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S"CBP.-\nT .57.01-GESERAL REQCIREMESTS 

57.01-1 Scope. (al The regulations in this 
part contain requirements for the design lind 
construction of main and l:luxiliar--v machinery 
instt~lled on Ye:5:-,ch; :5ubjeet to iIi~pection h).T 
t he C()a~t Guard) except as otherwi:~e pre:5cribed 
in this subchapter. 

57.01-5 Applicable standards. In general 
t he 'lpplic~lble standards esI.t1blished by the 
Ameriet1n Bureau of :-Shipping may be cOllsid­
ered tlS ~tnndftrd for the design) construction, 
t1nd testing of main and liuxiliary machinery, 
except as nl0dified in this su bchapter. 

57.01-10 Fuel for internal combustion engines 
on passenger vessels. (a) All internal combus-

tion engines, whether used for main propulsion 
or auxiliaries, installed on passenger \'e:5~els ex­
ceeding 100 gross t,ons, or on all passenger 
yessels engnged in internntional "loyages, shall 
be driyen by fuel having n flashpoillt exceeding 
110 degrees F. 

57.01-15 Fuel oil for boilers. Oil to be used 
as fuel to be burned under boilers on "lessel:" 
subject to inspection by the Coast, Guard shtlll 
ha ye a flashpoint of not less than 150 degrees F. 
(Closed cup test.) 

SCBPA.RT 51.05-:r\'LH~ PROPCLSION 
~L-\'CHIXERY 

57.05-1 Material, design and construction. 
The material, design) construction and work­
manship of m'lin and I.nnilitlry nlarhinery shull 
be at least equivalent to the standards estab­
li~hed by the Anlericnn Bureau of Shipping or 
other recognized classification society. 

57.05-5 Astern power. (a) All yessels shall 
have sufficient power for going astern to see-ure 
proper control of the ship in all normal cir­
ClllllStall('e:5, 

SUBPART 57,lO-IXTER~AL CO~lBt-STIOS 
EXGlSE IX:·HALL.-\TIOX:-3 

57.10-1 Scope. The requirements III this 
subpart apply to 1.111 \"es~els subject. to in­
t:;pection. The reqmrements gClvernUlg the 
installation of interllul eombustion eng-ine~ on 
motorboats nnd IllOtor ve~~eb of lllOrc' th~ln 1.5 
gros~ tons cnrrying passengers for hire ~hall be 
eifeetiYe on new vessels or yessels converted to 
passenger sen-i('e for the first time .. the COIl­

strnction of which is commenced OIl or after 
December 1, 1945, nnd to nIl existing H's:::;el:-; as 
fnr t1S it. is prl1cticnble, 

57.10-5 Gasoline engine installations--(a) En­
gine design. All installlitiolls shall be of mariI1(, 
type en!-rines sllituble for the intended :3en-i('e~ 
de~ig-ned and construe-ted in conformance with 
the requireluents of this subcl1<lpter. 

(b) Carburetors. (11 Drip ('ullcctor, shall be 
fitted under all c'lrburetor.s, except the down­
draft (vpe .. to preyent fuelleakt1ge from reaching 
the bilge~ tlnd so arrunged as to permit ready 
remontl of snch fuel leakage. Drip collectors 
shull be eon~red \vit h flame s{'l'een~. 

(2) All gasoline engines shall be equipped 
with an approYNI me<lllS of backfire flame COll­

troL Instal1<ttions of b<H:kfire Hnme arre:5ters or 
engine air and fuel induction systems bearing 
basic Approyal ~o. 162.015 Illa~-'- be continuecl 
ill Ui'e as long as thcy ~lrC seI"yieea ble and in 

:!10-33f-)~----t}6-----11 (141) 



-
§57.1(}-5 MARIXE EXGIXEERI~G 

good condition. Backfire flame arresters or 
engine air and fuel induction systems installed 
or llsed 011 new installations or llS replacements 
shall be of an approved t,ype, design, construc­
tion, and tested in conformanee with applicable 
requirements in Subpart 162.041 or 162.042 of 
Subchupt,er Q (Specifications) of this chapter. 
Air intakes shall be so directed that backliTe 
cannot blow down into the bilge. 

(e) Exhaust manifold. The exhaust manifold 
shall either be water-jacketed and cooled by dis­
charge from a pnmp which operates \vhenever 
the engine is running, or woodwork within nine 
inches shall be protected by ~:;-inch asbestos 
board covered with not less than X o. 22 CSSG 
galvanized sheet iron or nonferrous metal. A 
de»d aiT spaee of)~ inch shall be left between the 
protecting asbestos and the wood, and a clear­
ance of not le~s t han two inehe::; maintained 
between the manifold and the sUlface of such 
protection. 

(d) Exhaust pipe. (I) The exh,m,t pipe shall 
be gastight and the installation shall comply 
with one of the following requirements: 

(i) All of the engine cooling water shall be 
discharged through the exhaust pipe when 
water cooled and shall enter the exhaust pipe 
at a point as near to the manifold as practicable. 

(ii) A length of not less than 12 diameters of 
the exhaust ·pipe adjacent to the manifold shall 
be water-jacketed and cooled in the same m<lIl­
ner as the manifold. The remainder of the pipe 
shall be kept clear of internal woodwork at least 
1H incbes. 

(iii) Woodwork within six inches of any part, 
of the exhaust pipe shall be protected by )i-inch 
asbestos board ('overed ",ith not less than K o. 
22 USSG Q)llntnized sheet iron or nonferrous 
metal. A dead air space of ), inch shall be left 
between t.he protecting asbe::;tos and the. wood, 
and a dearance of not. Ies:3 t.han !~ of its diameter 
shall be maintained between the pipe and the 
surface of such protection. 

(2) In all of the above cases described in Sub­
paragraph (1) of t.his paragraph, the exhaust 
pipe shall be properly supported by noncom­
bustible hangers or blocks and protective grat­
ings shall be proyided at such IDeations where 
persons or gear might come in contnct there­
·with. ..Arrangements shall be made to provide 
access to the exhaust pipe throughout its length. 
A spark arrester shall be installed in each 
exhau::;t line. 

(3) ""here exhaust lines pass through water­
tight bulkheads, noncombustible packings shall 
be instHlled. Exhaust piping shall be led to 
the point of escape without. trnps and \"ith a 
minimum number of bends or elbows in order 
to reduce the effect of back pressure. 

(4) Where flexibility is necessary, a section 
of flexible metallic hose may be used. Suitable 
non-metallic hose may be used if the exhaust. is 
watercooled. 

57.10-10 Diesel engine installations. (a) The 
requirements of Paragraphs 57.10-5 (aj, (c) and 
(d) shall apply to diesel engine installations. 

(b) On installat.ions of engine:3 of the semi­
diesel or hot-bulb type, ·woodwork \vithin three 
feet of st.arting torches shall be protected byat. 
least ~~-inch a~bestos bwud coyered with sheet 
metal and a dead airspace of at least ;~ inch 
between the. asbe~tos board and t.he wood. 

57.10-15 Gas turbine installations. (a) The 
design, eonstruetion, workmanship and tests of 
gas turbines and their associated machinery 
shall be at least equivalent to the standards of 
the Arnerican Bureau of Shipping or other 
recognized classification society. 

(by The materials used for gas turbine instal­
lations shall ha\~c properties suitable for the 
intended sen~ice. 'Vhen materials not con­
forming to standard A.S.T.~l. specifications are 
employed, data concerning their properties in­
eluding high temperat.ure strength data where 
applicable, shall be furnished. 

(e) (1) Gas turbine exhaust piping will be 
considered to be Class II piping lmder the pro­
yisions of Section 55.01-1 of tIllS subchapter, 
except for installations where the exhaust pres­
sure exceeds 150 p.s.i., such as in closed cycle 
systems. lfhere exhaust dueting is employed, 
the drawings and desi~'I1 data shall be submitted 
to substantiate its suitability and safety for the 
intended service .. 

(2) "'here considered necessary, gas turbines 
and associated exhanst systems Sh.lll be suitably 
msuI.Lted or eouled, by means of lags'ing, water 
jacketing, water spray, or a combination 
thereof. 

(3) Where specifically approved by the Com­
mandant, exhau5t lines of gas t.urbines IIlUY be 
intereonnected with boiler uptakes, provided 
dampers or other suitable devices are proyided 
to prevent- backfiow of boiler exhaust gases into 
the turbine. ~ 

(dl The air inlet shall be designed and 
equipped as necessary for the safety of per­
sonnel and to prohibit- the entrnnce of harmful 
foreign material, including water, into the 
system . 
• (e) The noise level in the yicinity of any part 

of the installation shall be kept at or below the 
levels as prescribed in Department of the Xavy, 
Bureau of Ships' Specifications, Section Sl-10, 
or other approved standards. 

(j) :\feans shall be provided for ciTeulating 
air, either natural or forced, throug-h the enhrine 
compartment for cooling and ventilation. 
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(g) (1) The control system shall be designed 
for automatic shutdown of the engine under the 
following conditions: 

(i) Oyerspeed. 
(ii) Excessive exhaust gas temperature. 
(iii) Excessive lubricating oil temperature. 
(iv) Low lubricating oil pressure. 
(2) Audible or ,isible alarms shall be pro­

vided in the gas tenlperature control system and 
in the lubricating oil control system. Such 
alarms shall be nct.uated prior to or upon auto­
matic shutdown. 

(3) A remote, manually operated shutdown 
de,ice shall be prmided. Such de,ice may be 
totally mechanical or IUtlY be electrical wit.h a 
manu~ally actuated switcll. 

(It) D'rawings and design data of the follow­
ing components shall be submitted to substan­
tiate their suitability and safew for the sen'ice 
intended: - • 

(J) Combustion chamber. 
(2) Regenerator or recuperator. 
(3) Casin~ or piping conv'eying the gas from 

the combustion device to the gas turbine. 
(i) Gas turbine fuel systems shall meet, in 

general, the requirements of Part 55 of this 
subchapter. 

SUBPART 57.20-REFRIGERATIXG ~·L-\CHIKERY 

57.20-1 Installation of refrigerating machinery. 
(a) mere refrigerating machines are installed 
in which anhydrous amrnonia is used as a 
refrigerant) such Inachines slhlll be located in 
a well--ventilated, isolated compartrnent. pref­
erabh- on the deck. but in no case shall it be 
perrn~ssible to install such lila.chines in the 
engine room space unless it is yen ted und iso­
lated so as to eliluinate any hazard from gas 
escaping to the engineroom. Absorption 
machines using a solution of aqua ammonia 
and machines using carbon anhydride (C02 
gas) are exempt from this requireulent, pro­
,ided the nlaximum charges that. might be 
released in the eYent of breakage do not 'exceed 
300 pounds. ~ 

(b) ~IHchinery compartments containing 
equipment for ammonia shall be fitted "ith a 
sprinkler system providing an effecti\~e water 
spray and hU\'ing a remote cont.rol device 
located outside the compartment. 

(e) All refrigeration compressor spaces shall 
be effectively ventilated and drained and shall 
be separated from the insulated spaces by 
watertight bulkhead) unless otherwise approved. 

57.20-5 Small portable, self-contained units. 
The' requirements of this subpart shall not 
apply to small, portable, self-contained units. 

SUBPART 57. 25-STEERIXG ApPARATUS 

57.25-1 Steering apparatus; existing installa­
tions. (a) All existing yessels subject to in­
spection by the Coast Guard shall be pronded 
with suita.ble steering apparatus. Extra steer­
ing apparatus consisting of relieT'ing cables, or 
of auxiliary power- or hand-st.eering gear at­
tached to the rudder stock independent of the 
regular steering gear, shall be pro-vided. 

(b) Replacenlents of steering appnratus on 
existing T'essels shall be in accordance with this 
subpart for new installations. 

57.25-5 Steering apparatus; new installations. 
Ca) All new vessels subject to inspection by the 
Coast Guard) except eertain towed barges, shall 
be prodded with main and auxiliary steerirlO' 
apparatus in accordance with Sections 57.25-10 
to 57.25-70) inclusiT'e. 

(b) The main steering gear shall be of ade­
quate strength a.nd of sufficient capacity to 
steer the yessel at 1l1<1xirnUlll service speed. 
The nlain steering gear and rudder stock shall 
be s? designed that they are not damaged at 
maXlIllum astern speed. 

(c) The auxiliary steering gear shall be inde­
pendent of the main steering gear and shall be 
of adequate strength and of sufficient capacity 
to steer the yessel at navigable speed and 
~apable of being brought speedily into action 
ill an emergency. 

(d) 'Vhen the steering gear is power operated, 
the exact position of the rudder shall be indi­
cated at the main steering station. 

57.25-10 Rudder movement. (a) The main 
steering gear shall be capable of putting the 
rudder oYer from 35 degrees on one side to 35 
degrees on the other side "ith the T'essel rLW­
ning ahead at the maximum continuous rated 
shaft, RP . .\I. The timing may be conducted 
frOln 35 degrees on one side through 30 degrees 
on the other side, and Uw aT'erflgf' rate of the 
rudder shil.ll be not less than 2 13 degrees per 
second. 

(b) The nuxiliary steering getlr where power­
driven shall he capable of putting the rudder 
o,er from 15 degrees on one side. to 15 degrees 
on the other side in 50 seconds wit.h the yessel 
running ahead at half speed) or 7 knot.s) whieh­
Bver is greater. 

57.25-15 Plan approval. (a) General ar­
rangement plans of the main and auxiliary 
steering nrrnngements and piping systenls shall 
be submitted to the Commandant (.\f.\IT), 
U.S. Coast Guard, Washington, D.C., 20226, 
for approyal. 

57.25-20 Power·driven steering gear. (a) 
The main steering gear shall be power-driven 
for vessels over 250 feet in lengt,h or when the 

(143) 

-



§ 57.25-20 )'lAHL'\E E~GI~EERIXG 

req uired upper rudder stock dinnleter is OH'f 9 
inches. Howe,-er, power-driycn main steering 
gea.r shall be required for any n~ss('l where the 
hand ::.teering gear is not considered citpable of 
effecti\-ely complying with the requirements of 
Section .57.25-10. 

(b 1 The auxiliary steering gear shall be power­
driveIl when the required upper rudder stock 
diameter is over 9 inches for passenger ,es.3els 
Hnd over 14 in('he~ for cargo "'\essels. ~ 

57.25-25 Auxiliary means af steering. (al 
An auxiliar-v meallS of steering will not be 
required where the main gear Is of the duaI­
power hydraulic type, h!ning two independent 
pumps and connections and scpnrate lends to 
the pump prime movers from the sonrce of 
po\H'fJ and each independent steering gear 
power-unit has the required capacity - fo-r :l 

main steering gear in order to meet the require­
ments of Para.graph 57.2.:'5~lO(a). In such eases 
the attachment to the rudder stock shull be 
designed for strength ill excess of that of the 
rudder stock. 

(b) A suituble arrangement of bloc'k and 
tackle will be acceptable as an auxiliary steering 
means, and when arranged for operation by 
means of power-drh~en ,,;~inches or simihu 
nltlchinery. will be eonsidered an auxiliary 
power steerh"'1g gea.r. 

(c) An auxiliary 1neans of steering will not he 
required on dOll hIe-ended ferryboats where inde­
pClldent steering gears are fitted a.t each end of 
the \"essel. and two sonre'es of power are 
pro\idcd where the gear is power-driven. 

57.25-30 Steadying the rudder. Ca) All ocean­
gain?, \essels requiring power gears shall be 
prodded with arnlngements for steadyinO' the 
rudder in the eyent of an emergency and when a 
change of gear is required. On hj~dnnllic type 
steering gears a suitable arrangement of stop 
\:1l"\es in the main piping may be considered as 
a means of steadying the rudder. 

57.25-35 Rudder stops. (a) ;'IIain power 
steering gear shall be provided with positive 
arrangements for stopping the gear before the 
rudder stops are reached. These aIT<lngernents 
shnll be svnchronized wit.h t.he rudder st.ock or 
the position of t.he !leal' itself. nlther tlum with 
the steering gear control system. 

(b) Strong and effective rudder stops are to 
be fit ted. Where adequate positiye stops are 
proYided \vit.hin the gear, structural stops will 
not be required. 

57.25-40 Buffers. (a) On vessels in ocean. 
coast.wise, and Gre,lt Ll.lkes sen-ice 1 steering 
gears other tlhlll the hydraulic type shall be 
designed with suitable buffer arranO'ements to 
relieye the gear from shocks to the ~udder. 

57.25-45 Pilothause steering gear controls. 
(a.) Control of the main steering gear shall be 
proyided from the pilothouse by mechunical 
hydraulic, electrical, or other approved means: 
The arrangement of the control system and 
steering gear eomponents shall proyide full 
followup control of the rudder. :Supplementarv 
steering control ~lOt employing full followup 
may also be prOVIded froIll the pilothouse. 

(b) Any power required for the pilothouse 
steering control systems shall be supplied frolll 
the steering gear room. ~Ieans shall be pro­
vided in the steering g:enr room to disconnect 
the steering control system from the power 
source. 

57.25~50 Alternative steering station steering 
gear controls. (a) An alternative steering sta­
tion shall be provided from which control of 
the lll<.lin steering gear can be effected bv me­
chaIlical, hydrl.l ulic, electrical, or other app"roved 
lue'lIlS. The aIt.ernati\~e steering station shall 
be loc,-lted on the after weather deck unless du­
piic,lte pilothouse control Iueans are provided 
in accordance with Section 57.25~55. The ar­
rangement of the alternative steering control 
systerll and the steering gear components shall 
pruyide full follow up control uf the rudder un­
less a suiblble. rudder angle indicator is pro­
vided at the tllterlll.ltive steerillO' station. 

(b) '.[eans shall be proyided t:; enable orders 
to be transmitted from the pilothouse to the 
alternnth-e steering station. 

(c) COlnponents of the alternative steerin(r 
station control system shall be cornpletely sep~ 
arate and independent of the pilothouse steer­
ing control system. The shnfting) piping, or 
electrical cable associ,lted with the control 
means at the alternative steering stations shall 
be- run as widely separated as practicable from 
the shnfting, piping, or electrical eable of the 
pilothouse steering control systems. 

(d) Any po,ver required for the alterni.ltive 
steering control means silll11 be supplied from 
the steering gear room. ~Ieans shall be pro­
vided in the steering geilr room to disconnect 
the alternative steering rUetlnS from t.he source 
of power and, if neces~;lry, frOlu the associated 
steering gear. 

(e) ,nlere it is not prllcticable to comply 
with the requirements of this section because 
of the arrangement of the vessel or the type of 
steering gear installed, other t,ypes of steering 
geilr control systenls Illay be considered. Such 
systems shall provide steering gear control equi\"­
alent to that required by this section. Ease 
of maintenance, accessibility, and location and 
arrangement of eomponents, as well as the type 
of control svstern, ,,~ill be among the factors 
entluated when determilling equi'~alency. 
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57.25-55 Duplicate pilothouse steering gear 
controls systems. (a) Two sepa.rate and in­
dependent steering control systems shall be 
provided for COIl trolling the steering gear from 
the pilothouse when the a.lternative steering 
mear.s is not located on the after we2lther deck. 

(b) Duplic>lte pilothouse steering gear con­
trols, when installed, shall comply with the 
following requirements: 

(1) 'Yhere the steering gear is power-driven, 
the arrangC'Illents of the equiprnellt shall be 
such th'H C full followlIp control of the rudder 
is provided with either of the control systems 
in use. Suppleme-ntary steering control not 
employing' follo'wup lIlay be illcorpol"llted. 

(2) ~le~lns shall be pn)\~ided in the pilothouse 
to select, either of the two control s\-stems to 
be in control of the rudder. An "off" position 
which will disconnect power to both systems 
may be provided in the pilothouse. Interlocks 
shall be proyided for this control syste1ll selector 
so tht1t onlv one 11lay be in use at a time. 

(:3) _",nyC po\\'er l:equired for the pilothouse 
steering control systems shall be supplied from 
the steeTing gear room. ~f e,lTIS shall be pro­
vided in the st,eering ge,lf room to disconnect. 
remote steering gear control systems from the 
source of power. 

(4) The shttfting, piping, or electric cables 
of the two pilothouse steering cont.rol systems 
sht1ll be run as \\-idely separated as pnleticable 
throughout their length between the pilutlHlusf' 
and the steering gear rOOlll. 

(c) "-here only the main steering gear is 
power-dri,-en, arrangements shall be sllch that, 
either steering control system ma.y- be connected 
to control the main steering ge".r~ 'Vhere both 
the main nnd auxiliary steering gears are power­
driven, one steering control system shall control 
the main steering genl' and the other shall 
cont.rol the auxiliary steering gear. 

(J) For dual-power hydraulic type steering 
gears, of such a type tha t Hil auxiliary me~lns 
of steering is not re-quired, one control system 
shall control one hydraulic unit and the other 
control systenl shali control the other hydnlulic 
unit.. 

57.25-60 Arrangement 01 steering wheels. 
(a,) Steering wheel". including "trif'k wheels" 
'which tire used as the nlt,ernat.iYe steering 
means, shall turn in a clockwise direetion for 
Uright rudder" and ronntercluck,dse for "left 
rudder." The ship's hending: shall be to the 
riglH. following cl{)ekwise 11lovement of the 
,dwelL 

(b) The nrrangement of steering stations 
sh,tll be such that the helmsIIlan is nbaft the 
wheel. However. if a wheel is fit,ted in the 
steering gear rooTn, and is intended solely for 

warming up and testing the gear, the hehnsman 
need not stand abaft the wheel. The rims of 
the wheels shall be plainly marked with arrows 
Hnd lettering for right and for left rudder, or n 
suit.able notice indicating these directions shall 
be posted directly in the helmsman's line of 
vision. 

57.25-65 Special steering apparatus. (a) 
'Vhere no regular rudder is fitted and steering 
action is obtained by a change of setting of the 
propelling unit, uuxilinTY steering is not re­
quired, nor ,,-ill the requirements of this subpurt 
be generally applieable. Special consideration 
will be given by the COlllrnandant for sueh 
instnll:'ltions. 

(bl 1TIlen tiller bars inste,,,! of wheels are 
insttilled in the pilothouse, they shall be fore 
and nft when the rudders are u1nidships. A 
pointer shall be fit(,ed to the forward end of t,he 
bar which shall point directly ahead when the 
rudders are nmidships, and shall point to t.he 
right ,,,-hen the bow of the ship 1110ves to the 
right, and shall point to the left when the bow 
"f the ship moves to the left. 

57.25-70 Steering gear piping. (a) The ar­
rangement of piping for hydraulic steering 
g-ears shall be such that Ii chang-e from the main 
to the- auxiliary gear can be readily effected. 

(bl A relief 'v~lve shall be pro\:ided for the 
protection of the hydraulic system. 

(c) Pressure piping shall l11eet the requlre­
ments of P,irt 55 of this subchapter. 

A'[;THORlTY ~OTE: The prod~ions 01 thi~ Subpart 57_30 aT:;o intfrprH 
or slJply R.~. -Hi:.!,,,~ aIllt'ndE'd_ ~e{·. 2. 2:3 :S;at. 111<. [IS amen·jed. 5f'--~_ 2. 
6.33.6.3 Stat. -tWI. ;,45: -t6 Lt:. C. 171.1. 2. 14 l- _S. c. 2, 633. Treasury D .. part­
IDcm (Jrd,.r Hi7-17. JUll'::&, H!55, 20 F.R. -t!!'6. 

57.30-1 Scope. (a) The requirements in 
thi." sllbpart apply to all installations, systems, 
and components thereof, utilizing nuclear en­
ergy for propulsion or for any other purpose, 
or handling radioacth-e materials ot.her than 
as cnrgo. 

(b) The regulations covering the trnnsporta­
tion and handling of radioactin:> materials as 
cargo are contained in Part 146 of SubcLapte.r ~ 
(Dangerous Cargoes) of this cha_ptcr. 

57.30-5 DeAnitions. (a) The term "nuclear 
vessel" means any vessel in which power for 
propulsion, or for any other purpose, is derived 
from nuclear ene-rgy; or any yes~el handling or 
processing substanti'11 amounts of radioactive 
material other than I1S nll'go. 

(145) 

-



§ 57.30-5 ::'IARIXE EXGIXEERTIG 

(b) The term Hnuele,ar energy" mea;ns all 
forms of energy released by nuclear fissIOn or 
radioact.ive decftY, or by any other form of 
nuclear transformation. 

(c) The tenn ((radioactive illllterial" means 
any material or cOlllbination of materials that 
spontaneously emits ionizing radiat,ion. 

57.30-10 General safety requirements. Ca) 
The reactor installation shall be designed to take 
into aecount the special conditions of sen-ice on 
bonrd the ,essel both in normal and exceptional 
cITcumstances of operation. 

(b) Prior to the issuance of a certificate of 
inspection by the U.S. Coast Guard for n n~clear 
vessel, it shall be shown to the satisfactIOn of 
the Commandant that: 

(1) The vessel prO\-ides n degree of safety for 
the non-nuclear portion at least equiyalent to 
the relevant requirements prescribed in this 
chapter for a conventionally-powered ocean­
going passenger "Vessel of similar size, capacity, 
and tonnage. In this respect components and 
systems such as watertight subdivision, sta­
bility, fire protection, bilge pumping arrange­
ments, fire extinguishing arrangements, elec­
trical instalhltions, steering gear, astern power, 
and nayigational aids will be evaluated in order 
to provide for the maximum practicable saiety 
for the ,-esseL 

(2) The yessel complies with such additional 
requirements as may be prescribed by the Com­
mandant and with the requirements of tbe 
Atomic Energy Commission. 

(:3) The design, construction and operation 
of the yessel do not create an unreasonable 
radiation~ or other hazard, at sea or in port. 
to the crew, passengers, or public or to the 
waterways or food or water supply. 

(4) The nuclear systems or components 
thereof are prodded with means for pre'iTenting 
the uncontrolled release of hazardous amounts 
of radioactive material to normally aecessible 
spaces or to the ship's enYironluent in the event 
of acc.ident or malfunctioning of the nuelear 
system. 

(5) The vessel has standby and emergency 
components essential to its safe operation in 
order to provide maxinlum protection in the 
event of an accident or malfunctioning of the 
nuclear system. 

(e) A lIcense or other certificate issued by the 
Atomic Energy Comrnissi,on may be accepted 
by the Commandant as eVIdence that the yessel 

complies with the requirements of the Atomic 
Energy Commission and subparagraph (b) (3) 
and (4) of this section. 

57.30-15 Special operating pracedures. Ca) 
In addition to the requirements specified in 
this chapter, all nuclear vessels may be subject 
to additional requireIuents governing fueling, 
startup, and operation. 

