 1953;

8:48 a. m.]

[File No. 70-3148]

NARRAGANSETT ELECTRIC Co. AND NEW
ERGLAND ELECTRIC SYSTEM

NOTICE OF PROPOSED ISSUANCE AND SALE
OF COMMON STOCK ‘BY SUBSIDIARY TO
PARENT COMPANY

NoveMeER 17, 1953.

Notice is hereby siven that New Eng-
land Electrnic System (‘NEES”), a
registered holding company, and The
Narragansett Electric Company (“Nar-
ragansett’), a wholly-owned subs:wdiary
of NEES, have filed a joint application,
pursuant to the Public Utility Holding
Company Act of 1935 (“the act”) desig-
nating sections 6 (b) 9 and 10 of the
act and Rule. U-42 (b) (2) promulgated
thereunder as applicable to thewr pro=
posed transactions, which are summa-
rized as follows:

Under a contract dated October 27,
1953, Narragansett proposes to issue
and sell to NEES, prior to April 1, 1954,
100,000 additional shares of $50 par

“value common stock =t the price of $50
per share. It 1s indicated. that such
sale is proposed in order to provide Nar-
ragansett with new money required to
finance, in part, its 1954 construction

program. ‘The proceeds derived from
the sale of the common stock will be
applied by Narragansett to the.payment
of its then outstanding short-term note
indebtedness and any balance will be
used for construction or to relmburse
its treasury therefor.

The issue and sale of the common
stock is subject to the jurisdiction of
the Public Utility Administrator, Do=
partment of Business Regulation of the
State of Rhode Island in which state
Narragansett 1s organized and doing
business.

The expenses to be incurred in con-
nection with sald transactions are esti«
mated at $12,500 for Narragansett and
$300 for NEES.

Applicants request that the Commis-
sion’s order be made effective upon
issuance.

Notice is further given that any in-
terested person may, not later than De«
cember 2, 1953 at 5:30 p. m,, e, &, t., re«
quest the Commission in writing that o
hearing be held on such matter, stating
the nature of his interesf, the reasons
for such request and the issues of fact
or law, if any, raised by the said joint
application which he desires to contro«
vert, or may request that he be notified
if the Commission should oxder a. hear«-
ing thereon. Any such request should
be addressed: Secretary, Securities and
Exchange Commission, 4256 .Second
Street NW., Washington 25, D, C. At
any time after said date, said applica-
tion, as filed or as amended, may be
granted as provided in Rule U-23 of the
rules and regulations promulgated under
the act, or the Commission may exempt
such transactions as provided in Rule
U-20 (a) and Rule U-100 thereof,

By the Commission,

[sEaLl OrvaL L. DuBo1s,
Secretary.
[F. R. Doc. 53-9813; Filed, Nov. 20, 1963;

8:47 0. m.]

[File No. 70-3149]
NARRAGANSETT Evrectric Co,

NOTICE OF FILING REGARDING SALE OF PRE«
FERRED STOCK AT COMPETITIVE BIDDING

NovemseR 17, 1953,

Notice is hereby given that an appli-
cation-declaration has been filed- with
this Commission, pursuant to the Pub-
lic Utility Holding Company Act of 1936
(“the act”) by the Narragansett Elco«
tric Company (“Narragansett’), a sub-
sidiary of New England Electric System
(“NEES”) a registered holding com-
pany. The applicant-declarant has deg«
ignated sections 6 (a) (2) 6 (b) and
7 (e) of the act and Rules U-42 (b) (2)
and U-50 thereunder as applicable to
the proposed transactions which are
summarized as follows:

Narragansett proposes to issue and
sell 150,000 shares of & new serles of
Preferred Stock of the par value of $560
per share. Such sale will be pursusnt
to the competitive bidding requirements
of Rule U-50. The dividend rate (which
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shall be expressed in a multiple of 0.08
of 1 percent and not 1 excess of 6 per-
cent) and the price, exclusive of accrued
dividends, to be paid to Narragansett
(whach shall be not less than $100 and
shall not exceed $102.75 per share) will
be deterrmned by competitive bidding.