57.30-20 Inspection, overhaul, and repairs. 
(a) Every nuclear vessel subject to the regula­
tions in this subchapter shall be inspected by 
the CS. Coast Guard at least annually to 
ascertain that the hull, nuele-ar syst~ems, 
machiner:y", equiplnent, appliances, etc., of the 
vessel comply with the regula tions in this 
chapter. 

(b) In addition to the requirements for 
inspection, test, o,erhauJ and repair specified 
in this chapter, nudear ycsse]s may be subject 
t.o such additional requirenlents as may be 
preseribed by the ComInandant for inspection, 
test, overhaul and repair. 

57.30-25 Radiation protection. (a) The 
Standards for Protection Against Radiation 
set forth in 10 CFR Part 20 will be the mdia­
tion protection standards followed by the 
C.S. Const Guard, except as otherwise provided 
for by law_ 

57:30-30 Safety assessment. (a) A "Safety 
Assessment" shall be prepared to perlnit 
evaluation of the nuclear powerplant and 
safety of the vessel to ensure compliance with 
Subparagraph 57.30-10(b)(3). 

(b) The "Safety Assessment" shall be sub­
mitted to the Commandant for approval and 
shall always be kept up-to-date. 

(e) The "Safety Assessment" will be used 
as a basis for establishing orderly negotiations 
between the Cnitcd States and governllwnts of 
countries which a nuclear "'Vf'ssel intends toO 
visit to permit entry of nuclear ships into 
ports of different countries. 

57.30-35 Operating Manual. (a) A funy 
detailed "Operating :\lanual" shall be prepared 
for the infol'luation and guidance of the operat­
ing personnel in their duties on all mat.lers 
relating to the operation of the nuclear power­
plant and having an important bearing on 
safet.y. 

(b) The "Operating Manual" shall be sub­
mitted to the Commandant for approval and 
shall always be kept up-to-date. 

(e) A copy of the "Operating l\Ianual" shall 
be kept on board the vessel at all times. 
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SUBPART 58.01-GENERAL REQ"C""IREMENTS 

58.01-1 Scope. The regulations in this part 
apply to the rep:tirs of all boilers, unfired 
pressure vessels and appurtenances subject to 
inspection by the Coast Guard. 

58.'!1-S R~pairs, replacements, or alterations. 
(a) :\0 repall"S, replacements or alterations 
except emergency repairs, etc.) shall be nladd 
to machinery boilers, unfired pressure vessels 
their mO.UI;tings or internal fittings, safety 
v~.lyes, plRmg systems, or pressure appliances 
WIthout prIOr appro,al by the Officer in Cbar~e 
1.farine Inspection. 0 , 

(b). Emergency repairs, replacements, or al­
teratIOns shall be reported as soon as practicable 

to the Officer in Charge, Marine Inspection, at 
or nearest the first port where the vessel may 
call after such repairs are made. 

(e) Repairs, replacements, or alterations to 
installations in service shall so far as practicable 
be made with materials and in the manner 
specified for new construction. 

SUBPART 58.05-WELnIXG REPAIRS TO NEW 

PRESSURE VESSELS 

58.05-1 Welding repairs when plate defects 
develop Or are discovered during labrication-{a) 
Cracked plates. Plates which crack during cold 
forming operat.ions as a result of localized stress 
raisers such as sharp plate edges, minor local­
ized surface imperfections, and fractures which 
subsequent microstructure shows to be caused 
by coarse grain size may be repaired if author­
ized bv the Commandant. Prior to such 
repairs ~being authorized, information shall be 
furnished as follows: 

(1) Ileat treatment to be employed prior to 
undertaking repairs. 

(2) ~[ethod of excavating defective material 
and type of groo,e to be employed. 

(3) Method of examining excavation to insure 
that all defective material has been removed. 

(4) Welding procedure to be employed in 
effecting the repair. 

(5) Heat treatment to be employed during 
and after ,velding. 

(6) Type of nondestructive test to be made 
to insure that repair is satisfactory. 

(b) Laminations. Laminations or inclusions 
in the plate which initially appear in the heat 
affected zone during welding operations or 
appear during the drilling of tube holes mav be 
repaired if authorized by the Commandant. 
Prior to such repairs being "uthorized informa­
tion shall be furnished as follows: 

(1) :'-Iethod of exca,aling defective material 
and type of welding groove to be used if any. 

(2) ~fethod of examining excavation to insure 
that all defective material has been removed. 

(3) Welding procedure to be employed in 
effecting repair. 

(4) Heat treatment to be employed during 
and after welding. 

(5) Type of nondestructive test to be made 
to insure that repair is satisfactory. 
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SrRPART ,j8.10-WELDIXG REP.URS TO BOILERS 

AXD rXFIRED PRES8TRE YEf'SELS IX SERVICE 

58.10-1 Scope. (a) Repairs to boilers or 
unfired pressure \"essels in scrYice may be- per­
formed by welding proyided the welding meets 
the applicable requirements of Part 56 of this 
subchapter. :'>0 repairs by welding shall be 
madE', except temporary f'mergellcy repairs, 
"ithout the prior appro,al of the Officer in 
Chargr~ ~rarine Inspection. EnWf!!ency re­
pa.irs shall be- n'placed \yith permUIH'llt repairs 
llleeting the l'Pfluirements of this sulwhaptf'f 
when {he ,essel returns to a port in which an 
Officer in Charge, 1\Iarine Inspection. is Iaeatpd, 
('xeept in the case of minor l'f'pairs which in the 
opinion of the Officer in Charge, ~[arine In­
spection. do not- matf>fially- affect thf' safrty of 
tlw boiler or pressure ypssel. 

WI Repair welding of power boilers not 
Ill.retina- requirements for Cla5-s I wf'lded prrs­
sure y~ssels is prohibited ulllf'sS the stress is 
carried by such other t:.-:-pe(s) of ('onstrudion 
comph-ing with thf' requirements of this sub­
chapter, and where the adequacy of the boiler 
dC'sign is not solf'ly dependent upon the strpngth 
of the welds. 

(c'~ Onlr welded repail's as ~pe('jfied in this 
suhchaptC'r are pel'mitted on boilers and unfired 
prpssnre ve~sels. The welding repa.irs allow('d 
by this subpart appl~' only to boilers and 
llnfirpd pressure ves-sels fuhricated of carbon 
stee1. \Yelding repairs to boilers and unfired 
pressure yessels fabricated of alloy steel will he 
giYf'n special consideration by the Commandant. 
Such other method of r(~pairs by means of 
wplding not co,~ered in this subchapter shall be 
referred to the Commnndant and may be 
authorized by him if, in his opinion, it mf't'ts 
t1w intC'llt of this subchapter. 

58.10-5 Crack.. (a) Cracks extending from 
the calking edge of plates to the riYet holes of 
circumferential joints may be welded proyidcd 
tlw cracks nre Yef'd out so that complete penc­
tration of the ,,-del metal is sef'ured. 

(b) Circumferential cracks from rivet hole 
to rint hole in girth joints may be welded pro­
yided there are not morc than three consecutivc 
crncked lig-nments nor more than a total of six 
cracked ligaments in anyone girth joint. 

(e) Cracks in staybolted plates may be 
welded pro,~ided they are lorutf'd entirely within 
staybolted areas and the total length of any 
cruck or series of consecutive cracks does not. 
exceed two stayholt pitches. 

(d) Cracks in plain. circular or Adamson ring 
or sinlilar type furnaces may be welded pro­
vided anyone crack does not f'xceed 12 inchf's 
in length and after completion the weld is strf'S_S_ 

relieyed as required by Section 56.01-70 of this 
subchapter. Cracks in corrugated furnaces 
may be repaired by welding proyided anyone 
crack does not exceed 20 inches in length. 

(e) Fire cracks may be welded at riveted 
door openings extending from the edge of the 
pIatf'. but not more than t,,~o inches bf'yond the 
centerline of the rint holes. 

(f) Cracks mny be welded bet\l'een tube holes 
in the shell of ,,-ater-tube boiler drllms) prodded 
there are not more than t,,-o cracks in anyone 
row in any diref'tion, nor more than a to~tul of 
four cracks in a drum, and further provided the 
\yelding meds the rpquirellwnts of this ~ub­
dwptpI' for Clns~ I wdded p1'f'~sure vessels and 
is approvf'd by the Commandant. 

(g) All cracks permitted to be repaired under 
this subpart shall be excayated to sound metal 
by grinding~ flame gouging or chipping out. the 
defective metal to form a clean welding' grooyf'. 
The first two llwthods of exca,,\ation art" prcfer­
nblf'. Eithf'r a V groove' or U grooyp ,,-herrin 
completf' penetration of thf' ,yeId Il1ptal i~ 8f'­
cured filav he used. After exe3yatioll if" com­
pleted and prior to welding, the excflyated area 
shall be examined by magnetic particle testill~ 
to insure that the entire erack was excavated. 
illlen the reYf'fse- side of the weld is aecessible 
the root of the ,,~eld shall be chipped or ground 
out. to insure a dean surface- of the originally 
deposited llwtal and the rf'Sllltnnt groon' 
welded to obtain a sound weld having complete 
penetration. DUl'ing welding a preheat of 200 
degrees plus or minus 50 degrees F. shall bf' 
lllaintained by controlled temperature. For 
thicknesses exceeding % inch, suitable U grooves 
should be employed. A welding sequence shall 
he used so as to equalize welding stresses. 

fA) After cracks originating in tube or riyet 
holes are repaired by welding, the holes shall 
be properly reamed and the weld reinforcing 
ground flush with the plate in way of ri"\et heads. 

CD Flat tube she-eis in fire-tube boilers whi('h 
have corroded or where cracks exist. in the 
ligaments may be repaired by welding. 

(j) The welding repairs to drums of power 
boilers, except as otherwise pennitted in this 
subpart, is prohibited. 

58.10-10 Corroded surface.. (a) COlToded 
surfaces in the calking edges of circumferential 
seams may be built up by welding to the originnl 
thickness under the following conditions: 

(1) The thickness of the original metal to be 
built up between rivet boles and calking ed~e 
shall not be less than one-fourth of the diameter 
of the rivet hole, and the portion of the calking 
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edge to be thus reinforced shall not exceed 30 
inches in length in a circumferentia-l direction. 

(2) In all repairs to circumferential seams b, 
welding, the rivets shall be removed over the 
portions to be welded for a distance of at least 
six inches beyond the repaired portion. 

(3) After repairs are made the rivet holes 
shall be reamed before the rivets are fe-driven. 

(b) It is not permissible to build up or rein­
force a grooved or corroded area of unstayed 
internal surfaces by means of welding, exeept 
that widely scattered pit holes rna, be built up 
by welding. -

(e) 'Where external corrosion has reduced the 
thickness of flat, plates around hand holes to an 
extent of not more than 40 percent of the orig­
inal thickness and for 8 distance not exeeeding 
two inches from the edge of the hole, the plate 
may be built up by welding. 

(d) Where stawd sheets ha,e corroded to a 
depth not ex('('('(ling 40 percent of their original 
thickncss~ they may be reinforced or built up 
by welding. "-here the staybolts are fitted 
with riyeted heads. the sta,bolts in the rein­
forced an's shall be 'renewed ~ill a,('cordancc with 
the provisions of Subparts 52.30 and 52.35 of 
this subchapter, but where the stavbolts are 
fitted ,,-cith nuts, the nuts may be ff'nlOVed and 
after reinforcing has been applied. ('ollars may 
be welded around the sta,bolts in lieu of the 
nuts. Such reinforced areas shall not f'xcf'ed 
400 square inchf's nor mOre than 30 inches in 
one din-etion. Two such areas in any one 
plate may be reinforced: Prorid,d, That the 
distance between the reinforced surfaces is not 
less than 3(1 inches. 

(e) men the corroded portion of a sta,bolted 
surface exceeds 400 square inches, it is pf'rmis­
sible to repair the same by cutting out the defee­
tl-ve portion and replacing it "rith a new plate, 
the edges of the new plate to be welded in posi­
tion. In such cases, new staybolts shall be 
fitted in accordance with the requirements of 
Subparts 52.30 and 52.35 of this subchapter and 
,,·here welding is performed through a line of 
staybolts, welded collars as required by Figure 
52.35-1 of this subchapter shall be used to 
attach the sta,bolts. 

58.10-15 Rivets and staybolts. (a) It is not 
permitted to reinforee or build up bv welding 
the heads of rints or stavbolts that have de­
teriorated. Such rivets or staybolts shall be 
replaced. The seal welding of riYet heads to 
secure tightness is prohibited. 

(b) Where leaks develop around staybolts 
which are other"ise in good condition, the nuts 
rna, be replaced with a bewled collar formed 
around the end of the stay by means of welding. 
In such cases, tbe depth of collar measured On 

the stay and the width measured on the plate, 
shall be equal to one-half the diameter of the 
stRybolt. (See Figure 52.35-1 of this sub· 
chapter.) 

58.10-20 Patches in shells and tube sheets. 
(a) Cnreinforced openings in the shells or 
drums of boilers or pressure vessels, the diamet.er 
of ,vhich does not. exceed the maximum (liam­
eter of an unreinforced opening. in accordance 
with Section 52.25-15 of this subchapter. may 
be closed by the use of a patch or plate insid'e 
the drum or shell and sealed against leakage bv 
we!<ling. Such plates shall ha,e a diameter of 
at least two inches larger than the diameter of 
the hole and shall have a thickness equal to the 
thickness of the plate to which it is attached. 
It is not permissible to insert such patches in 
the shell or head flush with the surrounding 
plate unless the requirements of this subchapter 
for Class I welded pressure vessels are met.. 

(b) Portions of tube sheets which have dete­
riorated may be renewed by replacing the 
wasted portion with a. new section. The liga­
ments between the tube holes may be joined 
by means of welding and stay tubes, or other 
acceptable means of lowering the stress on the 
repaired sertion may be installed if in the 
judgment of the Officer in Charge, :\Iarine 
Inspection, it is neressarv. 

(e) The edge preparation and preheat of 
butt-welded joints employed in the renewal of 
defective or corroded boiler plates shall comply 
with the requirements of Paragraph 58.10-5 (g). 

58.10-25 Stayed areas. "C elding repairs are 
permitted in staybolted areas or areas ade­
quately stayed by other means 50 that should 
failure of the welds occur the stress will be 
carried bv the stavs. The welds shall be located 
entirely ~thin staybolted areas which prohibit 
welds passing through the outer row of stays. 

58.10-30 Seal welding. Where leaks occur 
in riveted joints or eonnections, they shall be 
carefully investigated to determine the cauSe. 
Such leaks may be made tight by seal welding 
the edge, if, in the opinion of the Officer in 
Charge, Marine Inspection, this will make a 
satisfactory repair. 

58.10-35 Wrapper plates and back heads. 
Wrapper plates and back heads may be renewed 
in whole or repaired as follows: 

(a) Wrapper plates or back heads shall be 
cut between two rows of stavbolts or on a line 
of staybolts where the thi~kness is approxi­
mately the same as the original construction. 
If welding is employed on a line of staybolts, 
the staybolts shall be fitted with a welded 
collar as required in Figure 52.35-1 of this 
subchapter. 
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(b) The edges of wrapper plates riveted to 
tube sheets and back heads shall be removed bv 
cutting out the rivets. ~ 

(c) The edges of existing plates and new 
plates shall be beveled by cbipping, flame 
cutting. or grinding so as to form a suitable 
groove' whereb:>" complete penetration of the 
weld metal will be obt,ained. The edge prep­
aration and preheat shull comply with the 
requirements of Paragraph 58. 10-5 (g) . 

(d) The edges of the new plate shall be butt­
welded and the plate shall be rivet,ed to the 
flanges of the tube sheet and back heads and 
the staybolts renewed. 

(e) Sections of wrapper plates of combustion 
chambers outside of staved areas mav he 
repaired by welding provided the welded Joints 
are stress-relieved by means of controlled heat 
and the joints are nondestructively tested. 

SUBPART 58.15~MISCELLA"EOUS BOILER 
REPAIRS 

58.15-1 Furnace ,epairs. (a) Where corru­
gated or plain furnaces or flues are distorted 
1% inches or more, they shall be repaired by 
either of the following methods: 

(1) The furnace shall be forced back to a 
true circular shape, and the Officer in Charge, 
11arine Inspection, may require strongbacks 
or other acceptable means of support to hold 
the furnace from future collapse, if in his 
opinion such support is necessary; or, 

(2) The furnace shall be adequately stayed 
as found necessary in the judgment of the 
Officer in Charge, Marine Inspection, 

(b) Distortion means the difference between 
any single measured diameter of the furnace 
and the diameter of a true circle at the sanle 
location. The diameter of the true circle maY 
be taken as the original furnace diameter or 
IDay be determined bv a llleans acceptable to 
the' Officer in Charge. },Iarine Inspection. 

(c) Where the distortion does not exceed 
1 % inches it will not be necessary to force the 
furnace back to a true cirde if t he allowable 
pressure is reduced in the ratio of 1% percent for 
each }-{Q of an inch of distortion. However, if 
the maximunl distortion does not exceed one 
inch and the length of the distorted area is not 
more than three corrugations, or if the rniLxi­
mum distortion does not exceed % inch for a 
length greater than three corrugations of dis­
torted area, the repairs or reduction in pressure 
will not be required unless considered necessary 
by the marine inspector. 

(d) When it becomes necessary to rivet a 
patch to a furnace or other part of the heating 
surface, the ri,eted patch shall be placed on the 

-
water side of the plate in order not to form a 
pocket in which sediment may collect. 

(e) Furnace crowns which have beconle dis­
torted! not in excess of the limitations provided 
in Paragraph (c) of this section, ma~' be repaired 
by pumping back the distorted section to as 
nearly a· true circle. as possible and reinforcing 
the same by means of a ring) arc- or gas-welded 
to the distorted corrugation as shown in Figure 
58.15-1(c), the welding to be done by qualified 
welders using acceptable welding electrodes in 
accordance with Section 56.01-20 of this 
subchapter. 

58.15-5 Stayed fu,naces and combustion 
chambe,s. (a) Where the plate forming the 
walls of stayed furnaces or combustion cham~ 
bers becomes bulged between staybolts, repairs 
may be made by inserting an additional staybolt 
in the center of such space supported by the 
four stavbolts. 

(b) Where it is desired to rivet a patch to 
the wall of a staved furnace or combustion 
chamber, the defective portion of the plate 
shall be cut away until solid material is reached, 
the patch shall be riveted on the water side, and 
the staybolts renewed, and extended through 
the new plate. 

58.15-10 Bagged or bliste,ed shell plates. 
(a) When the shell plates of cylindrical boilers 
which are exposed to the radiant heat of the 
fire become bagged or blisterBd, it shall be the 
duty of the chief engineer in charge of the 
,essel to notify the Officer in Charge, ~Iarine 
Inspect.ion! for examination before raising 
steam on the boiler. 

(b) Where the shell plate is bagged due to 
overheating, the Officer in Charge, :\Iarine In­
spection, may, if in his judgment it is practica­
ble, permit the same to be driven back to its 
original position. 

(c) Where the shen plate has blistered, 
bagged, or bulged to such an extent that there 
is an appreciable thinning of the plate, the 
Officer in Charge, ~Iarine Inspection, shall 
require the defectin portion to be cut away and 
the shell repaired by fitting a patch of steel 
plate COnfOrIlling to the. requirements of Subpart 
51.04 of this subchapter in place of the defective 
portion, care being taken that, the riveting 
schedule of the patch is so arranged as to give 
the plate sufficient strength to ,vithstand the 
stress placed on it in service .. 

SuBPART 58.20-WELDING REPAIRS TO 
CASTIXGS 

58.20-1 Welding ,epai,s to defective carbon­
steel castings. (a) Defects in carbon-steel cast­
ings, such as valve bodies, pipe fittmgs, channels, 
covers, manifolds, and other pressure-containing 
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appliilnce~. 111ay be repaired by arc (II' gas 
welding. 

(b) Defects in carhon-steel castings shall he 
classed as follows: 

(J) ]finor def,ck :--Iinor defects are under­
sized defecti,e areas resulting from oxyacety­
lene cutting) grinding. or chipping during clean­
ing operation J surface sand or slag defects or 
other slight surface defects except cracks or 
cold shuts. The cxcayated depth of a minor de­
fect shall not exceed 20 percent of the wall 
thickness or one inch, whicheyer is the lesser. 
1\0 lineal dimension shall exceed four times the 
wall thickness or be greater than six inches, 
whicheyer is the lesser. 

(2) JJajor d(fec/&. All defects exceeding the 
depth or size gi,"en in :Subparagraph (1) of this 
paragraph shall be considered a major defect. 
which shull be repaired in the same maIlner as 
a minor defect. Repairs of major defects shall 
be nondestructiyely t.ested as required by Para­
grl1ph (It) of this section. 

(c) Prior to any welding being done, all de­
fective material shall be removed until the base 
metal is shm·\ll to be sound. Defective l1reas of 
cftstings may be removed by chipping, grinding, 
drilling, or oxyacetylene grooving to a sufficient 
depth to insure that the remaining base nletal is 
shown to be sound by acid etcbing, radiography, 
or magnetic partide testing. The latter llleth­
ods of testing are preferred. Any slag remaining 
after o~··yacetylene groo"'\ing shall be cOlllpletely 
removed by chipping or grinding. ":hen de­
fects arc removed by drilling, the resulting hole 
shall he countersunk to a depth of at least 25 
percent of the metal thickness with a bevel of 
the included angle being not less thun 45 degrees. 

(d) Prior to any welding being done, the cav­
ity and the adjoining area shall be preheated to 
a temperature suitable for the chemical cle­
ments and thickness of metal involved which 
experience indicates is sat.isfactory. Castings 
shall he preheated to a temperature which ex­
perience indicates is suit.able for the chemical 
elements and thickness of the casting when lugs, 
supports, ribs, or bosses are to be welded thereto. 

Ct) Castings other than those which haH 
been repaired for Illinor surface defects, the ex­
cayated dimensions of which do not exceed the 
limitations specified by Subparagraph (b) (!) of 
this section, shall be stress-reIie,-ed in a furnaee 
to a t.emperature of from 1,100 degrees F. to 
1,200 degrees F. for one hour per inch of maxi­
mWll thickness and allowed to cool in the fur­
nace to 500 degrees F. before remontI. 

(f) Filler metal used in the repair of defective 
steel castings shall be acceptable electrodes in 
accordance with Section 56.01-20 of this suh­
chapter and shall meet the chemical and physi­
cal properties of the base metal. 

(g) The defectiye material remoYed shan he 
replaced using pipe welders qualified in accord­
ance with Qualification Test 1\0. 4 for the posi­
tion in which the welding is to be done as giyen 
in Section 56.01-10 of this suhchapter. The use 
of welders qualified to weld plate shall be per­
mit.ted proyided the welding is dOlle in the flat 
position. 

(h) Completed welds shall he inspected for 
cracks and other defects by lllagnetic particle 
testing) and in the. case of major repairs, the 
welded area shall be examined by radiography 
if the casting is to be used in steam lines subject 
to boiler pressure, boiler feed, or blowo/f lines. 
Prior to the use of magnetic partide inspect-ion, 
the welds shall he made smooth and free of 
grooyes or depressions. 

(i) After repair of defective castings has been 
completed a. hydrost,atie test as prescribed in 
Section 61.30-5 of this subchapter. hased upon 
the primary service pressure rating shall be 
applied. 

S8.2()-S Welding repairs to deFective alloy­
steel castings. Defects in alloy-steel castings 
may be repaired by arc or gas welding in a.c­
cordance with the requireruenb of Section 
58.20--1, prO\ided the preheat and postheat em­
ployed are satisfactory for the nInterial to be 
welded and process appf(n"al tests are con­
ducted. The heat treHtnlent and process 
approval tests shall he acceptahle to the 
Comnlandl1nt. 
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SUBPART 59.0l-GENERAL REQLIRE~t:EXTS 

59.01-1 Scope. (a.) The regulations in this 
part contain requirements for independent in­
ternal combustion engine fuel tanks, on allles­
sels subject to inspection by the Coast Guard 
find on all motorboats and motor vessels of 
more than 15 gross tons carrying passengers for 
hire. 

(b) Passenger vessels exceeding 100 gross 
tons constructed prior to July 1, 1935, may 
caIT\"" gasoline as fuel not exceeding 40 gallons 
to supply the emergency electrical system. 
Passenger vessels exceeding 100 gross tons 
constructed on or after July 1, 1935, and all 
emergency s),'stems conlerted on Or after July 
1, 1935, shall use diesel fuel for internal com­
bustion engine units. Such lessels may carry 
a sufficient quantity of diesel fuel to supply the 
emergency electrieal system. 

(e) An outage of two percent shall be pro­
vided on all fuel tanks containing petroleum 
products. 

S{;"BPART 59.05-GASOLlxE FeEL TANKS 

59.05-1 Construction. (a) Tanks may be of 
either cylindrical or rectangular form, except 

that tanks for emergency electrical systems 
shall be of cylindric&l form. 

(b) Tanks shall be designed to withstand the 
maximum head to which they may be subjected 
in service, except that in no case shall the 
thickness of the shell Or head be less than % 
inch. 

(c) Tanks shall be constructed of wrought 
iron 1 steel or nonferrous material, or cOITosion­
resistant alloys suitable for the purpose. Tanks 
construct.ed of noncoITosion-resistant materials 
less than i;, inch in thickness shall be gal­
vanized by the hot-dipped process both inside 
and outside. 

(d) Joints shall be riveted, brazed or ,,·elded, 
except that soldered joints fi18Y be used. on 
small tanks of 20 gallons or less capaCIty, 
provided the solder used has a melting point 
of not less than 800 degrees F. 

(t) All nozzle connections shall be made to 
the top of the tank and shall be securely riveted. 
welded. brazed or soldered to the tank. 

CD Ko tubular gage glasses or try-cocks shall 
be fitted to the tanks. 

(g) Tanks shall be provided with swash 
pIa tes and braces, where necessary. The 
material used shall be the same as the tank. 

59.05-5 Inslallation. (a) Gasoline fuel tanks 
used for propulsion shall be located in water­
tight compartments separate from, but adjacc!>t 
to the engineroom or IDa-chinery spa.ce. Fuel 
tanks for alL"iliaries shall be located on or above 
the weather deck outside of the engine housing 
or compartment and as close to the engine as 
practicable. All tanks shall be so installed 
as to provide a free circulation of air around 
the tanks. 

(b) Cylindrical tanks with longitudinal seams 
shall be arranged horizontally "here practicable 
so that such seams are 10C&ted as near the top 
as possible. 

(e) All tanks shall be securely fastened and 
shall be arranged as to be readily inspected or 
movable for inspection. Portable fuel tanks 
are not permitted. 

59.05-10 Tests. (a) Tanks vented to atmos­
phere shall be hydrostatically tested to a pres­
sure of at least 10 pounds per square inch gage 
after installation. 

(b) All tanks not vented to atmosphere shall 
be construeted and tested in a.ceordanee \\ith 
Parts 54 and 61 of this subchapter. 
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Sl:BPART 59. la-DIESEL FUEL TANKS 

59.10-1 Construction. (a.) Tanks may be of 
either cylindrical or rectangular form. 

(b) Tanks shall be designed to withstand the 
maximum head to which they may be subjected 
in service, except that in no case shall the 
thickness of tanks having capacities of 40 gal­
lons or less be less than )i, inch, and tanks haVing 
capacities over 40 gallons be less than % inch. 

(e) Joints shall be riveted, brazed, or welded, 
except that soldered joints may be used on 
small tanks of 20 gallons or less capacity 
provided that the solder used has a melting 
point of not less than 800 degrees F. 

(d) Tanks shall be provided with swash­
plates and braces where necessary. The ma­
terial used shall be the same as the tank. 

(e) All nozzles for pipe connections shall be 
securely ri,·eted, welded, brazed or soldered 
to the tank. Where liquid level indicating 
devices are attached to the tank, they shall be 
of heat resistant materials adequately protected 
from mechanical damage and proy-ided at the 

t.ank connections with devices which will 
automaticallv close in the event of rupture of 
the gage or ~ gage lines. 

59.10-5 Installation. (a) Tanks containing 
fuel for emergency lighting uuits shall be 
located on an open deck or in an adequately 
ventilated metal compartment. No tank shall 
be located in a compartment where the tem­
perature may exceed 150 degrees F. 

(b) When cylindrical tanks are installed 
longitudinal seams shall be located as near th~ 
top of the tank as possible. 

(e) The tanks shall be propedv secured and 
accessible for inspection. . 

59.10-10 Tests. (a) Tanks vented to atmos­
phere shall be tested to a hydrostatic pressure 
of five pounds per square inch gage after instal­
lation, and at least to the maximnm height the 
liquid nIay rise in the vent, whicheyer is greater. 

(b) All tanks not vented to atmosphere shall 
be constructed and tested in accordance with 
Parts 54 and 61 of this subchapter. 

(154) 



PART 61-INSTALLATIONS, TESTS, INSPEGIONS, MARKINGS, AND OFFICIAL 
FORMS 

Sec. 
61.01-1 

61.05-1 
61.05-5 
61.()ij-1O 
61.05-15 
61.05-20 
61.05-25 

CONTENTS 
SLBPART 61.01-GESERA.L REQrlREYE!\TS 

Scope. 
SrBl'A.RT 6l.05-I","STA.LLtTIO:s"S 

Scope. 
Foundations. 
Protection of adjacent structure. 
Boiler uptakes. 
!\'fachinery guards. 
~feans of stopping machinery. 

SrBPART 61.1(}-INITllL A:s-n PEKIODIC VESSEL b,SPEC'rrox 

6Uo-l Scope. 
61.10-5 Requirements for steam-propelled motorboats. 

SUBPA.RTISl.l5-TES'l"8 Asn INSPECTIONS OF ~IACHIXERY A:s-n EQt"IPMEST 

61.15-5 Tests and inspections of steering gear. 
61.15-10 Trial-trip observance. 
61.15-15 Tail shaft survey. 
61.15-16 Drydock e:laminatioa. 

SrDPABY 61.20-----TESTS AND L"'-SPECTIOX OF BOILERS 

61.20-1 Boilers under oon-«truction. 
61.20-5 Prepamtion of boilers for insiX'etion and test. 
61.20-10 Xew boilers. 
61.20-15 Boilers in service. 
61.20-20 Boiler mountings and attachments. 
61.20-25 Boilers of foreign-built vessels admitted to Amrrican ll'glstry. 

S1:"BPART 61.26--TESTS AND L"'SPECTlOXS OF PRESSURE YESSELS 
61.2.5-1 Soope. 
61.26-3 Welded pressure vessels under construction. 
61.2.5-5 Xew pressure vessels. 
61.25-10 HydJ"ostatle rest of riveted pressure vessels. 
61.25-15 Hydrostatic test otwelded and brazed pre.ssure vessels. 
61.25-16 Pneumatic testing of pressure vessels. 
61.25-20 Pressure vessels in service. 

SUBP.~RT 61.30--TESTSA.-.... -n LVsr.ECl'lOx OF PIPL...-O, VALVESA,!'1D FlTTI!'1GS 
61.30-1 Soope. 
61.30-.5 Shop test. 
61..30-10 Installation test. 
61.30-16 Piping in service. 
61.30-20 Sea chetlts, sea valves and strainers. 

Sl7BPABT 61.35-PROOJ" HYDROSTATIC TESTS 
61.35-1 Hydrostatic tests of boilers and appurtenances to determine 

pressure rating. 
61.35-5 Proportional limit method. 

SUBPART 61.40-MUKtNGS 
61.40-1 Boilers. 
61.40--6 Unfired pn!SSUre vessels. 

S{.'BPABT 61.ts-OFFlCI.A.L FORKS 
61.4li-l Scope. 
61.45-6 Form CG-2935; Boller data report; mano.faeturer's certifi· 

.,.tIon. 
61.45-10 Form CG-2936; Unfired pressure vessel data report; manu· 

facturer's eertificatWn. 
61.45-15 Form CG-036A; AtfidavU of manufacturer of Class B material 

or' appliances. 

AUTHOlU'TY: The provisions of thIs Part 61 issued under R.S. «05. as 
amended, «62, as amended; t6 U.S.C. 37.5, 416. Interpret or apply 
R.S. 4399, 88 amended, 4400, as amended, «17, as amended, oW17a1 as 
amended, «18, 88 amended, 4421, as am.ended, 4426-4431, 88 am.enaed, 
4433, as anumded. «34, as amended, 4t:i3, as amended, oW88, 88 am.ended, 
4491, as amended, see. 14, 29 Stat. 600, 88 amended, sec. 10, 3.5 Stat. 428, 
88 amended, 41 Stat. 306, as amended, sees. 1, 2, 49 ~tat. 1544, IM5, 
as amended, see. 17, 54 Stat. 166, as amendffi, sec. 3, 54 Stat. 347, as 
amended.~. 3, 70 8tat.152,sec. 3, 68 Stat. 675; 46 U .S.C. 361, 362, 391, 
39111.,392,399,404-409,411,412, 435, t8I, -tS9, 366, 395, 363, 367, 526p, 
1333, 390b, 50 C.S.C. 198; E.O. 11239, July 31, 1965, 30 F.R. 9671, 3 
CFB, 1960 Supp. Treasury Department Orders 120, July 31, 1950,15 
F.R. 6521; 167-14, Nov. 26, 1954,19 F.B. 8026; 167-20, June 18,1956,21 
F .R. 4894; CGFR 56-28, July 24,1956,21 F .B. 5659; 167-38, Oct. 26,1959. 
14 F .R. 8857. 

SUBPART 61.01-GEXERAL REQUIREMEXTS 

61.01-1 Scope. The regulations in this 
part apply to the installations, tests, inspections 
and markings of all boilers, pressure vessels and 
machlnery subject to inspection by the Coast 
Guard. 

SUBPA.RT 61.05-IKSTALLATIOXS 

61.05-1 Scope. The regulations in this 
subpart apply to the installations of machinery 
and pressure vessels installed on "'Vessels subject 
to inspection by the Coast Guard. 

61.05-5 Foundations. (a) Drawings show­
ing details of proposed foundations, or saddles, 
for boilers and the proposed means of bracing 
boilers in the vessel shall be submitted for 
approval to the Officer in Charge, Marine 
Inspection, in the district where the installation 
is being made. 

(b) Provision shall be made in foundations 
for expansion of the boilers when heated. 

(c) Boilers shall be provided with chocks to 
prevent movement in the event of collision 
unless a bolted or riveted construction satis­
factorily provides for this contingency. 

61.05-10 Protection 01 adjacent structure. 
(a) Boilers shall be so placed that all parts may 
be readily accessible for inspection and repair. 

(b) In vessels having a double bottom or 
other extensive surfaces directly below the boil­
er, as in the case of keels and girders in wooden 
vessels, the distance between such surface and 
a boiler shall in no case be less than eight inches 
at the lowest part of a cylindrical boiler and 
not less than 18 inches under the pans of 
water-tube boilers. 

(e) In certain types of vessels where the 
boiler foundation forms the ashpit, such founda­
tions shall be efficiently ventilated, except in 
cases where the ashpit is partially filled with 
water at all times. 

(d:) The pans of oil-burning, water-tube 
boilers shall be arranged to prevent oil from 
leaking into the bilges and shall be lined with 
firebrick or other heat resisting materiaL 

(e) In vessels constructed of wood or having 
wood structure adjacent to boilers or uptakes 
such structure shall be protected by noncom­
bustible, nonconducting material conred with 
sheet metal, and the distance between the 
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wooden structure and the uptakes and funnels 
shall in no case be less than 12 inches. 

(fJ The distance between a boiler and a 
compartment containing fuel oil shall not be 
less than 24 inches at the back end of a boiler 
and 18 inches elsewhere, except that for a 
cylindrical part of a boiler or a knuckle in the 
casing of a water-tube boiler, these di~tances 
may be reduced to 18 and 12 inches, respee­
tively, prodde,d the requirements of Paragraph 
(a) are complied "ith. 

(g) All oil-burning boilers shall be provided 
with oiltight drip pans under the burners and 
elsewhere where necessary to prevent oil drain­
ing in to the bilges. 

61.05-15 Boiler uptakes. (al Where damp­
ers are installed in the uptakes or funnels, the 
arrangement shall be such that it will not be 
possible to shut off the gas passages from the 
operating boilers. 

(b) All main and am,;iliary boilers shall be fit:­
ted with separate gas passages from eacb boiler. 

61.05-20 Machinery guards. Gears, cou­
plings, flywheels, and all machinery capable of 
injuring personnel shull be provided with 
adequate covers or guards. 

61.05-25 Means of stopping machinery. (aJ 
:\lachinerv driving forced and induced draft 
fans, fuel oil transfer pumps, fuel oil unit 
pumps and other similar fuel pumps shall be 
fitted with remote controls from a readily 
accessible position outside of the space con­
cerned so that they may be stopped in the 
e,ent of fire occurring in the compart,ment in 
which they are located. These controls shall be 
suitably protected against accidental operation 
or tampering. 

SUBPART 61.1O-IXITIAL AXD PERIODIC VESSEL 
IKSPECTION 

61.10-1 Scope. (a) Initial and periodic in­
spection and tests shall be made of the main and 
fttLxiliary machinery, boilers and equipment as 
prescribed in this part. The inspections and 
tests shall be such as to insure that the main 
and auxiliary machinery, boilers and their ap­
purtenances, and equipment are in satisfactory 
operating condition and fit for the service for 
which they are intended. 

61.10-5 Requirements lor steam-propelled 
motorboats. (a) The requirements covering de­
sign of the propelling engine, boiler, and the 
am.iliary machinery, and the inspection thereof 
on all motorboats which are more than 40 feet 
in length and which are propelled by machinery 
driven bv steam shall be in accordance with the 
applicable provisions of this subchapter. 

(b) If the engines, boilers, and auxiliary 

machinery are found to be in safe operating 
condition at the initial or annual inspection, 
the Officer in Charge, Marine Inspection, shall 
issue a letter to that effect, and such letter 
shall be posted on the vessel under glass. 

SUBPART 61.15--TESTS AKD I"SPECTIOKS OF 
l\JACHDIERY AND EQUIPMEKT 

61.15-5 Tests and inspections 01 steering gear. 
(a) Steering gear shall be tested and inspected 
by the inspector at the regular annual or 
biennial inspection and oftener if necessary. 

(b) All devices employed in the change-over 
from automatic to manual operation shall be 
examined and tested. 

61.15-10 Trial-trip observance. The opera­
tion of main and auxiliary engines, boilers, 
steering gear and auxiliaries shall be observed on 
the trial trip of each new >cssel and all deficien­
cies which affect the safetv of the vessel shall be 
corrected to the satisfachon of the Officer in 
Charge, :\farine Inspection. 

61.15-15 Tail shaft survey. (a) Therequire­
ments in this section apply only to ocean and 
canst-WIse vessels. 

(b) Every vessel having the tail shaft fitted 
with a continuous liner or having shafts of 
material resistive to ('orrasive attnek of sea 
wat.er, or where pressure lubrication is used, 
shall have the tail shaft drawn at least once in 
every three yea.rs; in all other cases the shaft 
shall be drawn at least once in every two years, 
or whenever deemed necessary by the Officer in 
Charge, ~,farine Inspection. However, if the 
circumstances warrant it. the Coast Guard 
District Commander mavextend this time to 
the next regular drydocking period, but not to 
exceed four months: Provided, That when it is 
shown that a vessel has had a long period of lay­
up, the Coast Guard District Commander may 
grant an extension equal to the time the vessel 
has been out of commission, but in no case shall 
the extension exceed one vear. 

(e) Where the propelling machinery is located 
amidships the after bearing shall be rebushed 
when it is worn down to ~~ inch clearance for 
shafts of 9 inches or less in diameter, %6 inch 
c1earance for shafts exc-ceding 9 inches but not 
exceeding 12 inches in dianleter and % inch 
clearance for shafts exceeding 12 inches diam­
eter. Where the propelling ~ machinerv is lo­
cated aft the maximum clearance shall be one 
grade OJ, inch) less than the above clearance. 

61.15-16 Drydock examination. When any 
vessel is drvdocked, examination shall be made 
of the propeller, stern bushing, sea connections, 
~nd fastenings if deemed necessary by the 
Inspector. 
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SUBPART 61.20-TESTS ANn I~SPECTIO~ OF 
BOILERS 

61.2G-1 Boilers under conslruction. (a) When 
one or more boilers are under construction, 
manufacturers shall allow inspectors access 
to such boilers at such times as the inspectors 
shall deem necessary in order to determine 
by actual measurements that the boilers are 
being constructed in all respects in accordance 
with the approved design, and that the work­
manship is good. 

(b) Where boilers or pressure vessels are 
constructed in one inspection zone for installa­
tion on a vessel in another inspection zone, the 
Officer in Charge, l\Iarine Inspection, in the 
former inspection zone shall, upon request of the 
Officer in Charge, l\Iarine Inspection, in the 
latter inspection zone examine and report on 
such boilers or pressure vessels and ascertain 
that the proper materials are being used, and 
that the workmanship is good. 

(e) For inspection of weldcd pressure vessels 
under construction, see Section 61.25-3. 

61.2G-5 Preparation 01 boilers lor inspection 
and test. (a) It shall be the responsibility of 
the chief engineer to prepare the boilers for in­
spection. For internal inspection, manhole, 
and handhole plates, and washout plugs shall be 
removed as required by the inspector and the 
furnace and combustion chambers thoroughly 
cooled and cleaned. Portable obstructions 
shall be removed as necessary for proper 
access. In preparing the boilers for the 
hydrostatic test, they shall be filled with water 
at not less than 70 degrees F. and not more than 
160 degrees F. for water-tube boiler:; and not 
more than 100 degrees F. for fire-tube boilers. 
The safety vah'es shall be secured by means of 
gags or clanlps. 

61.2G-10 New boilers. (a) Each new boiler 
shall be h .. drostaticallv tested after installation 
to 1% times the ma.Wnum allowable pressure 
before the boilers are covered. All accessible 
parts of the boiler shall be examined while under 
test. After the test., the boiler shall be emptied, 
opened up and all interior surfaces shall be ex­
amined to ascertain that no defects have oc­
curred due to the hydrostatic test. 

(b) In addition to the hydrostatic tests pre­
scribed in this section, automatically controlled 
packaged auxiliary boilers shall be subjected to 
tbe performance test specified in Subpart 
162.026, of SubcbapterQ (Specifications) of tbis 
chapter. 

(e) Upon completion of the bydrostatic test 
and the boiler examination prescribed in Para­
graph (a) of this section, and after tbe installa­
tion of the brick work and lagging, those boilers 
that are to be operated at a pressure equal to or 

in excess of 400 pounds per square inch gage, or 
at a steam temperature equal to or in excess of 
700 degrees F., may, at the request of the owner 
or builder, be given an additional test under 
steam in accordance with the following: 

(1) The steam pressure applied to the boilers 
and to the main and auxiliary steam piping 
shall not exceed IX times the maximum allow­
able pressure. Sufficient steam is to be bled 
from the superbeater outlet, either by operating 
auxiliary machinery, or discharging to the 
atmosphere, so that service temperatures will 
not be exceeded. For this test the regular 
safety valve springs should be replaced by 
springs designed to opera te at the test pressure. 
After the conclusion of this test the test springs 
are to be replaced with springs designed to 
operate at the maximum allowable pressure. 

(2) An examination shall be made of all 
parts of the system during the test to determine 
there is no evidence of weakness. 

61.2G-15 Boilers in service. (a) Power boil­
ers, superheaters, economizers and low-pressure 
heating boilers shall be examined by an inspec­
tor at the regular annual or biennial inspection, 
and oftener if necessary, to determine that the 
complete unit is in a safe and satisfactory con­
dition. Where hydrostatic tests are required, 
an inspection shall be made of all accessible 
parts while under pressure. 

(b) Hydrostatic tests shall be applied to all 
boilers as provided in Table 61.20-15 (b). The 
owner, master, or person in charge of the vessel 
sball give an advance notice to the appropriate 
Officer in Charge, ~Iarine Inspection, in order 
that an inspector will be assigned to witness the 
test and make the required inspection. 

TABLE 61.20-15 (b)-HYDROSTATIC TESTS 

Boiler I Passenger v-essels I C=l=:o:d 
i vesscig 

-------·-----1--__ _ 

Fire tube ___________ 1 AnnuaL ______ 1 Annual. 
Water tube ____ -- ___ 1_ - _do_ ___ _ _ _ _ _ Quadrennial. 

(e) Fire tube boilers which cannot be entered 
or which cannot be satisfactorily examined 
internally, all boilers of lap seam construction 
and all boilers to which extensive repairs have 
been made or the strength of which the m.pec­
tor has any reason to question, shall be sub­
jected to a hydrostatic test of 1 % times the 
maximum allowable pressure. All other boilers 
shall be subjected to a hydrostatic test of IX 
times the maximum allowable pressure. 

(el) In applying hydrostatic pressure to boil­
ers. arrangements shall be made to prevent 
main and auxiliary stop valves from being sub-
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jected at the same time to the hydrostatic 
pressure on one side and stea,ill pressure on the 
other side. 

(e) If the inspector has reason to believe that 
the boiler has deteriorated any appreciable ex­
tent under the bottom where it rests on saddles 
or foundations, he shall cause the boiler to be 
lifted to such position that it can be thoroughly 
examined, provided the examination cannot be 
made otherwise. 

(f) The marine inspector may require any 
boiler to be drilled or gaged to determine the 
actual thickness at any time if doubt exists as to 
its safety. At the first inspection for certifica­
tion after a Scotch, Western River, or other fire 
tube or flue boiler has been installed for 10 years, 
and at such other times as the inspector shall 
deem necessary, such boilers shall be drilled or 
gaged at or near the waterline and bottom, and 
at such other places as the inspector considers 
necessary, for the purpose of gaging the shell 
to determine the extent of deterioration. 
Alternatively, a method of nondestructive 
examination such as the use of ultrasonic 
or other acceptable means may be used. Prior 
to the use of nondestructive methods of exami­
nation by the above procedure, it shall be dem­
onstrated by the user, in the presence of a 
marine inspector on specimens similar to those 
to be examined, that consistent results having 
an accuracy of plus or minus 4 percent of the 
measurements secured by micromete-rs, are 
obtainable. If the thickness found by actual 
measurement is less than the original thickness, 
the maximum allowable pressure shall be 
recalculated using the thinnest portion of the 
shell or head material as the minimum thickness 
to be used in the calculations, and t.he maximum 
allowable pressure thus determined shall not 
exceed the pressure permitted by the application 
of the boiler design formulas. For the purpose 
of such recalculations, the design formulas 
specified in this subchapter in effect at the time 
the boilers were originally contracted for or 
built shall be used. The design formulas 
specified in Subchapter G (),Iarine Engineering 
Installations Contracted for Prior to July 1, 
1935) of this chapter may be used for boilers 
made or contracted for prior to July 1, 1935, or 
alternatively, the design formulas given in this 
subchapter may be used. 

61.20-20 Boiler mountings and aHachmenis. 
(a) All valves and boiler mountings and 

attachments shall be opened up and examined 
by the marine inspector after each four years 
of service. 

(b) All boiler mounting studs or bolts shall 
be examined after each 8 vears of service. 

(c) (1) Boiler mount~gs shall be remond 

from the boiler for examination after each 
eight years of service where any of the following 
conditions exist: 

(i) Boilers having boiler mountings attached 
directly to the boiler plating by screwed studs 
and nuts. 

(ii) Boilers having boiler mountings attached 
to a reinforcing pad by screwed studs and nuts; 
and this pad is attached directly to the boiler 
plating. 

(iii) Boilers having boiler mountings so 
installed that a satisfactory examination of 
these mountings or of their attaching studs 
cannot be made by removing the bonnet and 
internal parts of the valve. 

(2) Where boiler mountings or valves are 
attached to boiler nozzles and a satisfactory 
internal examination of these mountings or 
valves and their attaching studs, bolts, or 
other means of attachment, can be performed by 
opening up the 'Valves, such mountings or valves 
need not be removed from the boiler unless 
in the opinion of the Officer in Charge, Marine 
Inspection, such action is necessary. 

(<i) The Officer in Charge, Marine Inspection, 
may require the examinations prescribed in this 
section to be made at more frequent intervals, 
if in his opinion such action is necessary to be 
assured of the safety of the boiler and its attach­
ments. 

(e) Water columns, gage glasses, and gage 
cocks shall be examined to determine that they 
are in satisfactory working order. ~ 

(j) Steam gages on boilers or main steam 
lines shall be examined and checked for accuracy. 

(g) The marine inspector shall examine the 
fusible plugs. 

61.20-25 Boilers 01 foreign-built vessels ad­
mitted to American registry. (a.) Where foreign­
bnilt vessels are admitted to American registry 
the Officer in Charge, :'.farine Inspection, shall 
endeavor toO secure drawings frorn which the 
boilers were constructed and a record of the 
chemical and physical properties of the material 
entering into the construction of the boilers. 
Before a certificate of inspection of a vessel is 
issued by any Officer in Charge, :\farine Inspec­
tion, the requirements of this section shall be 
met. 

(b) The drawings if available shall be ex­
amined to determine the nlRximum allowable 
pressure in accordance with the regulations in 
this subchapter, and the test reports of the 
material shall be carefullv checked to determine 
whether the rna terial used in the construction of 
the boilers is safe. 

(c) The boiler or boilers shall be measured 
in order to obtain accurate data, which data 
shall be embodied in the report of the inspector 
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making the examination. All plates shall be 
drilled and gaged by the inspector to determine 
the actual thickness, and upon the thickness 
thus obtained the maximum allowable pressure 
shall be based. The furnaces shall be trammed 
to ascertain if there is allY distortion. The 
safety valves on the boiler and its superheater 
shall be Coast Guard approved safety val,es 
designed, construct·ed and flowt.ested in con­
formance with Subpart 162.001 of Subchapter 
Q (Specifications) of this chapter. The safety 
valves and mountings shall be thoroughly 
examined to detennine if they are in good work­
ing condition and if their capacity is ample. 

(d) Each section of the steam pipe shall be 
drilled and gaged, and, where bends occur in 
the piping, they shall be drilled in the outer 
wall of the bends to determine the thickness 
thereof. 

(e) When the inspection is completed and 
steam is raised on the boilers, an accumulation 
test shall be conducted, where required, in ac­
cordance with the provisions of Section 52.65-5 
of this subcbapter to establish the fact that 
the safety valves have ample relie,ing capacity. 

(j) Where dra"ings of the boilers and test 
reports of the material entering into their 
construction cannot be obtained, the maximum 
allowable pressure shall be based on the actual 
thickness of material found and an assumed 
tensile strength not to exceed 60,000 pounds per 
square inch, together with the general condition 
of the boilers: Pl"lmided, That the maximum 
allowable pressure thus obtained shall not ex­
ceed in any case the maximum pressure allO\\Ted 
by the certificate issued by the go\'ernment 
nnder whose flag the vessel formerly operated, 

SUBPART 61.25-TESTS AND INSPECTIO~S OF 

PRESS'CRE VESSELS 

61.25-1 Scope. For exemption of certain 
pressure vessels from shop inspection, see 
Section 54.01-1 of this subchapter. 

61.25-3 Welded pressure vessels under con­
struction. (a) The manufacturer shall submit 
Class I welded pressure vessels for shop in­
spection at such stages of J?artial completion 
as may be requested by the mspector. 

(b) The first inspection of Class II welded 
pressure vessels shall be performed during the 
welding of the longitudinal joint. At this time 
the inspector shall check the material and 
fi t-up of the work, and ascertain tha t only 
welders who have passed the required tests 
are enlployed. 

(e) A second inspection of Class II welded 
pressure vessels shall be- made durin1! the weld­
ing of the circumferential joints. At this time 

the inspector shall check any new material 
being used which may not have been examined 
at the time of the first inspection, also the fit.-up 
of the ,essel at this stage of fabrication, and in 
addition, observe the welding to ascert.ain that 
only welders who have passed the required 
tests are employed. 

(d) For Class III welded pressure vessels, one 
inspection shall be made during the welding of 
the longitudinal joint. If there is no longi­
tudinal join t, the inspection shall be made 
during the welding of a circumferential joint. 
At this time the inspector shall check the 
material and fit-up of the work and see that 
only welders who have passed the required 
tests are employed. 

61.25-5 New pressure vessels. (al Except as 
otherwise pro·vided for in this sectioll, upon 
cmnpletion of a ne'v pressure vessel one of the 
follm\ing applicable hydrostatic tests shall be 
made in the presence of an inspector: 

(1) Riveted construction: Pf times the maxi­
mum allowable pressure (see Section 61.25-10). 

(2) Welded and brazed construction: 1~ 
times the maximum allmvable pressure (see 
Section 61.25-15). 

(3) Cast construction: two times the maxi­
mum allowable pressure. 

(b) Pressure vessels containing refrigerants 
shall be leak-tested with gas after installation 
to the design pressures specified in Section 
55.13-5 of this subchapter. 

(e) Hydraulic accumulators used in engine 
starting systems shall be leak-tested to the 
design pressure after installation. 