Bids will be received up to 12 noon on a-

date, not less than ten days nor more
than thirty days after the date of the
mvitation for bids, which the company
sHall fix by giving notice at least forty-
two hours 1n advance to each prospec-
tive bidder.

The proceeds from the proposed sale
of preferred stock (exclusive of accrued
dividends and the expenses of 1ssuance)
are to be applied to the payment of
short-term note indebtedness presently
outstanding 1 the aggregate of $6,250,-
000 and, according to the application-
declaration may be outstanding in the
aggregate amount of $7,450,000 at the
time the preferred stock 1s sold, and the
balance, if any, of the proceeds will be
used to pay for capitalizable expendi-
tures or to rexmburse the treasury there-
for.

According to Narragansett, the pro-
posed 1ssue and sale of preferred stock
1s subject to the junsdiction of the Pub=~
lic Utility Admimstrator, Departorent of
Business Regulation of the State of
Rhode Island. Copies of the order of
that State Commission are to-be supplied
by amendment.

The estimated fees submifted in re-
spect of filing fees, taxes, services of
New England Power Service Company,
an affiliated service company, printing,
mdependent public accountants, counsel
for Narragansett and mailing and mis-
cellaneous charges aggregate $60,000.
Legal fees and expenses of underwriters’
counsel are {0 be supplied by amend-
ment.

It 1s requested that the Commuission’s
orders entered heremn hecome effective
upon the issuance thereof.

Notice 1s further given that any inter-
ested person may, not later than Decem-
ber 2, 1953, at 5:30 p. m,, €. s.-i., request
the Comnussion 1n writing that a hear-
ng be held on such maiter, stating the
nature of his interest, the reason or rea-
sons for such request and the issues, if
any, of fact or law proposed to be con-
troverted, or he may request that he
be notified if the Commission should
order a hearing thereon. Any such re-
quest should be addressed: Secretary,
Securities and Exchange Commission,
425 Second Street NW., Washington 25,
D. C. At.any time after said date, the
application-declaration, as filed or as
amended, may be granted and permitted
to become effective as provided in Rule
T-23 of the rules and regulations pro-
mulgated under the act, or the Commis-
sion may exempt such transactions as
iprovided m Rules U-20 and U-100
thereof,

By the Commission,
[sEAL] OrvaL L. DuBors,
Secretary.

[F. R. Doc., 53-9812; Filed, Nov. 20, 1953;
8:47 2. m.]

FEDERAL REGISTER

[File No, 70-3152]
NorrH CONTINENT UTILITIES CORP,

NOTICE OF PROPOSED LIQUIDATION AND
DISSOLUTION OF REGISTERED XOLDING
COLIPANY AND PAYLIENT OF LIQUIDATING
DIVIDEND AND ORDER IJAKING E¥FECTIVE
DECLARATION REGARDING -PROXY 2IATERIAL

Novemser 17, 1853.

Notice is hereby given that an appli-
cation-declaration has been filed with
this Commission pursuant to the Public
Ptility Holding Company Act of 1935
(“act”) by North Continent TUtilities
*Corporation (“North Continent”) a reg-
istered holding company. Applicante
declarant has designated sections 11,
12 (¢) and 12 (e) of the act and Rules
U-23, U-24, U-46 and U-62 promulgated
thereunder as applicable to the proposed
transactions.

Notice is further given that any in-
terested person may, not later than De-
cember 10, 1953, at 5:30 p. m., e. s. t.,
request the Commission in writing that
& hearing be held on such matter, stat-
mg the reasons for such request, the
nature of his interest and the issues of
fact or law raised by said declaration
which he desires to controvert, or may
request that he be notified if the Com-
mission should order a hearing thereon.
Any such request should be addressed:
Secretary, Securities and Exchange
Commission, 425 Second Street NW.,
Washington 25, D. C. At any time after
December 10, 1953, said declaration, as
filed or as amended, may be granted as
provided in Rule U-23 of the rules and
regulations promulgated under the act,
or the Commission may exempt such
transactions as provided in Riles U-20
(a) and U-100 thereof.