(d) Pressure vessels designed and/or sup­
ported so that they cannot be safely filled with 
water, or which cannot be dried and are to be 
used in a service ,vhere traces of the testing 
medium cannot be tolerated, shall be pneu­
Dlatically tested in ftec.ordance with Section 
61.25-Hi. 

61.25-10 Hydrostatic test of riveted pressure 
vessels. (a) Riveted pressure vessels shall be 
hydrostatically tested to not less than 1% 
times the maximum allowable pressure for a 
sufficient time to permit an inspection of all 
joints and connections. 

(b) The tightness of the rivets and the riYeted 
joints shall be tested by tapping the heads with 
a rivet-testing hanlmer. 

(e) Loose. cracked, and burned rivets shall 
be replaced. 

(d) The inspector shall examine the butt 
straps and ends of shell plates forming: the 
longitudinal joints to ascertain that. they are 
formed to the proper curvature and that the 
butt straps are properly fitted at the girth 
joint intersections. 
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61.25-15 Hydrostatic test of welded and 
brazed pressure vessels. (a) All welded or brazed 
pressure vessels shall sa tisfactorily pass the 
hydrostatic test prescribed by this section, ex­
cepting those unfired pressure vessels noted 
under Section 61.25-16. 

(b) The hydrostatic test pressure shall be 
at least equal to Ilf times the ma:timum 
allowable pressure stamped on the pressure 
vessel, multiplied by the ratio of the stress 
value "S" at the test temperature to the stress 
value liS" at the design temperature for the 
materials of which the pressure vessel is con­
structed. The values for "S" shall be taken 
from Table 52.05-IO(a) in Section 52.05-10 for 
ferrous materials and Table 54.03-IO(c) in 
Section 54.03-10 for nonferrous materials. The 
value of "8" at test temperature shall be 
that taken for the material at the tabulated 
value of temperature closest to the test tem­
perature. The value of "S" at design tempera­
ture shall be as interpolated from the appro­
priate table. 1\0 ratio less than one shall be 
used. The design shan consider the combined 
stress during hydrostatic testing due to pres­
sure and the support reactions. This stress 
shall not exceed 90 percent of the yield stress 
of the material at the test temperature. In 
addition, the adequacy of the supporting 
structure] during hydrostatic testing, shall be 
considered in the design. 

(e) The hydrostatic test pressure shall be 
applied for a sufficient period of time to permit 
a thorough examination of all joints and 
connections. The test shall not be conducted 
until the vessel and liquid are at approximately 
the same temperature. 

(Ii) Pinholes, cracks, or other defects de­
tected during the hydrostatic test or upon 
examination shall be repaired as required by 
Part 58 of this chapter. 

(e) Vessels requiring stress reli"ing shall 
be stress-relieved after any welding repairs 
have been made. 

(f) After repairs have been made the vessel 
sha11 again be tested in the regular way, and 
if it passes the test, the inspector shall accept 
it. If it does not pass the test, the inspector 
can order supplementar:y" repairs 1 or, if in his 
judgment the Yessel is not suitable for service, 
he may permanently reject it. 

61.25-16 Pneumatic testing of pressure vessels. 
(a) Pneumatic testinq of welded pressure vessels 
shall be permitted ;nly for those 1mits which 
are so designed and/or supported that they 
cannot be safelv filled with water, or which 
cannot. be dried ~and are to be used in a service 
where traces of the testing medium cannot be 
tolerated. 

(b) Proposals to pneumatically test shan be 
submitted to the Commandant for approval. 

(e) Pneumatic testing shan be limited to 
unfired pressure vessels designed and con­
structed to the requirements of Class I pressure 
vessels. 

(d) The pneumatic test shall be 1.25 (1~) 
times the maximum allowable pressure of the 
vessel. 

(e) The pneumatic test of pressure vessels 
shall be accomplished as fonows: 

(1) The pressure on the ,'essel shall be 
gradually increased to not more than half the 
test pressure. 

(2) The pressure will then be increased at 
steps of approximately one-tenth the test pres­
sure, until the te-st pressure has been reached. 

(3) The pressure will then be reduced to 
maximum allows hIe pressure of t he vessel to 
permit examination. 

(f) Pressure vessels pneumatically tested 
shan also be leak-tested. The test shan be 
capable of detecting leakage consistent with the 
design requirements of the pressure vessel. 
Details of the leak test shall be submitted to 
the Commandant for approval. 

(g) After satisfactory completion of the 
pneumatic pressure test, the vessel may be 
stamped in accordance with Section 61.40-5. 
A marine inspector shall obser\Te the pressure 
vessel in a loaded condition at the first oppor­
tunitv following the pneumatic test. The tank 
supports and saddles, connecting piping, and 
insulation if provided shan be examined to 
determine they are satisfactory and that no 
leaks are evident. 

(h) The pneumatic test is inherently more 
hazardous than a hydrostatic test, and suitable 
precautions shall be taken to prot,ect personnel 
and adjacent property. 

61.25-20 Pressure vessels in service. (a) At 
each initial and subsequent inspection for 
certification the marine inspector shall examine 
or test all unfired pressure yessels to the exten t 
necessary to determine that their condition is 
satisfactory and that they are fit for service 
intended. 

(b) Unfired pressure vessels which are fitted 
with manholes or other inspection openings, so 
they can be satisfactory examined internally, 
except as other\\ise exempted by proyisions of 
this section, shall be opened biennially at the 
regular annual or biennal inspection and 
thoroughly examined internally and externally. 
Such pre.<;sure yessels are not required to be 
hydrostatically tested unle,,, defects are found 
which in the marine inspector's opinion may 
impair the safety of the pressure vessel. In 
this case a hydrostatic test shall be applied 
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at a pressure equal to 1}~ times the maximum 
allowable pressure. 

(c) Tubular heat exchangers, hydraulic ac_ 
cmllulators, and those pressure ,,"esseis used in 
refrigera tion service shall be examined under 
operating conditions at the regular annual or 
biennial inspection. 

«I) All unfired pressure vessels, other than 
those exempt- by the provisions of this section, 
shall be subjected to a hydrostatic test l}i 
times the maximum allowable pressure bienniallv 
at the regular annual or biennial inspection. ~ 

(e) The following unfired pressure vessels 
will not normally be subjected to a hydrostatic 
test: 

(1) Tubular heat exchangers. 
(2) Pressureve;..-;els used in refrigeration service. 
(3) Hydraulic accumulators. 
(4) Unfired pressure vessels which have 

been satisfactorily exalnined internally by a 
marine inspeetor and in which no defects ha\~e 
been found which impair the safety of the pres­
sure vessel. 

(5) L"nfired pressure vessels which have an 
internal yolume of not more than 5 cubic feet 
und a mnxirnunl ullmnlble pressure of not more 
than 100 pounds per square inch. 

(6) Compres:;ion tanks contammg water 
under pressure, inclllding those containing an 
aircushion, subject to pressures not exceeding 
100 pounds per square inch and temperntures 
not exceeding 200 delITees F., except those 
fitted with permanent air eharging lines. 

(7) All unfired pressure ve&<;els having a 
maximum allowable working pressure not ex­
ceeding 15 pounds per square inch. 

(8) Pressure ves...,els cont.aining mediums at. 
or belo'iv pressures and temperatures specified 
in Table 61.25-20(e). 

(9) Pressure vessels which ha,e been pnell­
nlatically tested in accordance with Section 
61.25-16. 

TABLE 61.25-20(c) 

Pressure Temper. 
Service p.s.i. ature 

of. 

15 I 

100 150 
Steam, gas, or ya.por~_____ _ __ I 

FueloiL _______ _ 
100 200 

100 20(} 

Lubricat.ing oiL _ _ _ _ . ___ _ 
Liquids, except fuel oil, and lubri-

cating oiL ____ _ 

(j) Cnfired pressure vessels containing lique­
fied cOlnpressed gases or hazardous liquids 
shall be impected and tested as required by 
the applicable regulations published in 8ub­
chapter D (Ta.nk Vessels) and Subchapter )[ 
(Dangerous Cargoes) of this chapter. 

(g) Bulk storage tanks containing refriger­
ated liquefied CO2 gas for use on board vessels 
as a fire extinguishing agent shall be subjected 
to a hydrostatic test at the periodic inspection 
period on the eigh th year of the installation 
and at eight-year intervals thereafter. The 
hydrostatic test pressure shall be 1~ times the 
allo\'i-a ble pressure. At the conclusion of the 
hydrostatic test, the tank shall be drained and 
an internal examination made. Portions of the 
jacket and lagging on the underside of the tank 
shall be removed at the time of the hydrostatic 
test as deemed necessary by the marine inspec­
tor so as to detennine the external condition 
of the tank. 

(It) (1) Pressure vessels which ha,'e been 
pnelmlRtically tested shall be thoroughly exnlll­
ined internally and externally biennially at the 
regular annual or biennial inspection, except 
in those instances where the inspection interval 
is prescribed otherwise by the specific regula­
tions applicable to the product carried in 
Subchapter D (Tank Yessels), Subchapter I 
(Cargo and ~Ii5cellaneous Vessels), or Sub­
chapter.K (Dangerous Cargoes) of this chapter. 
For those tanks the de-sign of which precludes 
a thorough internal or external exnnlination, 
the thickness shall be determined by nonde­
structi,e method acceplltble to the Officer in 
Charge. ~Iarine Inspection. 

(2) Such pressure vessels in service are not 
required to be pneumatically tested unless 
repairs have been nlade to them, or unless 
defects are found which in the opinion of the 
marine inspector, may inlpair the safety of dle 
pressure yessel. If required, the pneumatic 
test shall be conducted in accordance ,,-ith 
Section 61.25-16. 

SrBPART 61.3o--TEsTS AXD I~SPE(,TIOX OF 

PIPIXG, VALVES, A~() FITTI~GS 

61.30-1 Scope. In conducting hydrostatic 
tests on piping, the required test pressure shall 
be mainta.ined for a sufficient length of time 
tD pernlit an inspection t.o be made of all joints 
and eonnections, and the setting of the relief 
valve or safety valve will be eonsidered as 
e~tablishing the maximum allowable pressure 
of the system. 

61.30:-5 Shop fest. (al The manllfactnrer 
shall test all val,,"es and pipe fittings, except 
pipe flanges, \\Tought- steel welding fittings and 
weldillg necks, to a hydrostatic shell pressure 
as follows; 

(1) For steam ratings: 
(i) Bronze, malleable iron and cast iroll-2 

times the primary pressure rating marked on 
the valve or fitting. 
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(ii) Steel-The respecti,e test pressure as 
prescribed in the American Standard for Steel 
Pipe Flanges and Flanged Fittings (ASA B16.5). 

(2) For liquid or gas se"ice not exceeding 
150 degrees F.: 

(i) Bronze or malleable iron-l)\ times the 
secondary pressure rating marked on the valve 
or fitting. 

(b) Special valves, such as manifolds, scup­
pers, seacocks and appurtenances, shall be 
tested to b;ice the design pressure stamped 
thereon. 

(c) Special welded pipe fittings fabricated 
"ith a longitudinal joint which are not manu­
factured in conformance "ith the A.S.T.~L 
Standard specified in Subpart 51.46 of this 
subchapter shall be tested as required by Sec­
tion 56.01-85 of this subchapter. 

(d:) Hydraulic piping assemblies and asso­
ciated hydraulic equipment components, in­
cluding hydraulic steering gear, in lieu of being 
tested at the time of installation, may be shop 
tested by the manufacturer to l)f the maximum 
allowable pressure of the system. The required 
test pressure shall be maintained for a sufficient 
amount of time to check all components for 
strength and porosity and to permit an inspec­
tion to be made of all connections. 

61.30-10 Installation test. (a) The follO\''ing 
piping systems shall be hydrostatically tested 
in the presence of a marine inspector at a pres­
sure of 1)\ times the maximum allowable 
pressure: 

(1) Class I steam, feed-water and blow-off 
piping. Where piping is attached to boilers 
by welding "ithout practical means of blanking 
off for testing, the piping shall be subjected to 
the same hydrostatic pressure to which the 
boilers are tested. The maximum allowable 
pressures of boiler feed-water and blowoff 
piping shall be the design pressures specified 
in Subparagraphs 55.1Q--I0(a)(3) and 55.1Q--
15(b) in Part 55 of this subchapter. 

(2) Fuel oil discharge piping between the 
pumps and the burners, but not less than 500 
pounds per square inch. 

(3) High-pressure piping for tank-cleaning 
operations. 

(4) Flammable or cOITosive liquids and com­
pressed gas cargo piping, but not less than 150 
pound:; per square inch. 

(5) Any Class I piping not specifically listed 
in this paragraph. 

(6) Cargo oil piping. 
(7) Firemains, but not less than 150 pounds 

per square inch. 
(8) Fuel oil transfer and filling piping. 
(9) Class I compressed air piping. 
(b) Refrigeration piping shall be leak-tested 

to the design pressures as specified in Section 
55.13-5 of this subchapter. 

(e) Hydraulic piping assemblies and asso­
ciated hydraulic equipment components which 
have been tested in conformance with Para­
graph 61.30-5(d) and so certified by the manu­
facturer, lllay be tested after installation as a 
complete assembly by stalling the driven unit 
in a safe and satisfactory manner and by blow­
ing the relief valves. Otherwise, these systems 
shall be hydrostatically tested in the presence 
of an inspector at a pressure of 1% times the 
maximum allowable pressure. 

(d) Piping systems not specifically listed in 
this section shall be tested under working 
conditions. 

(e) Arc- or gas-welded pipe joints of Class I 
piping which are not examined by radiography 
shall be given a ha=er test as required by 
Section 61.25-15. 

61.30-15 Piping in service. (a) ),Iain steam 
piping shall be subjected to a hydrostatic test 
equal to IX times the maximum allowable pres­
sure at the same periods prescribed for boilers in 
Section 61.20-15. The hydrostatic test shall be 
applied from the boiler drum to the throttle 
valve. If the covering of the piping is not 
removed, the test pressure shall be maintained 
on the piping for a period of ten minutes, and, if 
any evidence of moisture or leakage is detected, 
the covering shall be removed and the piping 
thoroughly examined. 

(b) Steam piping subject to main boiler 
pressure and exceeding t.hree inches in diameter, 
except as othernise provided for in Paragraph 
(a) of this section, shall be subjected to a 
hydrostatic test pressure of IX times the maxi­
mum allowable pressure after each four years of 
se,,·ice. If the covering of the piping is not 
removed, the test pressure shall be maintained 
on the piping for a period of ten minutes, and, if 
any evidence of moisture or leakage is detected, 
the covering shall be removed and the piping 
thoroughlyexamined. 

(c) The setting of safety valves or relief 
valves on reduced pressure lines, evaporators, 
feed water heaters, and other pressure vessels 
shall be checked by the inspector at each 
regular annual or biennial inspection. 

61.30-20 Sea chests, sea valves and strainers. 
(a) Sea chests, sea valves, sea strainers and 
bilge injection val,es shall be opened up for 
examination at the time of drydocking if 
deemed neeessary by an inspeetor. 

SUBPART 61.35-PROOF HYDROSTATIC TESTS 

61.35-1 Hydrostatic tests 01 boilers and appur­
tenances to determine pressure rating-{a) Scope. 
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(1) Where it is necessary to test a pressure 
vessel, or appurtenance, or any pressure part 
thereof, to determine a pressure rating in ac­
cordance with the pro,;sions of Section 52.01-70 
of this subchapter the procedure specified in 
this subpart shall be adhered to as closely as 
practicable. 

(2) This method of test is applicable only to 
materials having a definite proportional or 
elastic limit such as carbon and alloy steels. 
It is not applicable to materials with indefinite 
or indeterminate proportional limits such as 
cast iron and most nonferrous materials. The 
principle upon which the test is based assumes 
that the most highly stressed point in the pres­
sure part will be subjected to a permanent set 
when the stress at this location reaehes the 
proportional or elastic limit. Since the stress 
will be directly proportional to the hydrostatie 
pressure, the determination of the pressure 
which stresses the weakest point to the pro­
portionallimit will permit a caleulation of the 
maximum allowable pressure that will result 
in a safe stress for the material from which 
the part is made at the maximum operating 
tem:perature. 

(b) Materials. The strueture shall be made 
from material conforming to the requirements 
of the appropriate subpart of Part 51 of this 
subchapter. 

(c) Workmanship. The dimensions, thickness, 
and physical properties of the structure to be 
tested shall not vary materially from those 
actually used. If possible, the structure to 
be tested may be selected at random from a 
quantity of such intended for use. 

(d) Preparation lor test. (1) It is necessary to 
test only the weakest point of the structure but 
several points may be checked to make certain 
that the weakest one is included. The less 
definite the location of the weakest point, the 
more points shall be checked. 

(2) The movement of the reference points 
rna v be measured with reference to a fixed 
surface, or two reference points may be located 
on opposite sides of a symmetrical structure 
and the total deformation between those two 
points me.asure.d. 

(3) Indicating micrometer gages accurate to 
0.001 inch are most suitable for measuring 
deformation of the structure at the reference 
points although any form of accurate microm­
eter may be used. 

(4) A hand-test pump is satisfactory as a 
source of hydrostatic pressure. Either a test 
gage or a reliable gage which has been cali­
brated with a test gage shall be attached to 
the structure. 

(5) The maximum hydrostatic pressure that 
shall be provided will vary from two or three 
times the expected ma",imum allowable pressure 
for carbon-steel structures. 

(6) The location of the weakest point of the 
structure may be determined by applying a 
thin coating of plaster of paris or similar mate­
rial, and noting where the surface coating 
starts to break off under hydrostatic test. The 
coating shall be allowed to dry before the test 
is started. 

(e) Hydrostatic tests. (1) The first applica­
tion of hydrostatic pressure shall be approxi­
mately the expected maximum allowable pres­
sure, or the tests may be arranged with a view 
to making not less than 10 applications of pres­
sure in approximately equal increments between 
the initial test pressure and the final test 
pressure. 

(2) When each increment of pressure has 
been applied, the valve between the pump and 
the structure under test shall be closed and the 
pressure gage watched to see that the pressure 
is maintained and no leakage occurs. The total 
deformation at the reference points shall be 
measured and recorded and the hydrostatic 
pressure also recorded. The pressure shall 
then be released and each point checked for any 
permanent deformation which may be recorded. 
Only one application of each increment of 
pressure is necessary. The pressure shall be 
increased by substantially uniform increments, 
and readings taken until the elastic limit of 
the structure has obviously been exceeded. 

(3) The pressure part shall not have been 
subjected to a pressure greater than twice the 
maximum allowable pressure prior to making 
the proof bydrostatic test. 

61.35-5 Propartional limit method-{a) Physi­
cal characteristics of metal. (1) The propor­
tional limit of the material should be deter­
mined in accordance with A. S. T. M. Specifi­
cation E8, Methods of Tension Testing of 
Metallic Materials. This test shall be made 
from a· number of specimens cut from the pa.rt 
tested, in order to assure that the average pro­
portionallimit of the material in the part tested 
is used to calculate the allowable pressure. 

(2) The specimens sball be cut from a loca­
tion where the stress during the test. has not 
exceeded the proportional limit, so that the 
specimens will be representative of the material 
as tested. The specimens shall not be cut "ith 
a flame torch. 

(b) PloHing curves. In plotting curves, a sin­
gle cross-section sheet may be used for each 
reference point of the structure. A scale of 
1 inch=O.01 inch deformation, and a scale of 
at least OIle inch equals the approximate test 
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pressure increments have been found satisfac­
tory. Plot two eurves for each reference point, 
one showing total deformation under pressure 
and one showing permanent defornlation when 
the pressure is removed. 

(c) Determining proportional limit of pressure 
part. In determining the proportional limit, of 
pressure parts, the following procedure shall be 
employed: 

(1) Locate the proportional limit on each 
curve of total deformation as the point at which 
the tot.al deformation ceases to be proportional 
directly to the hydrostatic pressure. Draw a 
:'!traight line tbM "rill pass through the average 
of the points that lie approximately in it straight 
line. The proportional limit will oCClir at the 
vlllue of hydrostatic pressure where the average 
CUlTe t,hrough the points deviates from the 
,traight line. 

(2) In pressure parts such as headers, where 
a series of similar ''leak points Dc-cur, the average 
hydrostatic pressure corresponding t.o the pro­
portionallimits of the similar points may be used. 

(3) The proportional limit ohtained from the 
curve of total deformation maY be checked from 
the curve of permanent deformat.ion by locating 
the point where the permanent. deformat.ion 
begius to increase regularly with further in­
creases in pressure. Permanent. deformations 
of a low order t,hat. occur prior to the point 
actually corresponding to the proportional limit. 
of the struct ure, resulting from the equaliza­
t.ion of stresses and irregularities in the materill., 
may be disregarded. 

(4) It, should be made certain that the curyes 
show the deformat.ion of the structure and not 
slip or displacement of reference surfaces, 
gauges, or the structure. 

(d) Determining maximum allowable pressure. 
(1) Having determined the hydrostatic pres­
sure when the proportional limit of the weakest 
point of the vessel was reached, the corre­
sponding maxinmm allowable pressure may be 
determined by formula (1): 

where: 

p~HS 
E (1 ) 

P=maxllnum allowable pressure, in p.s.i. 
H~hydrostatic pressure at the propor­

tionallimit of the pressure pa.rt, in p.s.i. 
S=maxllnum allowable stress, 80 percent 

of the ,~alues, as given in Table 
.52.05-IO(a). 

E~average proportionsllimit of the mate­
rial, in p.s.i. 

(2) For carbon steel material, complying 
"ith the material specifications in Part .51 of 
this subchapter and with a minimum tensile 
strength not over 62,000 pounds per square inch, 
the proportional limit may be assumed to be 
two-fifths of the average tensile strength of the 
specified range. Where no range is specified, 
the average tensile strength may be assumed as 
5,000 pOLmds per square inch greater than the 
miniInum. This alternate procedure \\.,.ill elimi­
nate the necessity for cutting tensile specimens 
and determining the actual proportional limit 
above the normal yalue. The pressure part 
shall be normalized after forging or forming. 

(e) Retests. A retest will be allowed on an 
additional similar vessel if errors or irregularities 
are obvious in the results. 

Sl'BPART 61.40-xlARKINGS 

61.40-1 Boilers. (a) Lpon satisfactory 
completion of the tests and inspection of a 
new boilerjthe following data shall he stamped 
on the front head of /ire-tube hoilers and on 
the drum head of water-tuhe boilers: 

__________ ._ .. __ p.~.i 
{.Ma:dmum allowable pres!run') 

--- ---. -(H~:dro t~-st p~es..~u~f.}-
_______ . ____ ~ _____ p.s.i. 

______ ..• p.sj. 

(C.S.C.G. ~-o.) 

(Inspcrtor's initialsl 

(b) The inscription on the boiler and the 
boiler nameplate, as required in Paragraph 
(a) of this section, shall contain the follo"ing 
ent.ry for steam tests: "Steam test _________ _ 
p.s.i.," which shall follow the notation for 
hydrostatic test. 

• (e) The data shall he legihly stamped and 
shall not, be obliterated during the life of t,he 
boiler. In the event that the portion of the 
hoiler upon which the data is stamped is to be 
insnlated or other"ise cO"l"ered. the data shall 
he transferred to a metal nameplate which shall 
be attached to the hoiler casing or the uptake. 
The nameplate shall he maintained in a legihle 
condition so that the data can be easily read. 

61.40-5 UnRred pressure vessels. (al After a 
marine inspector has examined a new pressure 
vessel subject to inspection and has determined 
that the vessel has heen constructed in accord­
ance with the applicable parts of this subchapter, 
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and the vessel has satisfactorily withstood the 
required tests, the following data shall be 
stamped thereon: 

-- - ------- -- -- - - - - - iXame-and address of fabricator'l 

_______ p.s.i. 

-- -- - - -- - - - - - - - -- --- -----Ciiydrotest -preSsure, ____________ p.s.i. 

-- ------ -{0-.c .),1.1. Xo., insjX'ctor'5 initials. and e.G. symbol} 

{),-!onth and year) 

(Riveted, bTl., welded (dass)) 

(b) Those pressure Yessels which must be 
pneumatically tested shall be stamped "ith 
,jPneumatic test pressure ______ p.s.i.". 

S(,BPART 61.45-0FFICIAL FOR"S 

61.45-1 Scope. This subpart includes de­
scriptions of the official forms required to be 
submitted to the Coast Gunrd by the regulations 
in this subchapter. Copies of the forms may 
be obtained upon request from the nearest 
Officer in Charge. ~Iarine Inspection, or the 
Commandant C\DIT), United States Coast 
Gunrd. Washington. D.C., 20226. 

61.45-5 Form CG-2935: boiler data report; 
manufacturer's certification. The manufact urer 
of each boiler to be used on vessels subject to 

inspection by the Coast Guard shall submit to 
the Officer in Charge, ~larine Inspection, at or 
nearest the place where the manufacturer's 
plant is located, a data report in triplicate on 
Form CG-2935 together with a certification that 
the data is correct and that the material and 
fabrication of this boiler comply with all the 
regulations apylicable theret.o. 

61.45-10 Form CG-2936: unAred pressure ves· 
sel data report; manufacturer's certification. The 
manufacturer of unfired pressure vessels to be 
used on ,essels subject to inspection by the 
Coast Guard shall submit to the Officer in 
Charge. I\Iarine Inspection, at or nearest the 
place where the manufacturer's plant is located 
a data report in triplicate on Form CG-2936 
together "ith a certification that the data is 
correct and that the material and fabrication 
comply with all the regulations applicable 
thereto. 