All interested persons are referred to
said application-declaration which is on
file in the office of this Commission for
e statement of the transactions therein
proposed, which are summarized as
follows:

The Commission has heretofore di-
rected North Continent in proceedings
under section 11 (b) of the act to liqui-
date and dissolve (North Continent
Utilities Corporation, File Nos. 54-74
and 59-69) and North Continent now
has one remaining subsidiary, Great
Northern Gas Company, Ltd.,, an On-
tario, corporation,

Pursuant to prior authorization of the
Commission under Rule U-44 (¢) North

—Continent, under date of October 20,
1953, entered into a contract with Al-
berta Consolidated Gas Utllities Limited,
whereby the latter agreed to purchase
North Continent's entire interest in
Great Northern Gas Company, Limited,
at a price of $533,639, plus an amount
equal to interest on certain notes and
advances from August 1, 1953, to the
closing date. The closing date Is expec-
ted to occur within approximately two
weeks from the date hereof. After con-
summation of sald sale, North Continent
will have as its sole asset approximately
$659,000 in cash. Pursuant to section
275 of the General Corporation Iaw of
Delaware, the Board of Directors has
adopted a resolution to the effect that 1t
is advisable and to the best interests of
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the Corporation to dissolve the Corpora-
tion, and has called a special meeting
of stockholders to be held on December
15, 1953, to vote on the question of dis-
solution. Proposed proxy solicitation
material for said meeting has been filed,
and it is proposed to mail the same im-
mediately after the Commission enfers
its order so authorizing,

The Board of Directors has also tenta-
tively approved a Plan of Ligqwmdation
and Dissolution, said Plan providing in
substance for (1) an initial liquidafing
dividend of $8.50 per share, payable im~
mediately to all holders of capital stock
of the corporation upon surrender of
thelr respective certificates for cancel-
Iation, and (2) a further liquidating
dividend or dividends until all available
assets shall have been distributed fo
stockholders. The application-declara-
tion states that at the present time it
is impossible to state definitely in what
amounts, or at what times, such fur-
ther liguidating dividend or dinidends
may be distributed and that affer pay-
ment of the initial liquidating dividend
of $8.50 per share the corporation will
have on hand approximately $110,000,
which (together with such further as-
sets as may accrue to the corporation
in connection with expiration of mghts
of holders of old securities of the cor-
poration under the Supplemental Plan
of 1950) is consldered by the Board of
Directors to be an ample reserve for
all present or future liabilities, mclud-
ing taxes for the current year, any pos-
sible deficlency assessments of taxes for
prior years, fees and expenses in con-
nection with the aforementioned sale of
Great Northern Gas Company, Limited,
and fees and expenses of all types which
may be incurred in completing the dis-
solution program. As and when it can
be determined definitely that the afore-
said items will not exhaust the entire
reserved amount, the balance will be
available to be paid out in a further
liquidating dividend or dividends.

Fees and expenses in connection with
the foregoing transactions are estimated
at $27,000, including legal fees of $15,000
to Dallstream, Schiff, Stern & Hardin,
counsel for North Continent.

Applicant-declarant requests that the
application-declaration be granted and
permitted to become effective forthwith
upon issuance,

Applicant-declarant further requests
that an order be entered permifting use
of the proxy solicifation materal
promptly after filing thereof, and in ad-
vance of the entry of any final order
with respect to the other transactions
herein described; and

It appearing to the Commission that
such request may appropriately be
granted:

It is ordered, That the declaration re-
garding the proxy solicifation matenal,
filed pursuant to Rule T-62, be, and
hereby is permitted to become effective
forthwith,

By the Commission.

[sEAr) OzrvaL I. DuBoIs,
Secretary.
[F. B. Doo, 53-9811; Filed, Nov. 20, 1933;
8:47 a. m.]
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INTERSTATE COMMERCE
COMMISSION ”
[4th Sec. Application 28654]

IroN AND STEEL BILLETS, BLOOMS OR SLABS
From CHICAGC GROUP AND STERLING
(Rock FaALLs), ILL., To BATON ROUGE,

APPLICATION FOR RELIEF

NovEMBER 18, 1953.

The Commussion 1s in receipt of the
above-entitled and numbered applica-
tion for relief from the long-and-short-
haul provision of section 4 (1) of the
Interstate Commerce Act.

Filed by: ¥ C. Kratzmelr, Agent, for
carriers parties to Agent R. G. Raasch’s
tariff I. C. C. No. 7176, pursuant to fourth-
section order No. 16101.

Commodities mvolved: Iron and steel
billets, blooms or slabs, carloads.

From: Chicago, X, and points
grouped therewith, and Sterling (Rock
Falls) 1L

To: Baton Rouge, La..

Grounds for relief: Competition with
rail carriers, circuitous routes, and op-
eration through higher-rated territory.

Any interested person desmring the
Commussign to hold a hearmng upon such
application shall request the Commis-
sion in writing so to do withan 15 days
from- the date of this notice. As pro-
vided by the general rules of practice of
the Commussion, Rule 73, persons other
than applicants  should fairly disclose
their interest, and the position they in-
tend to take at the hearing with respect
to the application. Otherwise the Com-~
mission, 1n its discretion, may proceed to
Investigate and determine the matters
involved 1n such application without fur-
ther or formal hearing. If because of an
emergency a grant of temporary relief
1s found to be necessary before the
expiration of the 15-day period, a hear-
ing, upon a request filed within that
period, may be held. subsequently,

By the Commission.

[sEAL] GEORGE W LaAIRD,
Secretary.
[F. R. Doc. 53-9833; Filed, Nov. 20, 1953;

8:62 a. m.]

[4th Sec. Application 28655] ‘

Corron FROM SOUTH ATLANTIC PORTS TO
ALABAMA, GEORGIA, NORTH CAROLINA AND
SouTH CAROLINA

APPLICATION FOR RELIEF

Novemser 18, 1953.

The Commission 1s -in receipt of the
above-entitled and numbered applica-
tion for relief from the long-and-short-
haul provision of section 4 (1) of the
Interstate Commerce Act.

Filed by* R. E. Boyle, Jr., Agent, for
carriers parties to schedule listed below.,

Commodities involved: Cotton, car-
loads.

From: Wilmington, N. C., Savannah
and Port Wentworth, Ga. (applicable

on traffic imported from Egypt, Peru or
India)

NOTICES

To: Points 1n Alabama, Georgia, North
Carolina and South Carolina. .

Grounds for relief: Competition with
rail carriers, circuitous routes, and com-
petition with motor carmers.

Schedules filed confaiming -proposed
rates: C. A. Spaninger, Agent, I. C. C.
No. 1369, supp. 19.

Any mterested person desiring the
Commussion to hold a hearing upon such
application shall request the Commassion
m writing so to do within 15 days from
the date of this notice. As provided
by the general rules of practice-of the
Commussion, Rule 73, persons other than
applicants should fairly disclose their in-
terest, and the position they intend to

‘take at the hearing with respect to the

application. Otherwise the Commussion,
m .its discretion, may proceed to mn-
vestigate and determine the matters in-
volved in such. application without
further or formal hearing. If because of
an emergency a grant of temporary re-
‘lief 1s found to be necessary before the
expiration of the 15-day period, a hear-

‘ing, upon a request filed within that

period, may be held siubsequently.
By the Commuission.

[seaL] GEORGE W. LAIRD,
Secretary.
.[F. R. Doc. 53-0834; Filed, Nov. 20, 1953;

8:52 a. m.}

[4th Sec. Application 28656]

GRAIN FroM CERTAIN STATES TO
LOUISIANA AND ARKANSAS

APPLICATION FOR RELIEF

Novemser 18, 1953.
The Commuission is in receipt of the
above-entitled and numbered applica-
tion for relief from the long-and-short-
haul provision of section 4 (1) of the
Interstate Commerce Act.
Filed by* F. C. Kratzmeir, Agent, for

- carners parties to schedules listed below.