61.45-15 Form CG-935A: affidavit 01 manu· 
ladurer 01 Class B material or appliances. The 
manufacturer of either Class B materials or 
appliances for use on vessels subject to inspec­
tion by the Coast Guard and to the regulations 
in this subchapter shall submit to the Com­
mandant (~IMT), United States Coast Guard, 
Washington, D.C., 20226, an affida,;t on Form 
CG-93aA certifying that certain product(s) of 
his manufacture furnished directly or through 
agents or dealers for use on vessels subject to 
inspection by the Coast Guard will complv with 
all regulations applicable thereto. • 
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APPENDIX 

CHANGES MADE IN TEXT SINCE LAST EDITION 

46 CFR SUBCHAPTER F 

Federal Register, December 30,1965, Vol. 30, Ko. 251, page 16602. 
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Item 

Access and inspection openings ___ : 
definitiollS ___________________ I 

in boilers ____________________ i 

in dished heads ____________ _ 
in unfired pressure- vessels ___ _ 
material and workmanship __ _ 

reinforced ____________________ _ 
acceptable types of boiler 

stays ___________________ _ 
Acceptable types of flatheads ___ _ 
Acceptable types of tube sheet 

attachmenL __________________ _ 
Acceptable type of welded nozzles 

and fittings ___________________ _ 
Actual bolt load _________________ _ 
Adamson ring furnaces: 

definition oL _________________ _ 
formula fOT ____ ______________ _ 

Adjusted pressure ratings for 
valves and fittings ___________ _ 

Admission of inspectors to boiler shops _______________________ _ 
Affidavit, manufacturer's ________ _ 

boiler data reporL ___________ _ 
certification of class B materiaL_ 
unfired pressure vessel report __ _ 

Air escapes (see Vent pipes) 
All weld-metal tension test speci-

men _________________________ _ 
Allowable bolt stresses, table oL __ 
Allowable fibre stresses for piping, 

table oL _____________________ _ 
A1!0~~ble pressure maximum, def-

1ll1tlOn oL __________________ _ 
A1lowable pressures: 

boiler tubes __________________ _ 
braced and stayed surfaces ____ _ 
cylindrical shells ______________ _ 
dished heads _________________ _ 
flat heads ____________________ _ 
piping ______________________ _ 

Alloy-steel material specifications: 
boiler and superheater tubes ___ _ 
bolting materiaL _____________ _ 
eastings ______________________ _ 
forgings ______________________ _ 
nuts _________________________ _ 
pipe _________________________ _ 
plate _______________________ _ 
rivets _______________________ _ 

Alteration, repairs, or replace-
ments of boilers ______________ _ 

Alteration, definition of __________ , 
Alternative material~ and meth- i 

ods of constructlOn ___________ 1 

designs _______________________ _ 
Alternative procedures and de-

signs ________________________ _ 
Aluminum-alloy bars, rods, and 

shapes ________________________ ! 
Aluminum-alloy forgings _________ ! 
Aluminum-aUoy pipe and tubes __ ; 
Aluminum-alloy plates and sheets_i 
American Welding Society weld- i 

ing nomenclature ______________ 1 

Analysis, chemical: ! 
Class A matf'rials ____________ _ 
Class B materials _______ _ 

Annealing, requirements for ______ i 

Subpart or section 

52.24 
52.24-1 
52.24-10 
52.20--20 
54.03-35 
52.24-5 
52.25-20 

52.35-1 
52.22-10 

54.03-15 

52.25-45 
54.03-25 

52.5{)-1 
52.5{)-1O 

55.07-15(,) 

51.01-15 
51.01-25 
61.45-5 
61.45-15 
61.45-10 

56.05-1 
52.05-10 

55.07-5 

52.01-1 

52.55-10 
52.3{)-10 
52.05-10 
52.2{)-10 
52.22-10 
55.07-5 

51.25-1 
51.4!}-1 
51.58-1 
51.46-1 
51.4!}-1 
51.34-1 
51.04-1 
51.07-1 

58.01-5 
52.01-1 

51.01-85 
52.01-60 

52.01-85 

51.82~1 
51.81-1 
51.8{)-1 
51.7\1-1 

56.01-1 
56.01-5 

1.01-20 
1.01-2.') 
1.01-75 

INDEX 

It,m 

Annealing, stress relief (see Heat 
treatment) 

Appeals: 
boiler design ________________ _ 
materials ___________________ _ 

Application of regulations _______ _ 
Approval of new materiaL ______ _ 
Arc- or gas-welding (see Welding) 
Area of circular segment ________ _ 
Areas to be stayed _____________ _ 
Ash chute discharge ____________ _ 
Ash-ejector piping _____________ _ 
Ash pits ______________________ _ 
Astern power __________________ _ 
A.S. T.M. specification __________ _ 
Attachment of piping to fianges __ 
Attachments to boilers _________ _ 
Automatically controlled package 

boilers ______________________ _ 

Auxiliary and donkey boilers: 
definition oL ________________ _ 
design and construction of ____ _ 
installation oL _______________ , 

Auxiliary package boilers fuel oil i 
system _____________________ _ 

Auxiliary steam stop valve, defi-
nition oL _________________ _ 

installation oL ______________ _ 
Automatic low-water fuel cutoff . 

on beating boilers _____________ : 
Automatic submerged arc welding_I 
Backfire flame arrestor __________ , 
Back pitch of rivets ____________ _ 
Back sheet of combustion chamber_ 
B~c~ing rings for welded pipe 

]Olnts ______________________ _ 

Bagged or blistered sheets, repairs to __________________________ _ 

Bars (see Crown bars, Steel, ma­
terial specifications, etc.) 

Bars and shapes, material speci-
fications: 

bending properties_ - - -- - - - - - - - i 

~!~:~~I:~~~Sl~iO;::::::::::I 
modification in elongation ______ 1 
n umber of tests _______________ , 
process ______________________ ! 
scope ________________________ i 
steel _____________________ ---i 
tensile propert-ies _____________ ~ 

test specimens _______________ _ 
wrought-iron ________________ _ 

Basis and purpose of regulations __ ; 
application ___________________ , 
authority ____________________ : 
purpose ______________________ . 

Beading tube ends _____________ _ 
definition oL ________________ _ 

I Bell mouthing, definition oL ____ _ 

.
1 Bend tests: 

welded test plate specimen ____ _ 

I 
welders qualification tests ___ - --

Bending stresses on welded joints __ 

II 
Beveling flange of welded dished head ________________________ ' 

I
i.: Beveling of plate edges for calking_ 

Bilge and ballast piping _________ _ 
Bilge pumps ___________________ ! 

(167) 

Subpart or section 

52.01-20 
51.01-50 
50.01-15 
51.01-S5 

52.3{)-5 
52.3{)-5 
55.10--70(e) 
55.1{)-70(e) 
61.05-1O(c) 
57.05-5 
51.01-90 
55.07-15 
52.70 

52.01-10 

52.01-1 
52.01-35 
61.05-1 

55.10-40(b) 

52.7{)-1 
55.1{)-1 

53.03-70 
56.01-15 
57.1{)-5(b) 
52.1{)-1O 
52.45-1 

56.01-S0(d) 

58.15-10 

51.1{)-25 
51.1{)-1O 
51.10-40 
51.10-45 
51.1{)-20 
51.1{)-35 
51.10-5 
51.1{)-1 
51.10-1 
51.1{)-15 
51.10-30 
51.13-1 
50.01 
50.01-15 
50.01-1 
50.01-10 
52.55-5 
52.55-1 
52.55-1 

56.05-1 
56.01-10 
56.01-50(g) 

56.01-50(d) 
52.10-5 
55.10-25 
55.10--30 



,I 

\ 
" 

Item 

Bilge suctions _______________ _ 
Blistered sheets, repairs to ____ _ 
Blowoff connections _____ _ 
Blowoff piping _______________ _ 
Blowoff \Talves __________________ ~ 

BlowofI valve, dE'fiIlitiOll---------i 
Boiler and s.uperheater t,ubes ____ _ 

comput,ahont:>_ --- -- __ ---- - __ --I 
definitions ___________________ ' 
matcrials ____________________ ' 

~~~~i~~~~~~l;~=== = = = = = = = = = ~ = = = = Boiler feed connection __________ -i 
Boiler feed piping _______________ i 
Boiler feed valv€' ____ -- -- _______ I 
Boiler inspectioll _______________ _ 
Boiler installatioll ______________ _ 
Boiler mountings and attuch- I 

ments ______________________ _ 

Boiler steel plat.e, specification fOf. 
Boiler stop valve: 

connection to boiler __________ _ 
installatioll _________________ _ 
materiaL ___________________ _ 

Boiler uptakes _________________ _ 
Boilers: 

affidavits of manufacturers 
auxiliary and donkey ______ _ 
ea.st iron heating boilers ______ _ 
certifieat,ion for duplicate boil-ers ______________________ _ 

computations of pressure part:5_ 
computations and factofs of 

safety ____________________ _ 
cylindrical shells _____________ _ 
definitions oL _______________ _ 
drawings ___________________ _ 
externally fired type _______ _ 
materials and workmanship_ 
of foreign vessels ____________ _ 
repairs to ___________________ _ 
riveted joints oL ____________ _ 
shop inspection _________ _ 
steel plate heating boilers ______ 1 
unfired steam ________________ ' 
welded joints oL ____________ _ 

Bolt loads ____________________ _ 
Bolt stresses, allowable __________ 

1 

Bolted flange conuections ________ , 
Bolted flat heads ______________ _ 
Boltiug _______________________ _ 
Bolting, material specification: 

alloy-steeL _________________ _ 
carbon-steeL ___________ _ 
service limitations ______ _ 

Bolting, valves, fittings and I 
flanges ______________________ i 

Brass pipe: i 
material specification _________ _ 
service limitations ____________ : 

Brazed unfired pressure \-essf'ls __ _ 
Brazing: 

df'finition oL _________________ ' 
design calculation _____ _ 
joints for unfired pressure ves-

sels ______________________ _ 
pipe joints ___________________ ! 
silver brazing ________________ 1 

Subpart or St'ction 

55.10-25 
58.15-10 
52.70-30 
55.10-15 
55,1t}-15 
52.it}-1 
52.55 
52.55-10 
52.55-1 
52.55-5 
52.55-15 
51.25-1 
52.70-25 
55.1t}-10 
55.1t}-10(b) 
61.20 
61.05-10 

52.70 
51.04-1 

52.70-10 
55.10-1 
52.70-5 
61.05-15 

52.01-25 
52.01-35 
53.05 

52.01-30 
52.01-5 

52.05-10 
52.05 
52.01-1 
52. 01-5 
52.05-30 
52.01-40 
52.01-50 
58.01-5 
52.10-10 
6l.;W-l 
53.03 
54.0a-27 
52.10-25 
54.03-25 
52.05-10 
55.07-15 
52.22-10 
54.03-25 

51.4\l--1 
,~1.49-1 

54.mI-25(b) 

55.07-20 

51.70-1 
55.07-1 
56.1t}-5 

56.1t}-1 
56.10-15 

56.10-20 
56.10-25 
56.1t}-30 

DIDEX 

Item 
I 

I 

Bronze castings: I 

material specificatiollS _____ -; __ I 

sernce limitations for pIpe-
fit.tings ___________________ _ 

Bronze flanged fit.tings __________ _ 
Bro"\\"U furnace: I definition oL _______________ _ 

. computatiou _______________ _ 
Bulkhead fittings, where required_ 
Butt straps, computations _____ _ 
Butt-strapppd ri\-eted joinL _____ : 

matf'rials aud workmanship ___ _ 
Butt-welded, electric resistance i 

Bl~~~!~~g -ciisk- f~~ ;~ii~i ~-~l~-~; ~ ~ = = I 
Calking: I 

edges of circumferential seams, 
repairs to _________________ _ 

edges of plates for rh-eting _____ " 
f'dgf's of plates for welding re-

pairs ______________________ . 
machining edges of plate for ___ _ 

Carbon-arc wf'lding (see Welding) 
Carbon-molybdenum alloy-steel 

pipe _______________________ _ 
Carbon-molybdenum alloy-steel 

tubes_. _____________________ _ 
Carbon-silicon steel plates_ 
C~lrbon-steel, material specifica-

tions: 
bars and shapes _____________ _ 
bolting materiaL ____________ _ 
castings_. ___________________ _ 
nuts __________________ _ 
plates _______________ _ 
rivets _________________ _ 
stavbolts ___________________ _ 

Cargo oilsyst.ems ______________ _ 
Cargo spaces and coal bunkers, 

protection of pipe in __________ _ 
Castings, material specifications: 

bronze ______________________ _ 
gray-iron _____________________ ; 
mallf'ablf'iron _______________ _ 
nodular iron __________________ ; 
steeL ________________________ I 

Cast iron hcads ________________ _ 
Cast iron heating boilers ________ _ 
Cai'lt iron flanged fittings ________ _ 
Cast iron valves and fittings for 

repairs ______________________ _ 
Cast steel heads for pressure ves- I 

seffi ________________________ _ 

Cast st.eel quality factors. _______ _ 
Certification for duplicate boilers_ 
Certification of manufacturf'r5: 

filing of _____________________ _ 
forms fOf boners ______________ 

1 

forms for pressure vessels- ____ _ 
Check analysis, Class A or B 

materials ____________________ _ 

Check valve in feed water piping __ : 
Chemical analysis _______________ i 
Circular furnaces and fiucs _______ L 

Circularity of welded pressure 

li"l
i 

fU:~~S~~- fl~~;~ ~ = ~ = ==== = == __ Circulating pumps _____________ _ 
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Subpart 01" ~ction 

51.76-1 

55.07-1 (b) 
55.07-15(d) 

52.50-1 
52.So-lO 
55.07-25 
,:)2.10-15 
52.10-1 
52.10-5 

52.05-20 
54.07-20 

58.1t}-10 
52.10-5 

58.1t}-10 
52.10-5 

51.34-1 

51.25-1 
51.04-1 

51.1t}-1 
.51.49-1 
51.5S-1 
,)1.49-1 
51.04.51. 22 
.~1.13-1 
.~1.13-1 
;:)5.10-35 

55.07-25 

51.76-1 
51.61-1 
51.61-1 
51.61-1 
51.58-1 
54.03-12 
53.05 
55.07-15 

58.01-5 

52.2t}-5(d) 
52.0.;-13 
52.01-30 

52.01-25 
61.45-5 
61.45-10 

51.01-20 
55.10-10 
51.01-20 
52 .. 50 

56.01-75 
58.15-1 
55.1t}-20 



'tern 

Circumferential joints (see Joints) 
Circumferential pipe joints, radio-

graphing oL ________________ _ 
Clamps, for safct.y val .. ·C'S _______ _ 

Class A material, inspection and 
testing of ___________________ _ 

Class B material, certification oL_ 
Classification of materials _______ _ 
Classification, piping ___________ _ 

Class 1 _____________________ _ 
Class 11 ____________________ _ 

Classification, welded pressure 
vessels ________ . _____________ _ 

Coast Guard District Commander, 
definition oL. _______________ _ 

Coefficients for flat heads _______ _ 
for fiat stayed surfaces. 

Combustion chamber: 
back sheet, definition of ______ _ 
common, definition of _______ --I 
computations for. ____________ _ 
crown plate, definition of _______ I 
curved bottom plate, definition 

of _________________________ i 
definitionsoL_______ _ ___ I 
materials for _______________ . 
separate, definition of ________ . 
top plate _______________ _ 
tube sheet, definition oL ______ _ 
welded repairs to ___________ _ 
wrapper sheet, df'finition of ____ : 

Commandant, definition of ______ _ 
Compression factor in bolting __ _ 
Computations: 

boiler pressure parts ______ _ 
boiler tubes _____________ _ 
brazed pressure n-'sseis ____ _ 
butt joints __________________ I 
capacity of safety valves ______ _ 
combustion chambeTS _________ _ 
curved tube sheets of water tube 

boilers ____________________ _ 
cylindrical headers __________ _ 
cylindrical shells _____________ _ 
dished heads _____ . _____ _ 
domes and stcam chimneys __ _ 
fiat heads ___________ _ 
fiat stayed surfacf>s _____ _ 
fUrnacf'S and fluf>s ____________ _ 
longitudinal rivf'tf'd joints _____ _ 
openings and reinforcementL __ 
piping ____________________ _ 
stays and staybolts ___________ _ 
tube sheets of fire-tube boilers __ 
·welded prf'S6Ure yessels ___ _ 

Condensate piping _____________ _ 
Condensate pumps _____________ _ 
Conditions for approval of boilers __ ! 
Connections: I 

~~~le~~ ~~~~,:"~l_~e_~ ~~~~~~s_-~ ~ = = ~ 
flanged, pipe ________________ _ 
riveted _____________________ _ 

~:;fd'~~~' _~i~_e_-~ == == = = = = = = = = = = =' 
Containers, pressure (see Pressurl:' I' 

yesscls) 
Copper pipe: ! 

allowable fibre stresses fOL _____ 1 
brazed, use oL. _____________ _ 

-

I='iDEX 

Subpart or section 

56.01-80(10) 
52.65-5(.i) 

51.01-15 
51.01-25 
51.01-10 
55.04 
55.04-5 
55.04-10 

56.01-25 

50.10-5 
52.22-10 
52.30-'0 

.52.45-1 
;')2.45-1 
52.45-10 
52.45-1 

52.45-1 
52.45-1 
52.45-5 
52.45-1 
52.45-1 
52.45-1 
58.15-5 
'::;2.45-1 
50.10-1 
54.03-25 

52.01-10 
52.55-10 
56.10-15 
52.10-15 
52.65-5 
52.45-10 

52.40-5 
52.60-15 
52.05-10 
52.20-10 
52.15-10 
52.22-10 
52.30-10 
52.50-10 
52. LO-lO 
52.25-15 
55.07-5 
52.35-15 
52.45-10 
56.01-45 
55.10-10 
55.10-L3 
52.01-15 

52.25-45 
52.70-10 
55.07-L5 
52.25-50 
55.07-15 
52.25-45 

55.07-5 
55.07-1 

'tern 

Copper pipe-Continued 
sf:-'anuf'Ss, spf:-'cification for ____ _ 
USf' of ______________________ _ 

Copper plate __________________ _ 
Copper-alloy C'astings: 

hydrostatic tests __________ _ 
material specifications_ ~ ____ _ 

Subpart or section 

51.70-1 
55.07-L 
51.67-1 

51.76-5 
51.76-1 

use of ___________________ _ 
Copper-alloy pipe: 

material specifications ____ _ 

_'I 55.07-L(d) 

51.70-L 
55.07-1 
51.67-1 
51.73-1 
51.73-1 

usc of _______________ _ 
Copper-alloy plate material _____ _ 
Copper-alloy tubes _____________ _ 
Copper tubes _______________ ~ __ _ 
COrTII:'r radius of dished head 8anges _____________________ _ 
Corroded surfaces, repairs to _____ _ 
Corrosion resist.ing steel plate, 

sheet and strip for wlfired pres-
sure vessels ________________ _ 

Corrugat.ed furnaces __________ _ 
welding repairs to ___________ _ 

Course, definition oL __________ _ 
Cover plates: 

access opening, material for ____ _ 
iL thickness oL _____ . ___________ _ 
'I.Gracked pla!.es,_repall'S_to---~ __ -_ 
I Cracks on boilers and pressure \'C8S('ls_ 

Crowfoot stay, definition ___ ~ __ _ 
Crowfoot stay, dcsign of ___ _ 
Crown bars: 

and girder stays, computation __ _ 
definition oL ________________ _ 

Crown or top plat.f>, dpfinition oL __ 
Curvpd bottom plat.e combustion 

chamber: 
computation ________________ _ 
definition oL ________________ _ 

Curved stayed surfaces subject to I 
external prf:-'ssure ______________ ' 

Curved tube sheets ____________ _ 
computation for _____________ _ 
dpfinit,ion oL _________________ 1 
reinforcement of ligament _____ .' 

Cylindrical shells ______________ _ 
clectric resistance butt welded 

pipe ____________________ _ 
plate construction ___ _ 
seamless construction _________ _ 
shell joints _________________ _ 
shells pierc.ed for tubes ______ _ 

Cylindrical surfaces not self-sup-
porting ____________________ _ 

Data report: 
for boiler ___________________ _ 
for unfired pressure vcssets __ 

Decisions of inspectors ________ _ 
Deep tanks, installation of pipc ilL 

II,' Defccts: 
in alloy-steel castings, repairing 

52.20-5(b) 
58.10-10 

51.23-1 
52.50 
58.15-1 
52.05-1 

52.24-5 
52.22-10 
58.05-1 
58.10-5 
52.35-1 
52.35-L5 

52.45-1O(f) 
52.35-1, 52.45-1 
52.45-1 

52.45-10 
52.45-1 

52.30-1O(g) 
52.40 
52.40-5 
52.40-1 
52.40-10 
52.05 

52.05-20 
52.05-10 
52.05-15 
52.10-1 
52.40-5 

52.L5-IO(d) 

6L45-5 
61.45-10 
52.01-7.5 
55.07-25 

58.20-5 
1

1

.1 in ~f~b~~~st,~~l~;~ti~g~~ ;~p;ir~-
ingoL ___________________ 158.20-1 

i\ in ' .... elded joints of pressure ,'cs- i 

:1 sets, repairing oL________ 58.10-1 
Definition of terms ______________ 50.10 
Definitions: 

boiler and pressure vessels 
terms_ _ _ _ __ _ ___ _ __ ___ ___ __ 52.01-1 

(169) 



Item 

Definitions-Continued I 
boiler mountings and attach-

ments _____________________ i 
boiler tubes __________________ : 
combustion chambers ________ _ 
piping terms ________________ _ 
safety valves ________________ _ 
stayed surfaces ______________ _ 
stays and reinforcements ______ _ 
tube sheets and ligaments _____ _ 
unfired pressure vcsseL _______ _ 
welding terms _______________ _ 

Deformation test, hydrostatic ___ _ 
standard practice, fOL _______ _ 

Depth of flange, flanged-in man-
hole ________________________ _ 

Design: 
of boilers, conditions for ap-

Of~~~~:~=~=================== of refrigeration piping ________ _ 
of safety valves ______________ _ 
welded pressure vessels _______ _ 

Design pressure, definition oL ___ _ 
of economizers _______________ _ 
of superheater _______________ _ 

Destructive test of structure _____ _ 
Determination of pressure rating, 

pressure parts of boilers _______ _ 
Development of new materials ___ _ 
Diagonal stays: 

computations for _____________ _ 
definition oL ________________ _ 

Diagonal efficiency of ligaments __ _ 
diagonal efficiency ____________ _ 
for unsymmetrical1igaments ___ _ 

Diesel engine installation ________ _ 
Diesel oil tanks, independent ____ _ 

construction _________________ _ 
emergency systems ___________ _ 
installations _________________ _ 
tests _______________________ _ 

Discharge capacity of boiler safety 
valyes ____________________ _ 

of eYaporator saff'ty valves ____ _ 
D!scharge pipe from safety valves_, 
Discharges, overboard ___________ ' 
Dished heads: 

attachment of, by welding _____ _ 
computation _________________ _ 
convex head _________________ _ 
corner radius ________________ _ 
depth of flange ______________ _ 
design requirements __________ _ 
openings in __________________ _ 
staying _____________________ _ 

Disks, rupture _________________ _ 
Distortion of welded drums or 

sbells _____________________ _ 
repair to ____________________ _ 

Domes and steam cbimneys _____ _ 
Donkev boiler: 

defirution oL ________________ _ 
design and construction of ____ _ 
installation of ________ _ 

Dou ble-ended fire-tube boilers, 
fusible plugs _______________ _ 

water indicators _____________ _ 

D~r:~e~~~~~~~ _b_~t_t _ ~~i~:~ _~e_~~~_l 

IKDEX 

Subpart or section 

52.70-1 
52.55-1 
52.45-1 
55.01-5 
52.65-1 
52.30-1 
52.35-1 
52.40-1 
54.01-5 
56.01-5 
52.01-70 
61.3&-1 

52.20-20 

52.01-15 
55.07-5 
55.13-5 
52.6&-5 
56.10-15 
52.01-ICi) 
52.60-20(b) 
52.60-20(a) 
61.3&-5 

52.01-70 
51.01-85 

52.3&-15 
52.3&-1 
52.40-5 
52.40-5(c) 
52.40-15 
57.10--10 
59.10 
59.10-1 
59.01-1 
59.10-5 
59.10-10 

52.65-5 
54.07-10 
52.65-15 
55.10-70 

56.01-55 
52.20-lO(b) 
52.20-15(., 
52.20-5(b) 
52.20--15 
52.20-15 
52.20-20 
52.2D-15 
54.07-20 

56.01-75 
58. 1&-5 
52.15-1 

52.01-1 
52.01-35 
61.0&-1 

52.70-40 
52.70-.')0 

56_01-5 

Item 

Doubling plates for stayed surface_ 
Drain pipes for steam chimneys __ _ 
Drains: . 

piping systems _______________ _ 
safety valves ________________ _ 
superheater _________________ _ 

Dravdngs, boilers, pressure yes-
sels and appliances _________ _ 

piping ______________________ _ 
Drifting of rivet holes __________ _ 
Drilling for stay tubes and stays __ 
Drilling of boilers for inspection __ _ 

gauging steam piping _________ _ 
Drilling of rivet holes: 

for heads ____________________ _ 
for shell joints _______________ _ 
for stavs and reinforcements ___ _ 

Drums: -
arc.- or gas-welded ____________ _ 
boiler, pipe for _______________ _ 
computation of openings in ____ _ 
distortion ___________________ _ 
mud (See headers or shells) 
seamless construction _________ _ 

Dry pipes: 
definition oL _________________ , 
for stop valves and safety I 

valves _____________________ . 
Duplicate boilers, certification oL_ 
Economizer: 

computation ________________ _ 
definition oL ________________ _ 
design presSurc ______________ _ 
materials for ________________ _ 

Edges of flanges for dished heads _ 
Edges of plates: 

beveled for circumferential joinL i 
calking oL __________________ _ 
machined for calking _________ _ 
preparation of, for welding ____ _ 
riveted joints ________________ _ 

Edges of 8tayed surfaces, toler_ 
ances for pitch of stays _______ _ 

Edges of unreinforced openings __ _ 
Effect.ive gasket seating width ___ _ 
Efficiency of circumferential riv- I 

eted joints ___________________ : 
Efficiency of cylindrical shells ___ _ 

electric resistance butt-welded 
sbells _____________________ _ 

longitudinal riveted joints _____ _ 
seamless shells _______________ _ 

Efficiencv of furnaces and flues __ _ 
Efficienc~~ of ligament between 

tube holes ___________________ i 
Efficif'ncy of brazed joints ______ _ 

unsymmetriealligaments ______ , 
welded joints ________________ _ 

Elect.ric arc welding (see 'Velding) 
Electrical equipmen t, installation 

of piping in relation to _______ _ 
Electric-resistance butt-welded 

pipe shells __________________ _ 

Electric-resistance-weldcd boiler 
tubes: 

definition oL ________________ _ 
material speCification for ______ _ 
minimum thickne&. of _________ , 
use of- ___________________ ---I 
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Subpart or section 

52.30-10 
52.15-15 

55.07-25 
52.6.')-15 
52.60-20 

52.0\-5 
55.01-lO 
52.10-5 
52.35-10 
61.20-15(f) 
55.07-5 

52.20--5 
52.10-5 
52.3&-lO 

56.01-1 
52.0&-5 
52.2&-15 
56.01-75 

52.05-15 

52.70-1 

52_70--35 
52.01-30 

52.00-15 
52.60-1 
52.60-20 
52.60-10 
52.20-5 

56.01-55(,) 
52.10-5(j) 
52.10--5 
56.01-50 
52.05-5 

52.35-15 
52.20-15 
54.03-25 

52.10--20 
52.0&-10 

52.0&-20 
52.10-8 
52.05-15 
52.50-15 

52.40-5 
52.05-10 
52.40-15 
56.01-30 

52.05-20 

52.55-1 
51.25-1 
52.55-lO 
52.55-15 



Item 

Electro~es, welding ___________ --I 
groupmg oL ________________ _ 

Ellipsoidal heads _______________ _ 
computations ________________ _ 
flanged-in manholes in ________ _ 

Elliptical openin~; 
definition 01- _________________ . 

~~~~~~c~~_ ~~~~~_-:~==== == = = = 'I 
welded connections __________ --I 

Emergency bilge pump, require-
ment for ____________________ _ 

Emergency bilge SUCtiOll ________ _ 

Emergency circulating pump ____ _ 
Emergency repairs to pressure 

yessels ______________________ _ 
Emergency units (see Independ­

ent Fuel System) 
End, safe, definition oL _________ _ 
Ends of boiler tubes, of fire tube 

and water tube boilers ________ _ 
Engineroom bilge pumps ________ _ 
Escape pipes, safety valve, area of __________________________ _ 

EYaporation rates to determine 
safety valve capacity _________ _ 

EYaporators: 
approvalof _________________ _ 
safety vah-es for ______________ ' 
water level indicator, pressure , 

gauge, and blowdown valve : 
for ______________________ --I 

Examination by radiography of ' 
welded joints ______________ _ 

spot examination ____________ _ 
Examination of (see Inspection of) 
Exemption of shop inspection for I 

unfired pressure vessels ________ : 
Existing boilers, inspection of ___ _ 
Existing vessels, when reboilered_ 
Expanding of tubes, definition oL_ 
Expansion and flexibility of piping_ 
Expansion of piping, pro\oision for_ 
Experimental determination of 

pressure rating ____________ _ 
standard practice for _________ _ 

Exposure of X-ray film _________ _ 
Ext-erna] pressure on curved sheets_ 
Externally fired firetube boilers 

(flue) : 
circumferential joints, strength of ________________________ _ 
definition oL ________________ _ 
flues, spacing oL ____________ _ 
longitudinal jOints, location of-_ 
manhole openings, location and 

size of ____________________ _ 
maximum thickness of shell 

plates ____________________ _ 
Eyes for connection of sling stays_ 
Factor of safety: 

definition oL ________________ _ 
dom€'s and steam chimneys ____ : 

Feed lines. connection to boilers __ I 
Feed stop'valves. installation oL __ 
Feed system, group ____________ _ 
Feed systems, unit ______________ i 
Feed water piping, design ________ 1 

Feed water heatcrs, installation oL _________________________ _ 

-

IN"DEX 

Subpart or section 

56.()1-20 
56.01-1O(p) 
52.20-1O(a)(3) 
52.20-10 
52.20-15(e) 

52.25-1 
52.25-20 
52.24-5 
52.25-20 

55.10-30 
55.10-25(f) 
55.10-20 

58.01-5 

52.55-1 

52.55--5 
55.10-30 

55.10-5 

52.66--5(f) (I) 

54.01-10 
54.07-10 

54.03-30 

56.05-5 
56.05-6 

54.01-1 
61.20-15 
50.01-15(d) 
.52.55-1 
55.07-6 
55.07-25 

52.01-70 
61.35-1 
56.06--5(,) 
52.3O-I0(g) 

52.10-20 
52.01-1 
52 .• 5O-15(f) 
52.1(}-S 

52.24-10 

52.05-30 
52.35-150) 

52.01-1 
52.15-10 
52.70-25 
53.lo-I0(b) 
55.10-IO(d) 
5.'.10-10(e) 
55.10-1O(a)(3) 

55.10-1O(e) 

Item Subpart or section 

Feed water nozzles, slceves for ___ J 52.70-25 

Fe~1 ~~~e~_r_e~~!~~~~~ ~~~~~~t!~~ -I 55.10-10(c) 
Ferrous mat.erial (see Steel, Iron, 

etc.) 
Fibre stresses for piping, allowable_ 55.07-5 
Figures: 

(l7l) 

Acceptable types of boiler st.ays_ 52.35-1 
Acceptable t.ypes of pipe flanges: 

flanged and brazed (non-
ferrous)~~~ ____ ~ ~ _ ~ _ ~ __ ~ ~ ~ 55.07-15(f14) 

flanged and rolled (non-
ferrous) ____________ ~ _ _ _ _ _ 55.07-15(f15) 

flared and rolled with fillet i 
weld~ ___ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 55.07-15(flO) 

without fillet weld ________ 55.07-15(f11) 
plate, fillet welded __________ 55.07-15(f5) 

groove wcldcd ____________ 55.07-15(f6) 
screwed___ _ ___ _ _ __ _ __ __ _ _ _ _ 55.07-15(fl) 
screwed and welded, Jaw hub_ 55.07 -15(f2) 
silver brazed, with inserting 

(nonferrous) ___ __ __ _ _ ___ 55.07-15(fl2) 
without insert ring (non- ! 

ferrous) ________________ ( 55.07-15«(13) 
sliJH1L_ ~ ~ ~ ~ ~ --- ~ _ ~ ~ ~ ~ ~ ~ ~ ~ I 5~.0~-I~(f3) 
socket weldcd ______________ 5<J.O/-l<J(f4) 
van stone __________________ 55.07-15(f7) 
welding neck, with single-

butt ioinL~~~~~_~~~~~~ 55.07-15(f8) 
double-butt joinL ________ 55.07-15(f9) 

Acceptable types of ftatheads 
and covers _________________ 52.22-10 

Accept.able types of tube sheet 
attachments___ _ _ _ _ _ _ _ _ _ _ _ _ _ 54.03-15(g) 

Acceptable types of welded 
nozzles ____________________ 52.25-45 (d) 

Acceptable types of welded 
pipe connections ____________ 56.01-80(d) 

Adamson ring furnace _________ 52.5D-1(d) 
Bending test for rivets _________ 51.10-25 
Brown furnacc ________________ ' 52.5D-1 (b5) 
Circular ri\'et-ed flue ___________ ~ 52.50-1(e) 
Circumferential welded joints 

of dished heads _____________ : 56.01-55(e) 
Computation of reinforced noz-

zle fittings _________________ 52.25-30(e) 
Deighton furnace _____________ 52.50-1 (b3) 
Diagrammatic computation of 

diagonal efficiency _ _ _ __ _ _ _ 52.40-5(c5) 
of unsymmetrical ligaments_ _ 52.40-15(d) 

Fox fumace __________________ 52.50-1 (b4) 
Leeds suspension bulb furnace __ 52.5D-I(b1) 
Limit.s of reinforcement. ______ ~ _ 52.25-30(e) 
:Manufacturcr's record of weld-

proccss ___________________ _ 

:Maximum diameter of unrein-
forced openings in shells _____ , 

l\[orison fmnace ______________ I 

Official stamp of Coast Guard __ i 

~ft~~tr~r:tt:~~~lt,~ -~dJ-;c-e~t- t~-I 
upper corners of fireboxes ___ _ 

Pun'es ribbed furnace _ _ _ _ _ _ _ . 
Qualification tests of welding 

operators: 
Bending jig ________________ . 
Test ~o. L _______________ -' 
Test ~o. 2 _________________ 1 

Test ~o. 3 and 4 ___________ 1 

56.01-80(m) 

52.26--15(bl) 
52.26--15(b2) 
52.50-1 (b2) 
51.01-60(b) 
56.06--5(d) 

52.30-1O(f) 
52.50-1 (c) 

56.01-IO(j6) 
56.01-10(j3) 
56.01-1O(j4) 
56.01-1O(j5) 
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Item 

Figures-Continued 
QUalification tests of welding 

operators---Continu('d , 

~~~ ~~: ~=~===~===========I 
Re~~~ ~~;I -~( ~:eld~;;'- q~~ii~-I 

fication tests _______________ j 
Reinforcing furnace crowns by 

means of welding __________ _ 
Reinforcement limfts _________ _ 
Reinforcement of multiple open-

ings ______________________ _ 
Stress-relief diagram for class II 

pressure vessels ____________ _ 
Tapered flange of welded head 

attachmenL ______________ _ 
Tension test specimens: 

Steel plate rectangular, 8-
inch gage length_ _ _ _ _ _ _ 

round, 2-inch gage length __ 
Test plates for welding: 

all-welded metal specimen __ 
bend-tpst specimens from 

thick plate ______________ _ 
free-bend test specimen _____ _ 
material % inch or less in 

thickness _____________ _ 
over % inch in thickness __ _ 

method of forming longitu-
dinal plates _____________ _ 

Reduced-sect.ion specimen ___ _ 
Tube spacing _____________ _ 
Welded joint.s of unequal thick-

ness ______________________ _ 
Filling and sounding connections, 

independent fuel piping: 
Diesel system _______________ _ 
gasoline system ______________ _ 

Filling pipes, shutoff valves _____ _ 
intake ends __________________ ' 

Filling s~'stems, fuel-oil piping ____ i 

Finish of materiaL _____________ _ 
Fire tube boiler, definition oL_ 
Fittings and appliances: 

for connecting superheaters ___ _ 
heating boilers _______________ _ 
pipe ________________________ _ 

piping for cooking and heating __ 
screwed _____________________ _ 
welded pipe __________________ _ 

Fit,-up of work for arc welding ___ _ 
Fixed tube sheets ______________ _ 
Flange: 

connections, piping ___________ _ 
length of, for dished head, 

welded shells ______________ _ 
of manhole openings __________ _ 
standards ___________________ _ 

flange and firebox steel plate: 
material specifications ________ _ 
use in boiler construction _____ _ 

Flanged: 
boiler mountings _____________ _ 
connections, heating boilers ____ _ 
edges. allowable distance for 

staying ___________________ _ 
fittings for bulkheads _________ _ 
fittings, steeL _______________ _ 
manholes ___________________ _ 

IXDEX 

Subpart or seCTion 

56.0I-IO(F) 
56.0I-IO(j8) 
56.0I-1O(j9) 

56.0I-IO(h) 

58.1;;-1 
52.2;;-20(c) 

52.25--40 (c) 

56.0I-70(h) 

56.0I-50(d) 

51.04--10(0) 
51.04--IO(c) 

56.05--1(na) 

56.0;;-1 (n2) 
56.0;;-1(0) 

56.0.'>-I(kI) 
56.0;;-1 (k2) 

56.05-1(b) 
56.05--1(01) 
52.40--5(e) 

56.0I-50(d) 

55. 1 0--50(f) 
55.10--45(i) 
55.10--35 
55.10-35 
,55.10--35 
51.01-70 
52.01-1 

52.60--10 
53.03-70 
55.07-10 
55.16-17 
55.07-15 
56.01-85 
56.01-50 
54.03-15 

56.01-55 
52.2;;-5 
55.07-15(e) 

51.22-1 
52.0;;-5 

52.70-10 
53.03-5~ 

52.30--10 
55.07-25 
55.07-15 
52.20--20 

, 

" , Item 

Flanged~Continued 

Subpart or S('clion 

openings in heads ___________ -i 52.20-20 
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Flanges: 
cast integral with shells or 1 

heads ______________________ i 
furnace ______________________ ! 
of hf"ads for pressure vessels ___ ' 
pipe, service pressure rating for_ 
reinforcing, for manholes ______ _ 

Flat head..;;: 
definition oL ________________ _ 
materials and workmanship ___ _ 
openings in __________________ _ 
stayed _______________________ i 
unst,ayed, computation for _____ i 

definition oL _______________ I' 

Flat spot. on dished heads ______ _ 

[

'I FIat. surfaces t.o be stayed: 
computation oL ______________ i 
definition oL _________________ ' 

I 
Flat tube sheets: 

I, fire tube boi.lers _______________ 1 

computatIon oL ___________ _ 

j

'[ definition oL _____________ _ 
water tube boilers _____________ I 

definition oL ______________ _ 
flexible staybolts: 

definition oL ________________ _ 
telltale holes ________________ _ 

Flue boiler, definition oL ________ -_ 
Flues and furnaces, inspection oL_ i 
Flues: ! 

definition oL _________________ ' 
externally fired boiler _________ _ 
ri\Teted ____ -- _ -- ----- -- ------
seamless or welded ____________ 1 

;,',; FFloa~illgbtll:.ble sheets-------
ls
------

'I orelgn- Ul t pressure vesse ~ ___ _ 

I 

Foreign-built \'essels: 
boilers and pressure vessels of __ 

'

inspection of boilers ___________ , 
Forged fittings for st.ays _________ ' 

I, Forged nozzles for' reinforced 
openings ____________________ _ 

Forged steel fittings, ff'quiITmenis for_ 
mat.erial specifications for _____ _ 

Forged steel flanges, material spec-
ification for _________________ _ 

Forgings, steel, material specifica-
tion for _____________________ _ 

Forms, official: 
affida vi!. of manufacturer of 

class B material or appliances_ 

[

i boiler data rcport ____________ _ 

I un:~~~~r_e~~~~ :~e~~~l_ ~~~~ _r_e~_ 
'i\ Fo~~~~h~O~~~ig-n-: - ~ - -- - - - - - - - - --

11,'1 for boiler tubf's ______________ _ 
for cast. iron dished heads ______ < 

I
', for class I piping _____________ J 

for dished heads of boiler shells i! d an pressure vf'ssels _________ ' 
for efficiency of rh-f'ted joints __ _ 
for Bat heads _________________ i 
for shells of boilers and pressure I 

vessels _____________________ ' 
for tube sheets ________________ 1 
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Foundations for boilers, inspec-
t.ion oL_____________________ 61.20-15 

Fref'-bend test specimen for 
welded jomts________________ 56.05-1 

Fuel for internal combustion en-
gines _________________ _ 

Fuel oil equalizing lines ______ _ 
Fuel-oil heaters, definition of_ 
Fuel-oil heating coils __________ _ 
Fuel-oi Jpiping: 

diesel systems ______________ _ 
discharge (sen-ice) ____ _ 
filling ___________ _ 
gasoline systems ___________ _ 
overflow ___________________ _ 
sounding___ _ ____________ _ 
transfer____ _ ___________ _ 
yents ______ _ 

F ucl-oil req uiremen t8 __ _ 
Fuel-oil service system __ _ 
Fuel-oil system_ ~ ______________ _ 
Fuel-oil tank pipe tunneL ______ _ 
FUf'l tanks, independent: 

gasoline_ _ _________ _ 
heayy oiL_ 

Furnace: 
----------, 

definition oL ________________ _ 
tianges_____ _ ________ _ 
joint::; ___________________ _ 
repairs ____________________ _ 

Furnaces: 
Adamson, ring type, design of __ 

requirements for ___ _ 
Bro~JO _____________ _ 
circular riyeted tiues_ 
construction of _______________ , 
corrug~led or r~bbe(L ____ -:- ___ I' 

weldmg repaIrs to cracks m __ 
Deighton __________________ --I 
drilli?g for t,hickness _________ _ 

~~~~_n_~ ~~ ~ = = = = = = = = = = = = = = = = = = 
Leed'~ sU5pell"ioll bulb - - - - - - - - i 

matertalfor -----------------i 
plain type _ _ _ ' 

Purvesribbefl ___ ~===========I test plug _____________________ 1 

~~~f:~~S~tf-- -==============1 
Fusible plugs: i 

approyal of _________________ _ 
casingsfor____ _ _____ 1 
definition oL __________ _ 
installation requiremenb 
renewaloL___ _ ___ I 
specifications fOL --- - - - - - - - - - - i 

tests __ - - - - - - - - ------ -- - - - - --I 
Fusion welding (see '\\elding). ' 
"G" bronze, Grades CIA and CIB_ 
Gage cocks: : 

for power boilers ______________ ! 
Gages, pressure: ~ 

definition oL --- ____ -_ -_ -_ -_ -__ - -_ -_ ---I 
for pOWN boiler:s_ 
inspection oL_ _ _________ 1 

Gagcs, glass, water: 
for heating boilerR __ _ 
for power boilers _____ _ 
in~pet'1ion of ________ _ 
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61.2{}--20 Gages,. steam, in~pection of_ 

Gags, safety yalyc __ _ _I 52.65-5(;) 

-

Galyunizing independent gasoline 
tanks ______________________ _ 

Gah~aIlizing piping against co}'-
rOSlOIl ______________________ _ 

Gas, liquefied petroleum cylinders, 
installation oL _____________ _ 

Gas turbine installations _______ _ 
Gasket bearing surface for man-

holes ______________________ _ 
Gasket data for bolting ________ _ 
Gasket seating width _________ _ 
Gasoline engine installatioiL 
Gasoline tanks, independenL __ _ 

installatioll _________________ _ 
tests __________________ _ 

Girder stays: 
definition oL ___________ _ 
design oL_______ _ ____ _ 

Girth joints (see .Joint;,-, cireulU­
f erential). 

Gray iron castings, muterial speci-
fication for __________________ _ 

Great Lakes yessels, bilge pumps 
for ________________________ _ 

Group feed systern ______ _ 
Gusset stays: 

definition oL ____ _ 
design oL _______ _ 
material for _____ _ 

Hammer test of boiler pressure 
parts ________________ _ 

Hammer tests of welded pres:mre 
yessels _______________ _ 

Handholcs and manholes: 
COYer plates for _______ _ 
definition of _____ _ 
in boilers __________ _ 
in fiat stay surfaccs __ 
in un:;tayed heads ____ _ 
material for _________ _ 
repairs to, for exteTlULI corrosioll_ 

Head joints: 
brazed _____________________ _ 
rivcted ___________________ _ 
welded ____________________ _ 

Headers: 
cylindrical COmpUkl.tion for_ 
definition of ________________ _ 
material for _________________ _ 
superhen,ter, dmining of __ _ 
welded cOllstructiolL _________ _ 

Headquarters, definition of ______ _ 
Hearis ________________________ _ 

area of heads to be stayed ____ _ 
cast iron _________ ~ ________ ~_ 

d?~~:d'~_~~l~_ ~~~ ~-~~~ ~ = ~ = = = = = = =i 
tiaL____ -------------i 
stayed, definition oL __ ~ _____ _ 
openings in__ _ _ _ _ _________ ~I 

Heat exchanger relief yalyes__ -i 
Heat exchanger tubes - - - - - - - - - - - i 
Hea.t treatment: ' 

. _,I hent Plpe _____________ ~ ____ _ 

marine hoiler stepl plate_ - - - - - - i 
of material (general) _________ _ 
test plates for welded pressure 

YC5se!s ___________________ _ 
welded ("onnections~ __________ _ 

L welded furnaces _____________ _ 
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Heat treatment-Continued 
welded pressure yessels __ ~ _ ~ __ _ 

repflirs to _________________ _ 
welded piping ____________ _ 
welded repairs to stcel cast-

ings ___________________ _ 
Heating boilers, low-pressure: 

cast iroD ___________________ _ 
steel platc ___________________ _ 

Heating coils, fuel-oil tanks ______ ! 

56.01-70 
5R.05-1 
56.01-S0 

58.20-1 

53.05 
53.03 
55.10-35 

Heating surfaces, for determining: I 
safety valve relieving capacity __ , 52.65-5(f) 

Heavy oil tan~, independent I 
(emergency umts) _____________ 1 59.10-1 

Hemispherical heads: 
computahoIls _________________ ' 52.20-10 
flanged-in manholes or _________ 52.2o-15(e) 

Holes: i 
for rivets (see Rivet holes) I 
for screw stays _______________ ' 
for tubes _____________________ , 
in welded jOints _______________ j 

pun~hing, reaming, or drilling_ - i 
spacmg ______________________ , 
telltale ______________________ i 
tube (8ee Tube holes) 

Hollow staybolt.s, definition oL ___ ' 
Hot-water boilers, cast iron ______ ' 

general requirements __________ ' 
Hydraulic systems: 

-accumulator8 ________________ _ 
cylinders ____________________ _ 
design requirements __________ _ 
fluid ________________________ : 
hosc and fittings ______________ ' 
scopc _______________________ _ 
tests _______________________ _ 
tubing and pipes _____________ _ 

Hydrostatic end force __________ _ 
Hydrostatic pressure tests: 

boilers. new _________________ _ 
existing installations _______ _ 

brazed pressure vessels _______ _ 
main steam piping, new ______ _ 

existing installations _______ _ 
piping ______________________ _ 
to determine pressure rating ___ _ 
unfired pressure vessels ________ : 
valves and fittings ____________ j 
welded pressure vessels _______ _ 

Identification markers for X-ray 
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53.05 
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films ________________________ ' 56.05-5 
Identification of boiler plates: i 

stamping, plates and specimens_i 51.01-60 

Id:~~~~c;~r~~of -;~ide~;-s- ;y~~l-: _1
5

1.01-65 
prpssure vessel5 _______________ 56.01-55 
welded pipe joints ____________ 56.01-80 

Increase of boiler pressure, re- i 
quest for ___ -: _________________ 

I Independent bilge pumps _______ _ 
Independent bilge suctions _______ I 
Independent fuel systems (emer-

gency units): I 

52.01-55 
55.10-30(f) 
55. 1 0-30(c) 

fuel piping: I 

~~:So~~no~~-__ ~ ~= ~= == = = = = = = = = = = I ~~: Ut=~g 
Independent fuel tanks: ' 

e~~;ts~~:?~_~~~t_s_ =~~_~~s~~~~~J 59.01-1 

Independent fuel tanks-Con. 
gasoline t.anks _______________ _ 
heavy oil tanks ______________ _ 

Independent internal combustion 
engine fuel tanks __________ _ 

diesel fuel tanks _____________ _ 
gasoline fuel tanks ___________ _ 
general requircments ________ _ 

Information furnished by boiler 
manufacturers _______________ _ 

Inland vessels, bilge pumps _____ _ 
Inspections and tests: 

boilers: 
in service _________________ _ 
mountings and attachments __ 
new boilers ________________ _ 
of foreign-built vessels ad-

mitted to American regis-try _____________________ _ 

preparation for inspection ___ _ 
under construction _________ _ 

drydock examinations ________ _ 
initial and periodic. vessel in-

spection __________________ _ 
machinery and equipmenL ___ _ 

refrigeration equipment _____ _ 
steering gear ______________ _ 
tail shaft survey ___________ _ 
trial-trip observancp _________ : 

piping, valves, and fittings ___ --I 
in service ________________ --I 
installation test _____________ , 

'I 
Ii 

I 
shop tesL ________________ _ 

pressure yessels ______________ _ 
exemption from shop inspec-

tion ____________________ _ 
hydrostatic test of riveted 

pressure vessels __________ _ 
hydrostatic tcst of welded 

pressure vessels __________ _ 
in sen+ice _________________ _ 
ne~T presfmre vessels (shop 

lllspectlon) ______________ _ 
pneumatic testing of _________ _ 

welded pressure vessels under 
construction _____________ _ 

proof hydrostatic tests ________ _ 
proportional limit method ___ _ 

sea cbests, sea valves and 

II 
" 

II 
:1 

straincrs __________________ _ 
steam propelled motorboats ___ _ 
tail shaft survey ______________ I' 

welded joints, nondestructive 
tests ___________________ _ 

spot radiogmphy _________ --I 
Inspection openings in boilers. __ _ 

in unfired pressure vessels _____ _ 

Ii 

Inspection reports _____________ _ 
Inspector, definition of- ________ _ 
Inspectors' decisions ___________ _ 

Inb~~l~~~~o_~~ _________________ --I 
dist::mce. from fuel-oil tanks __ ! 
foundahons _______________ _ 
protection of adjacent structure_ 
tubes _____________________ _ 

damperL ___________________ _ 
dOllkf'Y boilers _______________ . 
fusible plug5 ________________ _ 
machinery guards ___________ _ 
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plpmg_ -- __ -- ______________ --I 
refrigeration machinery ________ I 
safety valves ________________ _ 
scope _______________________ ! 
superheaters _________________ ' 

Insulation of wood struc-ture ad- : 
jacent to boilers ___________ _ 

of piping _____________________ ! 
Intakes of fuel-<lil filling pipes ___ _ 
Internal combustion engine, bilge 

pump SUCtiOll _______________ _ 

Internally fired fire tube boilers, 
definition oL ________________ _ 

Iron, material specifications: bars ________________________ _ 
boiler tubes _________________ _ 
castings, gray _______________ _ 

malleable _________________ _ 
nodular ___________________ _ 

rivet _______________________ _ 
staybolts ___________________ _ 
wrought pipe, welded _________ _ 

Iron rivets, shearing strength ____ _ 
Joining of steel 8tays ___________ _ 
Jointed stays __________________ _ 
Joint-contact surface compression 
~ad ________________________ _ 

Joint efficiency: 
electric resistance butt-welded 

shel~ _____________________ _ 
riveted longitudinal seams ____ _ 
seamless shells _______________ _ 
welded shells ________________ _ 

Joints: 
apprmred types oL ___________ _ 
back pitch of rivets __________ _ 
brazed: pipe ______________________ _ 

pressure vessels ____________ _ 
shearing strength of- _______ _ 

butt- and double-strap riveted __ 
ealking of- __________________ _ 
circumferential: 

edges of plates tapered down __ 
riveted: 

strength oL _____________ _ 
distance from rivet hole to 

cdge _________________ _ 
welded ___________________ _ 

crushing strength oL _________ _ 
drilling of dYe,t holes for ______ _ 
fitting of pbtes and butt stI".tp __ 
longitudinal: 

externally fired boilers ______ _ 
fiHing up _________________ _ 
location of rivet holes ______ _ 

of furnaces __________________ _ 

riveted: 'I 
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t~bes------------------1 efficlellcy of _____________ _ 
for domes and chimneys __ _ 
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pierced for tuhes __________ , 
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welded, use OL ___________ I 
det:1ils oL ______________ _ 
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pipe: 
brazed ____________________ _ 
screwed and flanged ________ _ 
welded ___________________ _ 

rivet.ed, approved types _______ _ 
welded: 

circumferentiaL ___________ _ 
10ngitudinaL ______________ _ 
edges of plates _____________ _ 
plates of unequal thickness __ _ 
preparation _______________ _ 
stress-relieving of __________ _ 
subject to bending stress _____ 1 
X-raying oL _______________ ' 

Knuckle radius: 
combustion chamber flanged 

opcnings __________________ _ 
dished heads ________________ _ 
flanged-in manholes __________ _ 
flanged furnaccs _____________ _ 
flanged openings _____________ _ 

Ladle analysis of class A materiaL 
Laminated plate, repairs to _____ _ 
Lap joints, welded _____________ _ 
Lap-welded pipe: 

material specifications for _____ _ 
temperature limitations _______ _ 

Lead pipe, where permitted _____ _ 
Leeds suspension bulb furnace ___ _ 
Lever safety valve: 

definition oL ________________ _ 
use of ______________________ _ 

Ligaments: 
circumferential, definition oL __ _ 
diagonal, definition oL _______ _ 
efficiency oL ________________ _ 

diagram __________________ _ 
in shell or drum __________ _ 
reinforcement oL ____________ _ 
reinforCing plates for _________ _ 
relative strength oL __________ _ 
tube holes not normal to plate __ 
unsymmetricaL _____________ _ 