Commodities mvolved: Grain, grain
products and related articles, carloads.

From: Pomnts in Kansas, Missours, Ok-
Jahoma and Texas.

‘To: Pomnts in Arkansas and Louisiana.

Grounds for .relief: Competition with
rail carriers, circuitous routes, and to
maintain grouping.

Schedules filed contaming proposed
rates: ¥ C, Kratzmeir, Agent, I. C. C. No.
3940, supp. 30; F C. Kratzmeir, Agent,
I. C. C. No. 3829, supp. 29° F. C. Kratz-
merr, Agent, I C. C. No. 3831, supp. 60;
F. C. Kratzmerr, Agent, I. C. C. No. 3939,
supp. 39.

Any terested person desiring the
Commussion o hold a hearing upon such
application shall request the Commis-
swon 1 writing so to do within 15 days
from the date of this notice. As provided
by the general rules of practice of the
Commussion, Rule 73, persons other than
applicants should fairly disclose their
interest, and the position they mtend
to take at the hearing with respect to the
application. Otherwise the Commaission,
1n its discretion, may proceed to investi-
gate and determine the matters involved
in such application without further or

formal hearing. If because of an emor=
‘géncy & grant of temporary rellef is
found to be necessary before the expira«
tion of the 15-day period, o hearing, upon
o request filed within that period, may
Jbe held subsequently,

By the Commission.

[sEAL] GEORGE W' LAIRD,
Secretary.
[P. R. Doc. 53-9835; Filed, Nov. 20, 1953;

8:562 a. m.]

[4th Sec. Application 28657]

GRAIN From Towa, MINNESOTA, MISSOURL
AND NEBRASKA* TO TEXAS PORTS FOR
EXPORT

APPLICATION FOR RELIEF

November 18, 1953.

The Commission is in recelpt of the
above-entitled and numbered applica-
‘tion for relief from the long-and~-short-
haul provision of section 4 (1) of the
Interstate .Coinmerce Act.

Filed by* W. J. Pruetér, Agent, for cor=-
riers parties to schedules listed below.

Commodities mvolved: Grain, grain
products, and related articles, carloads,

From: Points in Towa, Minnesota, Mis-
souri, and Nebraska.

To: Houston, Galveston and Texas
City, Texas, for export.

Grounds for rellef: Competition with
rail carriers, circuitous routes.

Schedules filed containing proposed
rates: Chicago and North Western Radl-
way Co., I. C. C. No. 11153, supp. 21,
Chicago, .Burlington & Quincy Raflrond
Cos;, I. C..C. No. 20396, supp. §; Chicago
Great Western Railway Co., 1. C. C. No.
5605, supp. 8; Chicago, Milwaukeo, St.
_Paul & Paclific Railroad Co., I. C. C. No,
B-17626, supp. 17; Chicago, Rock Island
and Pacific Railroad Co., I, C. C. No.
C-13415, supp. 14; Wabash Railroad
Co., I. C. C. No. 7548, supp. 38; Union
Pacific Railroad Co., I. C. C. No. 5130,
supp. 29.

Any interested person desiring the
Commission to hold a hearing upon such
application shall request the Commission
in writing so to do within 15 days from
the date of this notice. As provided by
the general rules of practice of the Com-
mussion, Rule 73, persons other than gp-
plicants should fairly disclose their inter-
est, and the position they intend to take
at the hearing with respect to the appli-
cation. Otherwise the Commission, in
its diseretion, may proceed to investigato
and determine the matters involved in
such application without further or for-
mal hearing. If because of an emer-
gency o grant of temporary rellef is
found to be necessary before the expira-
tion of the 15-day period, & hearing,
upon a request filed within that perlod,
may be held subsequently,

By the Commission.

[sEaL] GEORGE W LAIRD,
Secretary.

[F. R. Doc. 63-9836; Filed, Nov. 20, 1963;
8:62 a. m.]