Liquefied petroleum gases: 
approvals, gas applianccs _____ _ 
cooking and heating __________ _ 
definition ___________________ _ 
markings ____________________ ~ 
odorization __________________ _ 
operating instructions ________ _ 
operating instructions; posting of ________________________ _ 

safety relief devices __________ _ 
safety relief valves for _________ , scopc ______________________ --I 
tests, installation ____________ _ 

Load bolL _________________ _ 
Longitudinal joints (see Joints) 
Low-prf'ssure heating boilers: 

cast iron _____________________ , 
I general requirements __________ 1 

I 

steel platc_ -- ----------------

I 

Lubricating oil system ___ - - - - - - - - I 

~Iachining edges of plah·g for 

I

· f calklidiD.g--------------------
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or we ng __________________ _ 
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gasoline engine installation__ _ _ _ 57.10-10 : ...• 11 unfired pressure vC5sels _________ , 54.03-1 
main propulsion machinery _ 57.05-1 statutory requirements_ 51.01-1 
material, design and construc- L vinyl chloridc ________________ 1 51.90-1 

tion _______________________ 57.05-1 ,I: workmanship and finish ________ 1 51.01-;0 

~~~~~~~a~Z~r---~=============== ~~:~~1 I ~I~~~~~ __ ~I~~~~~~~ __ ~~t~~ __ ~~_1 
~Iain boiler, definition of _ _ _ _ _ _ _ 52.01-1 II M3boxi,.ffilerUffitubaleslo_,,_·a_b.l_e_ p __ r",,_,_s_u_r_e_: ____ , 
~I~i? c}rculating pumps, bilge 

IllJechon _____________________ 55.10-25 I brazed pressure vessels_ 
~Iain steam piping (see Steam ,I cast iron heads - - - - - - - - - - - - - --

piping). curved tube sheets ___________ _ 
:\Iain stop valve, definition of _ _ _ 52.70-1 cylindrical shells _____________ _ 

contruction to boiler __________ 52.70-10 definition oL ________________ _ 
~Ialleable-iron casting material: dished heads ________________ _ 

hydrostatic tests___ __ __ __ _ _ _ _ _ 51.61-5, 61.30-5 flat heads ___________________ _ 
material specification for _______ 51.61-1 headers ______________________ 1 

tempf'Tature limitatioDS___ _ _ _ _ _ .5":i.07-1 heat exchanger tubes __________ ' 
USf'S oL _____________________ , .55.07-1 piping _______________________ : 

Manholes ______________________ I 52.24 stayed curved surfaceB ________ _ 
cover platcs __________________ ! 52.24-5 stays and reinforeements ______ . 
definition oL _________________ · 52.24-1 tube sheets __________________ _ 
elliptical, size of _ _ _ _ _ _ _ _ _ _ _ _ _ _ 52.24-1 unfired pressure yessels _______ _ 
externally fired boileL _________ 52.24-10 welded pressure vessels 
gaskets, bearing surfacc ________ , 52.24-5 :Maximum allowable stress _______ , 
girders, material for ___________ : 52.24-.5 :Maximum allowable stress tablE': 
in a shell or unstayed head _____ i 52.20-20 II ferrous materials __________ ~ ___ ' 
in dished heads _______________ 52.20-20 nonferrous materials _____ ~ ____ _ 
in domes and steam chimneys~_ 52.15-15 piping __________________ ~ ___ _ 
in flat heads _________________ ~1 52.22-15 1 ~Iaximumdia.meterofopenings---
location _____________________ I 52.24-10 I ~Ieans of stopping machinery ____ _ 

M~~ll~~~~ment of - - - - - - - - - - ~ - - -I 52.25-20 II M~f!~~~~_e_~~~~ _~~t~~~-~~~~_d_I~e~s~_ 
do,elfitn.riat!~nleOrla-n-d--fi-l-li-n-g- -s,-'s-t-e-ms--. __ -I 52.70-1 Medium-carbon steel boiler tubes __ 

I.L"O ,55.10-35 Ii ~Ietal-arc welding (see Welding). ' 
Manufacture, stepl process oL ____ 1 SLOt-55 )'Ietal temperatures, allowable for 
Manufacturer's affida\it _________ I 52.01-25 piping- _____________________ ~ 

class B materiaL _____________ i 61.45-15 ~\lethods of Bange attachment,s to 
pipe, valves andfittings _______ : 55.01-15 piping ______________________ _ 

Manufacturer's certification ______ : 52.01-25 :\Iinimum area of brace pius ____ _ 
boiler data report _____________ , 61.45-5 ::\1inimum distance between open-

~~~r~3~~~~I~;: -\~~~;'f ~~port~= = i g~:~tfo ::\I~~Fm-~~-~;;.~~; ~f pip~ -t~~~dS-1 
Manufacturer'~ ~ecord of welding I for connections to boilers_ - - - --

procf'8SfOrplpmg------------- 56.01-S0(m) ~hnimum required bolt load _____ 1 

Manufacturer's stamping of boileL 61.40-1 ~Iinimum relieving capacity of 
of unfired pressure vesseL _ _ _ _ _ _ 61.40-5 safety valves _________________ I 

Marine boiler steel plate, material ::\Iinimllm size of safety and relief ' 
specifieationsfoL _____________ 51.04-1 valves: - : 

Marine inspector, definition oL ___ 50.10-15 evaporators __________________ 1 

Marking: heating b.oilers _______________ _ 
boilel'S ______________ ~ _ __ _ _ _ _ 61.40-1 power bollers _________________ ' 
heating boilers ________________ 53.03-75 unfired pressure vessels _______ _ 
tron castmgs ________________ -: 51.61-10 :Minimum thickness: , 
marine boiler steel plate ___ ~ ~ _ -' 51.04-15 1',.1 of cylindrical shells _____ - - - - - - -' 
plates and specimcns __________ 1 51.01-60 of nuts for screwed stays ______ _ 
stock plates_________ _ _____ __ _ 51. 01-65 01 piping ____________________ _ 
unfired pressure vessels ________ 61.40-5 I' of ri\'et.ed reinforcing rings or 
valves and fittings ____________ 55.07-10 I!I: flanges, table ______________ _ 

Mat.erials: ~[olybdenum-steel plates, mate- ' 
acceptable for welding___ __ _ _ _ _ 56.01-40 rial specifications for _________ _ 
alternative_ __ _____ _ _ ______ __ _ 51.01-85, 52.01-60 ~Iorison furuace _______________ _ 

(I76) 

52.l()--8(d) 

52.55-10 
56.10-15 
54.03-12 
52.40-5 
52.05-10 
52.01-1 
52.20-10 
52.22-10 
52.60-15 
54.03-20 
55.07-5 
52.30-10 
52.35-15 
54.03-15 
54.03-10 
56.01-45 
52.05-12 

52.05-10 
54.07-10 
55.07-5 
52.25-15 
61.05-25 

56.01-75 
51.25-1 

55.07-l(b) 

55.07-15 
52.31>-15 

52.20-20 

52.70-10 
54.03-25 

52.65-5 

54.07-tO 
53.03-60, 53.03-62 
52.65-5 
54.07-5 

52.01>-10 
52.31>-20 
55.07-5 

52.21>-20 

51.04-1 
52.50-1 



IKDEX 

'wm Subpart- or S('ction 'tom 

Mountings and attachments, 
boiler ____________________ _ 

definitions oL _______________ _ 
detail requirements for _______ _ 
inspection of ________________ _ 
materials and workmanship ___ _ 

).fud drums (see Shells or Headers) 
l\Iultiple safety valves __________ _ 
Name plates: I 

boilers _______ - ________ - _ - - - __ i 
low-pressure heating boilers ___ _ 
unfired pressure vessels _______ _ 
valves and fittings ___________ _ 

K ew boilers: 
tests and inspection oL _______ _ 

N e,,, designs or methods of COll-
structiOll ____________________ _ 

Kew materials, approval of ____ _ 
development oL _____________ _ 

Kickel-alloy pipe and tubes _____ _ 
Nickel-alloy plates and sheet.:'l ___ _ 
Kickel-alloy steel (see Alloy steel) 
Kaminal diameter of pipe, defini-

t.ion of ______________________ _ 

Xonde:::tructive tests of welded 
joints ____________________ _ 

spot examination ____________ _ 
Nonpressure parts, materials fOL_ 
Normaliziug ____________________ . 
X ozzle connections, welded, types 

52.70 
52.70--1 
52.70--10 
61.21l-20 
52.70--5 

52.65-15 

61.41l-1 
53.03-75 
61.40--5 
55.07-10 

61.21l-10 

52.01-85 
51.01-85 
52.01-60 
51.86-1 
51.85-1 

55.01-5 

56.05-5 
56.05-6 
51.01-10 
51.01-75 

oL_ _ _ _ _ _ _ _ __ __ __ _ ____ __ _ _ _ _ 52.25-45 
Nozzle openings: 

acceptable types oL __________ _ 
definitiolls ___________________ ~ 

mat.erials for _________________ ; 
maximum diameter of ________ _ 
reinforcement of _______ • _____ _ 
unfired pressure vessels ______ _ 
unreinforced _________________ _ 

~ozzles: 

52.25-45(d) 
52.24-1 
52.25-5 
52.25-15 
52.25-20 
54.03-40 
52.25--10 

attachment of to shells_______ 52.25-10 
connections to unfired pressure 

vessels __________________ _ 
feed water _________________ _ 
materials and workmanship __ _ 
of reinforced type _______ _ 
thickness oL _______________ _ 
welded _______________ - - ____ _ 

Kuclear energy: 
definitions __________________ _ 
general safety requirements ____ . 
inspection, overhaul, and repair_i 
operating manuaL ______ -- _ ---I 
radiation protection __________ _ 
safety assessmenL _ ---- - ____ --I 
scope _____________________ --I 

special operating procedures_ : 

54.03-40 
52.70--25 
52.25-5 
52.25-20 
52.25-55 
52.25-45(d) 

57.31l-5 
57.30--10 
57.31l-20 
;)7.:~O-;{5 

i"i7.:10-25 
;')7.30-:10 
57.30-1 
57.31l-15 

X~:r~r:~_~~~i~,_~~~~ _ ~_~~~f_a_c~ -I 61AG-l 
Kuts, carbon and alloY-l'teel, ma- I 
_ terial specification for ________ _ 

)iiuts, heavy, table oL ___________ 1 
Nuts for screwed stays __________ i 

minimum thickness oL __ _ 

51.49-1 
54.03-25 
52.35-5 
52.35-20 

Oil, fuel (see Fuel oil) 
Officialstamp __________________ 51.01-60 
Officer in Charge, Marine Inspec-

tion__ _ __ _ __ ________ _____ __ _ _ 50.10-tO 
Offset of edges of plates at, for I 

joints welding ________________ 56.01-50(e) 

-

I' ,I 
:i 

g~~i!:~~~~ ~r_~~ ~!~e~ _ ~~ ~s_-_ -_ ~ ~ I 
access and inspection __________ i 
adjacent ____________________ J 
circular or elliptical, definition 

of ________________________ _ 
computation of maximum di-

ameter oL ________________ _ 
handhole, definition oL _______ _ 
in dished heads ______ _ 
in externally-fired boilpr:,, _____ _ 
in flat.heads __________________ 1 

in shells ___________________ : 
in unstayed flatheads-_________ _ 
manhole ____________________ _ 
maximum diameter of, diagram '. 

of ________________________ _ 
nozz~ ______________________ _ 
reinforced ___________________ _ 
strength of reinforcemcnL 
threaded, connections to boilcrs_ 
unreinforced ________________ _ 

Operating manual, safety powpr 
plauL _____________________ _ 

Operators, welding: 
definition oL ________________ _ 
qualification oL ______________ 1 

Ounce metal, bronze castings, 
Grade A ____________________ _ 

Outage, emergency fuel-oil tanks_ 
Out-of-roundness: 

repairs to furnace _____________ 1 

welded pr~ssure vessels ______ --I 
Overboard discharges __________ _ 
Overflow pipes, fuel-oil system ____ i 

Packaged boilers ________________ . 
Paramagnetic powder test: 

welded joints ________________ _ 
welded piping _______________ _ 

Patches in shells and tube sheet:::, 
repairs to ___________________ _ 

Penetrameter gauges, dimensions 
of __________________________ _ 

Physical and chemical properties, 
report oL _________________ _ 

requirements for chemical anal-
ysis _____________________ i 

for tension test~ _________ _ 
Physical characteristics of metal, 

tests for ____________________ _ 
Pins in braces and stays, area of-_I 
Pipe: 

alloy-steeL _________________ _ 
attachments: 

by screwed threads ________ _ 
by soldering _______________ _ 
by Van Stone flanges _______ _ 
socket t:ype _______________ _ 
to flange by welding ________ _ 
to high hub flanges _________ _ 
welded _______________ _ 

connectioru:: 
to boilers, design of _______ _ 
welded __________________ _ 

electric-resist.ance welded __ _ 
exp~nsion and flexibility _______ \ 
fittmgs and valves ____________ i 
flanges ______________________ 1 

nozzles in boiler sbelL _________ 1 
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Subpart or section 

51.01-55 
52.25 
52.24 
52.20-20 

52.24-1 

52.25-15 
52.24-1 
52.20-20 
52.24-10 
52.22-15 
52.25--10 
52.22-15 
52.24-1 

52.25-15 
52.25-20 
52.25-20 
52.25-35 
52.70-10 
52.25-10 

57.30-35 

56.01-5 
56.01-10 

51.76-1 
59.01-1«) 

5S.15-1 
56.01-75 
55.10--70 
55.10--70 
52.01-10 

56.05-5 
56.01-80(k) 

5S.11l-20 

56.05-5 

51.01-20 

51.01-25 
51.01-30 

61.35-1 
52.35-15 

51.34-1 

55.07-15 
55.07-15 
55.07-15 
.55.07-15 
55.07-15 
55.07-15 
56.01-80 

52.70-10 
56.01-S0 
51.34-1 
55.07-6 
55.07-10 
55.07-15 
52.25-45 



Item 

Pipe-Continued I 
nozzles in unfired pressure I 

vessels ____________________ _ 
pierced with tube holes _______ _ 
plastic ______________________ _ 
seamless steel _______________ _ 
supports and anchorages ______ _ 
through watertight bulkheads, 

fittings for ________________ _ 
tunneL _____________________ _ 

Pipes: 
bilge suction, diameter of _____ _ 
blowoff, and valve8 __________ _ 

design oL _________________ _ 
brass, use oL ________________ _ 
brazed copper, usc oL ________ _ 
connections to boilers ________ _ 
copper, use oL _______________ ! 
drilled for gauging ____________ . 
dry ________________________ _ 
feed and fittings _____________ _ 

deffign ____________________ _ 
for bending _________________ _ 
lap-welded steel: : 

specification for _____________ i 
temperature limitatioll _____ _ 

maximum diameter, threaded __ 
means for draining ___________ _ 
overfiow ____________________ _ 

piercing collision bulkhead __ _ 
screwed into boilers, minimum 

number of threads _________ _ 
seamless brass: 

allowable fibre stress _______ _ 
material specificatioD _______ _ 
use of ____________________ _ 

seamless copper: I 
allowable fibre stress _______ _ 
material specification _______ _ 
use oL ____________________ 1 

seamless steel: 1 
allowable fibre stress ________ 1 

material specification _____ ---I 
use oL ____________________ : 

sounding, for fuel tanks _______ _ 
suction bilge: ; 

for engineroom ____________ _ 
for main circulating pump ___ ' 
for passenger vessels ________ : 
internal diameter oL _______ _ 

through cargo spaces _________ _ 
through watertight bulkheads, 

fittings fOL _______________ _ 
welded, pierced with holes ____ _ 
vent _______________________ _ 

wrought iron: 
material specification _______ _ 
use oL ___________________ _ 

Piping: 
affidavit ____________________ _ 
approval of- ________________ _ 
bilge and ballasL ____________ _ 
bilge suction, diameter oL ____ _ 
blowofI, protection oL _________ 1 

bolting dcsign ________________ ' 
calculations and design ________ , 
class 1 _______________________ : 
class IL ____________________ _ 
cold spring in ________________ 1 

INDEX 

Subpart or section 

54.03-40 
55.07-5 
55.07-1 (h) 
51.34-1 
55.07-6 

55.07-25 
55.07-25 

55.10-25 
55.10-15 
55.10-15 
55.07-1 
55.07-1 
52.70-30 
55.07-1 
55.07-5 
52.70-35 
52.70-25 
55.10-10 
55.07-5 

51.34-1 
55.07-1 
55.07-15 
55.07-25 
55.10-70 
55.07-25(m) 

52.70-10 

55.07-5 
51.70-1 
55.07-1 

55.07-5 
51.70-1 
55.07-1 

55.07-5 
51.34-1 
55.07-1 
55.10-65 

55.10-Z5 
55.10-25 
55.10-25 
55.10-25 
55.07-Z5(r) 

55.07-25 
55.07-5 
55.10-60 

51.34-1 
55.07-1 

55.01-15 
55.01-10 
55.10-25 
55.10-25 
52.70-30 
54.03-25 
55.07-5 
55.04-5 
55.04-10 
55.07-6 

Ii 
!i 

I 
i' 

Hem 

Piping-Continued , 
connections __________________ : 

auxiliary, to more than one ~ 

defin~~~~=~~~========~======1 drains ______________________ J 

~~~~~~~ of~ ~~==============I 
feed water __________________ _ 
fittings for __________________ _ 
fixed anchor points for _______ _ 
hangers and supports fOL _____ _ 
hydrostatic tests ______________ i 
inspection of _________________ 1 

inst,allation oL __ -- -- -- _____ --I 
joints _______________________ , 
location of sea cocks __________ i 
materials for _________________ ' 
near sViritchboards ____ . _______ _ 
plan approval ________________ : 
power, class L ______________ _ 
reduced-pressure, reduction 

valves for _________________ _ 
refrigeration __________________ I 
run through cargo spaces ______ 1 

run through deep tanks _______ _ 
safety valve escape __________ 1 

steam and exhaust piping __ --I 
sounding pipes ____________ _ 

steering gear _________________ i 
stress calculations _____________ I 
stresses, allowable fibre, for ___ _ 
syste~ _____________________ _ 

bilge and ballasL __________ _ 
bilge pumps _______________ _ 
blowoff ___________________ _ 
boiler feed and condensate __ _ 
diesel fueL ________________ _ 
fuel oil and cargo oiL ______ _ 
fuel-oil senice _____________ _ 
gasoline fueL ______________ _ 
liquefied petroleum gas for 

cooking and beating ______ _ 
lubricating oiL ____________ _ 
oil transfer and filling _______ _ 
overboard discharge ________ _ 
safety valve escape _________ _ 
steam and exhaust piping ___ _ 
sounding pipes _____________ _ 
variations in pressure and 

temperatures ____________ _ 
vent ______________________ _ 

welded _______________________ ; 
backing rings for ____________ i 
design of piping ___________ _ 
hydrostatic tests ___________ _ 
manufacturer's record of 

proc('ss _________________ _ 
nondestructive tests ________ _ 

stress relie'\'ing ____________ _ 

types of welded joints ______ _ 
welder's qualificstions ________ _ 

Pitch, back, of rivets in joints ___ _ 
Pitch of stays _________________ _ 
Pitted sections in unsta.ed sur-

facE'S, repairs to ______ : _______ _ 
Pitch of tube holes, curved tube sheets ______________________ _ 

(I7S) 

Subpart or section 

55.07-15 

55.10-1 
55.01-5 
55.07-25 
55.01-10 
55.07-6 
55.10-10 
55.1&-17 
55.07-6 
55.07-6 
61.30-15 
61.30-1 
55.07-25 
55.07-15 
55.07-25 
55.07-1 
55.07-25(.) 
55.01-10 
55.04-5 

55.13--10 
55.07-25 
55.07-25(r) 
55.07-25«) 
55.10-5 
55.10-1 
55.10-65 
57.25-60 
55.07-6 
55.07-5 
55.10 
55.10-25 
55.10-30 
55.10-15 
55.10-10 
55.10-50 
55.10-35 
55.10_ 
55.10-45 

55.16-1 
55.10-55 
55.10-35 
55.10-70 
55.10-5 
55.10-1 
55.10-65 

55.07-8 
55.10-60 
56.0 I-SO 
56.01-SO(d) 
55.07-5 
61.30-10 

56.01-SO(m) 
56.01-SO(k) 
56.05-5 
56.01-70 
56.01-S0(h) 
56.01-80 
56.01-10 
52.10-10 
52.30-10 

5S.10-10 

52.40-5 



INDEX 

Item Subpart or section 

PlaiD furnace ___________________ 52.50-1 
Plan approval: 

boilers and unfired pressure 
vessels________ _ _ _ _ __ _ _ _ _ _ _ _ 52.01-5 

c<;m.ditions for apprO'o;aL _______ 52.01-15 
plpl~g __ -- -- ----- ____________ 155.01-10 
stecnng gear _________________ 57.25-15 
welding~__ __ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ 56.01-8 

Planing edges of plates for rivet- I 
ing _________________________ .1 52.10-5 

Plate: ' 
defects, repairs to _____________ 58.05-1 
edges, bevel of, for calking ____ 52.1Q---5 
fianges_ _ _ _ _ _ ___ _ _ _ _ _ ___ __ _ _ _ 55.07-15 (f5) 
materiaL _ _ __ _ __ __ _ _ _ ___ _ _ _ _ _ 52.05--5 

copper-alloy ____ _ _ _ _ _ __ _ _ _ _ _ 51.67-1 
marine boiler steeL _________ 51.04-1 
flange and firebox steeL _ _ _ _ _ 51.22-1 

low temperature service_ _ _ _ _ _ _ 51.24 
minimum thickness Of~ ________ '152.05--10 
steel, crushing strength ________ 52.10-10 

Plates: 
beveling and calking_ ~ ________ ; 52.10-5 
cover, for flatheads ____________ 52.22-10 
curved_ _ _ __ _ __ _ __ __ __ _ ___ __ _ 52.30-1 
fiat, to be stayed_~ ___________ 52.30-1 
doubling, for fiat stayed sur-

faces_ ___ __ __ __ _ _ _ __ _______ 52.30--10 
inspection and testing boiler ____ 61.20--1 
manhole and handholes, ma-

terial fOL _____________ ~ ____ 52.24-5 
of unequal thickness __________ 56.0I-50(!) 
preparation of, for welding _____ 56.01-50(a) 
reinforcing, for openings_ __ _ _ _ _ 52.25-20 

for ligaments _______________ 52.40-10 
for shells pierced by tubes_ _ _ 52.40-5 

stamping oL _________________ 51.01-60 
stock___ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 51.01-65 
test, for welding ______________ 56.05-1 
welded, joint preparation oL ___ 56.01-50(a) 

Plug, test, for gauging furnace 
wall thickness ________________ 52.50--15 

Plugs, fusible (see Fusible plugs) 
Pneumatic testing of pressure 

vessels_ ______ __ _ __ _ __ __ ___ _ _ _ 61.25-16 
Porosity of welded joints_ _ _ _ _ _ _ _ 56.05--5 
Postheating (see Heat treatment.) 
Posting: 

instructions for operating cook-
ing and heating units ________ 55.16-35(b) 

Preheating and stress-relieYing 
welded joints _________________ 56.01-70 

Preparation of plates for welding__ 56.01-50(a) 
Pressure: 

allowable (see Allowable Pressure) 
control regulators _____________ 53.03-70 
definition oL _________________ 52.01-1 
design, definition oL __________ 52.01-1 
external, on curved stayed sur-

faces___ _____ _ _ _ ________ _ _ _ 52.30-10(g) 
maximum allowable, definition of__ 52.01-1 
(See also WIder Shells, Tubes, etc.) 

Pressure gages __________________ 52.70-45 
Pressure, hydrostatic (see Hydro-

static pressure tests) 
Pressure rating, experimental de-

termination oL _____________ 52.01-70 
standard practke fOL _________ 61.35-1 
tensile strength and propor-

tionallimit of metaL ________ 61.35-5 

I Pressure relief devices - - - - - - - - - --
evaporator safety valves ______ _ 
heat exchanger relief yalve ____ _ 
liquefied compressed gases ______ i 
relief valves __________________ i 
safety relief valves ___________ _ 
unfired pressure vessels _______ _ 

Pressure vessels, unfired: 
approvaL ___________________ _ 
bolting for __________________ _ 
brazed construction: 

definition oL _______________ 1 

~:!,~~~-f~~ = == == === == = = = = =! maximum t-emperature ______ 1 

preparation of plate edges ____ . 
shearing strength of _________ ' 
types of joints _____________ _ 

cast construction _____________ _ 
definition oL ________________ _ 

design oL ___________________ _ 
foreign-builL _______________ --I 
heat exchanger, definition of ___ _ 
hydrostatic tests _____________ _ 
inspection ___________________ _ 
markings ____________________ _ 
material for _________________ _ 
of foreign vessels _____________ _ 
relief yalves fOL _____________ _ 
riveted construction (see Cy-

lindrical shells) 
safety valves, evaporator _____ _ 
water level indicator, pressure 

gauge and blow down valve 
for evaporators ____________ _ 

welded construction (see ,\\T eld­
ing) 

Procedure, alternative, for new design ______________________ _ 

Process, automatic submerged arc 
welding _____________________ _ 

Process, manufacturers' record of 

I prr;::~~l~~~i~~!~~:~~~~~: 
,,'11 Proc-ess of steel manufacture _____ _ 

Properties of material: 
ehemi~ ____________________ _ 
physicaL ___________________ _ 
test report oL _______________ _ 

Proportional limit testing of pres- I 
sure part.s ____________________ ; 

Protection of structure adjacent I 
to boiler installations __________ , 

Pumping arrangements __________ i 
Pumping units, fuel oilservice ____ i 
Pumps, bilge ___________________ ! 

emergency submersible type .. __ : 
independent. _________________ : 

Pumps, feed water ______________ , 
I Punching for rivet holes and stays_i 

Purpose .of regulations ___________ I' 

Purves fIbbed furnace __________ _ 
Qualification of welders __________ I 
Qualification of pipe welding proc-ess _________________________ _ 

Qualifications of radiographic test 
procedure ___________________ _ 
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Subpart or section 

54.07 
54.07-10 
54.07-15 
54,07-1 (b) 
54.07-5 
54,07-25 
54,07-1 

54,01-5 
54,03-25 

56.10--1 
56,10-15 
56,10-10 
56,10-5(a) 
56,10-5(c) 
56,10-5«) 
56,10-20 
54,03-5 
52.01-1 
54.01-5 
54,03-10 
52,01-50 
54,0[-5 
61.25-15 
61.25--3 
61.40-5 
54,m-1 
52,01-50 
54.07-5 

54.07-10 

54.03-30 

52.01-85 

56,01-15 

56.0I-80(m) 

56.01-10 
56.0 I-SO 
51.01-55 

51.01-20 
51.01-30 
51.01-25 

61.3&--5 

61.0&--10 
55.10 
55.1G---40 
55.1D-30 
55,10-30(a)(2) 
55,10-30(j) 
55,10-10 
52.35-10 
50.01-10 
52.50--1 
56.01-10 

56.01-80 

56.05-3 



IXDEX 

I~m 1 ____ S_U_b_P_~_t_o_,_~_'_t_io_n ____ II---------------I-t-'m--------------_____ S_U_b_~ ___ t_~_~ __ 't_'o_n __ __ 

Quu~it~: factors fo: steel castings __ 1 
RadIatIOn protectIon ___________ _ 
Radiographic examination of I 

welded joints ______________ _ 
circular pipe joints ___________ _ 
data required by inspector ____ : 
distance of fihn from surfaceof weld_ 
interpretation of radiograph:<_ --I 
penetramctefs _______________ _ 
prf'paration of weld __________ _ 
radiographic technique_ 
spot examination ________ _ 
standards for judging radio-

graphs ____________________ _ 
Reaming riyct holes for attach-

ment of heads ____________ _ 
Reboilering of existing Yf'SSf'hL 
Rcclas...<;ificatioll of materials ___ _ 
Record card of wl:"lder's qualifiea-

tiOIl tesL~ ________________ _ 
Record, manufacturer's, of weld-

ing process ________________ _ 
Reeord of completed boiler ___ _ 

of unfired pressure vessf>l_ _ _ __ 
Reduced-pressun-' line:;, iust.alhl-

tion of ____________________ _ 
Redueed-section tension tC':'3t 

:;pecinwIL ____________ _ 
Reducing regulatoTS _______ _ 
Refrigeration machinery, installa-

tion oL ______________ _ 
small JXlrtable, self-contained units_ 

Refrigeration piping: 
design pressure ______________ _ 
pressure vessels and piping ____ _ 
tests _______________________ _ 

Reinforced openings _____________ , 
for pipe connections ___________ ! 
in dished heads _______________ ! 
in flatheads __________________ ~ 

nozzles, welded _______________ i 
strength of reinforcement ______ I 

Reinforcement for strengthening I 
stayed surfaces, definition of ___ , 

Reinforcement of curved plate for I 
back connections _____________ · 

Reinforcement of ligaments of i 
water tube boilers _____________ 1 

Reinforcement of welded joint in I pipe _______________________ 1 
in pressure vessels ___________ _ 

Reinforcement of nozzle openings_ 
Reinforcement of shell openings __ 

computation oL _____________ _ 
Reinforcement of shells pierced 

by tubes ____________________ _ 
Reinforcing plates for ligamf'nts 

of water tube boilers _________ _ 
Reinforcing plates for stayed sur-faces _______________________ _ 

ReinforCing rings for Adamson 
furnace _____________________ _ 

Rejections of materiaL _________ _ 
Relative strength of ligaments 

between tube holes ___________ _ 
Relief valves __________________ _ 

for heat exchangers __________ _ 
for hot-water heating boilers __ _ 
for liquefied petroleum gas tanks __ 

52.05-13 
57.30-25 

56.05-5 
56.0,').-5(0) 
56.05--.5(ql 
56'();,}--5(il 
56.0.5--5(r) 
56.05--5(fl 
56.0,')--fj(,:1 
fi6.05-5 
56.05-6 

;j6.05-5(q) 

52.20-.1')1 n 
fiO.Ol-1;;:,/1 
51.01-8n 

fi6.01-10 

56.01-80 
61AI}--1 
61.40--5 

5(U15-1 
.55.16--16 

57.:'W-l 
57.20--5 

.55.13-5 

.55.13-10 
55.13-15 
52.25-20 
55.07-5(f) 
52.25-20 
52.25-25 
52.25-45(d) 
52.25-35 

52.35-1 

52.45-10 

52.40-10 

56.01-80 
56.01-30(b) 
52.2.5-20 
52.25-20 
52.25-2O(c) 

52.40-5 

52.40-10 

52.30-10 

52.50-15 
51.01-45 

52.40-5 
54.07-5 
54.07-15 
53.03-62 
54.07-25, 
54.07-1 (b) 

Relief vah'es-Continued : 
fOf unfired pressure vessels _____ ' 
in machinerv exhaust line _____ _ 
required on reduced-pressure lines_ 

Relieving capacity: 
of boiler safet.y valves ________ _ 
of evaporator safety va1ves _____ , 
of relief valve,s _______________ _ 
of safety felief \-ah-cs _________ _ 

Relip'\'ing devices for unfired pres-
sure yessels ______________ _ 

Relieving, stress (see Heat trf'at­
ment). 

Remote control yah'es __________ _ 
Remoyal of reinforcement of 

welded joints ________________ _ 
Rf'newal of platt' in stayed sur-

faces _______________________ _ 
Repair, dt'finition oL ___________ _ 
Repa.iriIl~ defects in plate dew'l- 1 

oped rltiring fabrication ________ 1 

I Repairin!!;. dc-feets in WE'ldE'd joints_: 

I·' Repairs: : 
bagger! or blistered shell plate __ : 
furn-ace distortion ____________ _ 
stayed furnaces and combustion 

chambers _________________ _ 
st.ayed ~l.Tea5 ______________ _ 
welded joints aftf'r tpsL_ 
welding: 

t.o allov-stccl eastin.l!;s. ____ _ 
to boilers and unfired pressure 

ves.5el:'; __________________ _ 
to carbon-steel castings _____ _ 

Repairs and replacements of 
boilers and pressure vessels ____ _ 

Reports: 
boiler data, manufacturer's ____ _ 
test, inspector's ______________ _ 
unfired pressure vessel, manu-

facturpr's _________________ _ 
Requcst for increase in boiler 

prcssure ____________________ _ 
Requirements, definition oL _____ _ 
Resistance, electric-butt welded 

pipe: 
t.uhf's, definition oL __________ _ 
material specifications ________ _ 

Resistance, electric-but,t welded shells _______________________ _ 
RH('8ts of materiaL _____________ : 

01. wPlded test specimens ________ 

I

' 

Ri!1~' backing, for welded pipe Jomts _______________________ _ 

Rh-et holes: I 
dista.nce. from center to edge of 

platp: 
longitudinal joints ________ --I 
circumferential joints ________ I 

drifting, prohibition against- __ _ 
drilling _____________________ _ 
finish and removal of burrs ____ _ 
reaming, in circumferential 

joints _____________________ _ 
Riveted connections for nozzles __ 
Riveted flues _________________ _ 
Riveted joints (see Joints) 
Riveted patches, boiler repairs ___ _ 
Rivets: 

allowable shearing strength ___ _ 

(180) 

54.07-1 
55.10-1 
55.07-25 

52.65--5 
54.07-10 
,'j4.07-.~ 
,')4.07-25 

,54.07-1 

55.07-25(f) 

.i6.01-30(b) 

,'18.10--20 
.52.01-1 

;jS.O.5--1 
61.25--15 

5R.l.5----l0 
,'))(1,').-1 

,')8.1.5-5 
5S.1()-~,') 

61.25-15 

58.20-5 

5S.10-S 
58.20-1 

58.01-5 

61.45-5 
51.01-25 

61.4;;...10 

52.01-55 
50.10-20 

52.55-1 
51.34--1 

,'l2.05-20 
51.01-40 
56.05-I(q) 

56.01-80 

52.lo-8(f) 
52.10-20(0) 
52.10-5 
52.10-5 
52.10-5 

52.20---5 
52.25-50 
52.50-5 

58.15-1 

52.10-10 



IKDEX 

'rem Subpart or S<'ction Item 

Rivet-5-Continued 
for braces and stays ___________ , 
for palms, lugs, or :Banges of I braces ____________________ _ 
~aterial ?L_. ______ . __ . ________ _ 
Pltc~ of, III nvetcd Jomts ______ 1 repairs to. _________________ --I 
steel, material specificat.ion ' 
~trellgth of, for crowfoot braces. 
wrought-iron, material specifi-

cations _______________ _ 
Rolling and e)"-panding tubes __ _ 
Root-bend test, welded test speci-men ________________________ _ 
Round bar stays, material for _ _ i 
Rupture disks_____________ _ -! 
Safe end, definition of _ _ _ _ _ _ _ _ _ _ j 
Safe ending of boiler tubes _____ _ 
Safety assessment, nuclear _____ _ 
Safety devices for unfired pressure 

ycssels ______________ _ 
Safetv factors: 

definitions of ____ _ 
for cvlindric.alshells ___ _ 
for domes and steam chimnE'vl'_ 

Safety relief devices, cooking and 
heating _________________ ~ 

Safety relief valve _____________ _ 
Safety valves, boiler~~~_~ __ 

accumulation tcsL _________ _ 
adjustment oL ___________ _ 
approvaloL _________ _ 
L'apacity _____________ _ 
eonnections __________ _ 
eonstruction __________ _ 
definit,ion oL ______ _ 
diameter, maximum and mini-

52.35-10 

52.35-15 
52.10-5 
52.10-10 
58.10-15 
51.07-1 
52.35-15 

51.13-1 
52.55-5 

56.0&--1 
52.35-S 
54.07-20 
.52.55-1 
52.,55-15 
57.30-30 

54.07-1 

52.01-1 
52.0&--12 
52.15-10 

.15.16-15 
54.07-25 
,52.65 
52.65-5(g) 
52.65-15(a) 
52.6.5-.5(a) 
52.65-5(c) 
52.65-5(;) 
52.6a-5(a) 
52.65-1 

mum___ __ _ _ _ _ _ _ _ _ _ __ _ _ _ 52.6a-5(h) 
discharge capacity _ ~ _ _ _ 52.6a-5(e) 
drains_______________ 52.6a-15(e) 
drum pressure setting of _______ 52.65-5(b) 
dry pipes, installation oL___ 52.70-35 
duplex valves_______________ 52_6S-15(d) 
escape pipe___________ 55.10-5 
gags~_~~____________ 52.65-5(j) 
heating surface of boilers _____ I 52.65-Sen 
increasf' in relieving capacity _ _ _ 52.65-5(d) 
inspection of, existing instal-

lations __________________ _ 
installation ___________ _ 
lever or weighted types ______ _ 

definition oL ___________ _ 
lifting device _____________ _ 
number requirf'd __________ _ 
pressure loaded, definition of __ 
relie\Ting capacity ______ ~_ 
setting oL _____________ _ 
:;:izes~~~~ _______ _ 
spring loadf'd, definition of 

pilot-actuated_________ _-I 
pilot valve ______________ _ 

superhf'ater, pressure setting of_ 
tests required~ _~ ____________ _ 
twin valves ______ _ 
types oL _______ _ 

Safety valves, evaporator: 
accumulation te..sL __________ _ 
installation requirements _______ . 
orifice capacitY~ ______________ 1 

pressure setting _______ ~ _______ , 

61.20-20 
52.65-15 
52.65-5(,) 
52.65-1 
52.65-15(e) 
52.65-5(a) 
52.65-1 
52.65-.>(1) 
52.65-1.5(0.) 
52.65-5(b) 
52.65-1 
52.65-1 
52.65-1 
52.65-5(c) 
52.65-5(a) 
52.65-15(d) 
52.65-1 

54.07-IO(e) 
54.07-10(a) 
54.07-10«) 
54.07-IO(a) 

Safety valves, evaporator-Con. 
relieving capacity~ ___________ _ 
size ______________________ _ 

Safet.y valves, steam heating 
boilers: 

steel-plate boilers, discharge 
capacit.y _______________ _ 

s~e ____________________ _ 

Safet.y valves, unfired pressure 
.... essels in which steam i::: gen-
erat.ed _____________________ _ 

Salinometer cocks _____________ _ 
Sanitary pumps as independent 

bilge pumps ________________ _ 
:;:'calloping edges of quadruple 

riveted joint.s ______________ _ 
Screw stays and staybolts: 

computation ______________ _ 
nuts for ________________ ~ __ _ 
telltale hole _________________ _ 

Screwed fitt.ings and valves: 
bonnet. valve8 ______________ _ 
depth of t.hread _____________ _ 
flanges ______________________ _ 
threads, diameter limitation __ _ 

Screwed staybolts, definition of __ _ 
Scuppers ______________________ _ 

: I Sea chest, sea valves, and strain-
, ers, inspection of ___________ _ 

installation oL ______________ _ 
Sea cocks, to be operated in an 

accessible place ______________ _ 
Seal and tack welding __________ _ 

repairs by ___________________ _ 
Seamless brass pipe: 

material specification~ ________ _ 
use of _______ ~ ______________ _ 

Seamless copper pipe: 
installation and stress reHeL ___ _ 
material specifications ________ _ 
use of ______________________ _ 

Seamless shells or drums: 

~~~fe~~~:~~~~ ~ = = = = == = = = = = = = = = material specifications ____ _ 
Seamless st.eel boiler tubes: 

eomputations ________________ _ 
definition oL ________________ _ 
material specifications ________ _ 
maximum allowable pressure __ _ 
maximum allowable stresses ____ . 
use oL ______________________ : 

Seamless steel pipe: . 
material specifications _________ i 
use of _____________ ~ ________ _ 

Separate combustion chamber, 
definition oL __ ~ _____________ _ 

~('rvice piping, fuel-oiL _________ _ 
f".hf'll connections __ ~ __________ ~_ 
Shell or drum: 

allowable pressure ___________ _ 
cylindrical, definition of _______ . 
joint.s ______ ~ __ ~ ____________ _ 
plates, minimum thickness ____ ~ 
safE'ty valve _________________ _ 

Shells, cylindrical, boileL ___ _ 

1

'1' ~le~irrc~!:s~~:~~~~ --b~it~~:-eid~d-
eonstruction _______________ _ 

material for __________________ 1 

(181) 

Subpart or srction 

.>4.07-IO(c) 
54.07-10(a) 

53.03-60 
53.03-60 

54.07-10 
52.70-55 

55.10-30(f) 

52.10-15(a) 

52.35-15 
52.3&--5(h) 
52.3&--20(a) 

55.07-IO(b) 
55.07-5 
55.07-15(11) 
55.07-10 
,52.35-1 
55.10-70 

61.30-20 
55.10-70(h) 

55.07-25(k) 
56.01-65 
58.10-30 

51.70-1 
55.07-1 

55.07-1 
51.70-1 
55.07-1 

52.0&--10 
52.05-15 
52.05-15 

.52.5&--10 
52.55-1 
51.2&--1 
52.55-10 
52.55-10(a)(l) 
52.55-5 

51.34-1 
55.07-1 

52.45-1 
55.10-40 
55.10-70 

52.05-10 
52.05-1 
52.10-8 
S2.05-1O 
,52.65-5(b) 
52.05 
52.05-10 

52.05-20 
52.05-5 



Item 

Shells, cylindrical, boiler-Con. " 
openings in: 

maximum diameter ________ _ 
reinforced _________________ _ 

pierced for tubes ______________ ! 
computations for curved tube! 

sheeL ___________________ i 
re~nforcement of ligamenL ___ : 

repall'S to ___ -- --- ___ -- --- ____ I 
seamless construction _________ _ 
welded joints in _______________ i 
classes of welded pressure V€S- 1 sem ______________________ _ 

Shell joints ________ -- ____ -- _____ 1 

Sling stays, definition oL _______ _ 

~!!ialt~~~t~bl~ ~~irig~;~ti~~ -~it;= I 
Socke~ typ~ pipe joints __________ ! 
Sounding plpes ________________ _ 
Spacing between stays __________ _ 
Specifications for fusible plugs ___ _ 
Specifications for materia1s (see 

Steel, Iron, etc.) 
Speed of tension-test machine ___ _ 
Spherically dished heads ________ _ 
Spot examination of welded joints_ 
Stamp, official, of the Coast Guard ______________________ _ 

Stamping: 
boilers ______________________ _ 
class A plates and specimens __ _ 
heating boilers _______________ _ 
shell plates __________________ _ 
stock plates _________________ _ 
symbol _____________________ _ 
test plates for welding ________ _ 
unfired pressure vessels _______ _ 

Standard hydrostatic test for 
pressure rating ______________ _ 

Statutory requirements of regu-
latiollS ______________________ _ 

Stay bars and stay tubes, upset 
for threading ________________ _ 

Stay tubes: 
definition oL ________________ _ 
materials for ________________ _ 
pitch _______________________ _ 
securing and fitting __________ _ 
upsetting ends for threading ___ _ 

Staybolts: 
acceptable type oL __________ _ 
adjacent to reinforced edges ___ _ 

to corners of fireboxes or 
combustion chambers _____ _ 

area of _____________________ _ 
flexible, definition oL _________ _ 
holes for ____________________ _ 

drilling ___________________ _ 
hollow, definition oL _________ _ 

net area __________________ _ 
materialL __________________ _ 
maximum length of __________ _ 
pitch _______________________ _ 
nuts for ____________________ _ 
repairs to ___________________ _ 
screw, computation for _______ _ 
solid, definition oL ___________ _ 
tellt.ale holc _________________ _ 
welded collars for ____________ _ 

Staybolt iron __________________ _ 

I~DEX 

Suhpart or section 

52.2C;-15 
52.25-20 
52.40-5 

52.40-5 
52.40-10 
58.1(}-20 
52.05-15 
52.10-25 

56.01-25 
52.10 
52.35-1 
55.07-25(a) 
57.2(}-5 
55.07-15(e) 
55.10-65 
52.3C;-15 
52.7(}-40 

051.01-30 
52.2(}-10 
56.0S-;; 

51.01-60(b) 

61.4(}-1 
51.01-60 
53.03-75 
51.01-60 
51.01-65 
51.01-60(b) 
56.05-1(b) 
61.4(}-5 

61.3C;-1 

51.01-1 

52.35-10 

52.35-1 
52.35--5 
52.3(}-1O 
52.35-10 
52.35--10 

52.35-1 
52.3(}-1O(e) 

52.3(}-10(f) 
52.35-15 
52.35-1 
52.35-10 
52.35--10 
52.35--1 
52.35-15 
52.35--5 
52.35--20 
52.35--15 
52.35--20 
58.10-15 
52.35--15 
52.35--1 
52.35--20 
52.35-20 
51.13-1 

Item 

Staybolt st-eeL ________________ _ 
Stayed and braced surfaces: 

areas to be stayed _________ _ 
curved plates, definition oL ___ _ 
flat platE'S, definition oL ______ J 

~~.~~ ar~~~f~~~--;~bfe~t--t~-I 
external pressure ___________ _ 

maximum allowable pressure---l 
maximum allowable pitch of 

st-ays ______ - - - - - - - - - - -- - - --i 
net area to be st.ayed _________ J 
welding repairs to _____________ ! 

Stayed furnaces, repairs to _______ I' 

Stayed heads, definition oL _____ _ 
Staying: 

combustion chambers _________ ! 
dished heads ________________ 1

1 

flat surfaces _________________ _ 
furnaces~ ____ ~ _______________ 1 

segments of heads _____________ i 
steam chimneys and domes ____ _ 

Stavs: 
areas to be supported _________ ! 
coefficients for _______________ -' 
crmvioot, definition of ________ _ 
c-urved surfaces ______________ _ 
diagonal: 

definition 01- _______________ : 
formula for ________________ : 
required area fOL ___________ : 

distance from sheIL ___________ : 
dog, definition oL ____________ : 
ends of ______________________ ! 
fitting of _____________________ , 
formula for __________________ : 
girder or bridge, definition oL __ ! 
gusset: ' 

definition 01-______________ -1 
required area _______________ 1 

holes for drilling _____________ J 
jointing steel staybolts ________ ' 
eyes and pins for ____________ _ 
material for __________________ , 
maximum length _____________ _ 
palms, I ugs, or flanged con-

ll(~ctions for _______________ _ 
rivet holes fOL ______________ _ 
strength oL _________________ _ 
round bar, material fOL _____ _ 
scrf'wed: 

diampter __________________ 1 

holes for ___________________ : 
nuts for ___________________ : 

sling, definition oL ____________ , 
special tolerances _____________ , 
telltale holes _________________ : 
throup;h, definition oL ________ _ 

supporting oL _____________ _ 
upset for threading _________ _ 
welded coliar, definition of __ _ 
welded stays, material for ___ , 

hammer-weld proccss _____ _ 
Stay tubes: I 

minimum thickness oL _______ _ 
nuts for ____________________ _ 

Steam and exhaust piping _______ _ 
through cargo space __________ _ 
through public spaces ________ _ 

Steam chimney fittings _________ -l 

(182) 

Subpart or section 

51.07-1 

52.3(}-5 
52.30-1 
52.30-1 
52.3(}-5 

52.3(}-1O(g) 
52.3(}-1O 

52.3(}-10 
52.35-15 
58.1(}-25 
58.15-5 
52.20-1 

52.45-10 
52.2(}-15(b) 
52.30-1 
52.40-15 
52.30-5 
52.15-10 

52.30-5 
52.35-15 
52.35--1 
52.35-15(g) 

52.3C;-1 
52.35-15 
52.35--15 
52.35-15(e) 
52.35-1 
52.35-10, 52.3C;-20 
52.35--10 
52.35-15 
52.35--1 

52.35-1 
52.35-15 
52.35-10 
52.35-20 
52.35-10, 52.35-15 
52.35-5 
52.35--20 

52.35-15 
52.35-10 
52.35-15 
52.35--5 

52.35--15 
52.35-10 
52.35-5, 52.3C;-20 
52.35--1 
52.35--15 
52.35-20 
52.35--1 
52.35-20 
52.35--10 
52.35--1 
52.25-5 
52.35-5 

52.35-20(J) 
52.35-20(b) 
55.10-1 
55.10-1(e) 
55.1(}-1(f) 
52.15--15 



INDEX 

_______ '"'_ID _______ ! __ "_'"_b_p_~_t_o_'_"_'_ti_on __ II----___ '''_ID _________ S_U_b_P_",_t_o_, _"_'U_o_" __ 

Steam chimneys and domes _____ _ 
computations for ____________ _ 
definitions oL _______________ _ 
fittings _____________________ _ 
flange radius ________________ _ 
linings, maximum allowable 

pressure __________________ _ 
material for _________________ _ 
rivets, strength oL ___________ _ 

Steam gauges (pressure gauges): 
connectiolls for ______________ _ 
error in rcading ______________ _ 
for heating boilers ___________ _ 
for evaporators ______________ _ 
inspection oL _______________ _ 
installation oL ______________ _ 

Steam and hot water heating 
boilers, low-pressure: 

cast iron ____________________ _ 
affidavit- _________________ _ 
flanged connections ________ _ 
manufacturer's certification __ 
material _________________ _ 
maximum allowable pressurc_ 
washout openings __________ _ 

steel plate __________________ _ 
allowable stresses for stays __ _ 
areas to be stayed _________ _ 
boiler tubes _______________ _ 
braced surfaces ____________ _ 
computations ______________ _ 

fittings and applianccs ________ _ 
~ydros~atic tests _____________ _ 
lllspectlOn ___________________ _ 

installation ________________ _ 
materials _________________ _ 
plan approvaL ____________ _ 

relief valves _________________ _ 
riveted boilers _____________ _ 
safety valvcs ______________ _ 

installation of ___________ _ 
stamping _______________ _ 

welded boilefS _____________ _ 
Steam piping, main: 

arrangemenL _______________ _ 
allowable fibre strcsses ________ _ 

combined stresses __________ _ 

~:l~~g== == == == == = = = = = = = == = expansion and flexibility _____ _ 
hydrostatic tests of: 

new installation __________ _ 
existing installation _______ _ 

inspection oL ______________ _ 
installation of ________________ . 
material for __________________ : 

Steam stop valves _______________ 1 

Steam whistles, steam supply to __ 
Steel fittings: 

fiang<:d, tables fOL ____________ , 
marklng _____________________ , 

Steel material specification: I 
bars and shapes _______________ , 
boilerplate ___________________ . 
boiler rivet steel and rivets _____ . 
boiler tubcs __________________ _ 

~~~~~~~~-i~;-~·~l~;;. -fit-ti~g;,-~~d -I 
flanges __________ -- _____ --I 

quality factor ________________ 1 

-

52.15 
52.15-10 
52.15-1 
52.15-15 
52.15-5 

52.15-10 
52.15-5 
52.15-10 

52.70-45 
52.70--45 
53.03-70 
54.03-30 
61.20-20 
52.70--45 

53.05 
53.05-5 
53.05-20 
53.05-5 
53.05-10 
53.05-1 
53.05-15 
53.03 
53.03-30 
53.03-25 
53.03-35 
53.03-20 
53.03-15 
53.03-70 
53.03-75 
53.03-75 
53.03-55 
53.03-10 
53.03-5 
53.03-62 
53.03--40 
53.03-60 
53.03--63 
53.03-75 
53.03--45 

55.1(}-1 
55.07-5 
55.07--6 
55.07-5 
55.07-25 
55.07-6 

61.3(}-10 
61.3(}-15 
61.30-15 
55.07-25 
55.07-1 
55.10-1 
55.1(}-1(d) 

55.07-15(e) 
55.07-IO(e) 

51.1(}-1 
51.04--1 
.51.13-1 
51.25-1 
51.4!)--1 

.,1.58-1 
52.05-13 

Steel material specification-Con. 
forgings for valves, fittings, and 

flanges __________________ _ 
nuts ________________________ _ 
pipe ________________________ _ 

plate of flange and firebox quality __ . 
staybolt _____________________ _ 

Steelpiate, boiler: 
crushing strength ____________ _ 
exposed to fire ________________ _ 
for unfired pressure vessels ____ _ 

Steel stays, not permitted to be 
welded _______________________ _ 

Steering gear __________________ _ 
alternative steering station 

steering gear controls __ _ 
arrangement of steering wheels __ , 
n.uxiliary means of steering _____ ! 
bufTers ____ -- -- -- _ -- ________ --I 
controlling rudder movement __ _ 
duplicate pilothouse steering 

gear controls systems ________ _ 
emergency steering ____________ _ 
existing installatioruL __________ _ 
new installations ______________ _ 
pilothouse steering gear con- I 

trols _________________________ ' 
piping ______________________ _ 
plan approvaL _______________ _ 
power driven steering gear ____ _ 
rudder movement ____________ _ 
special apparatus _____________ _ 
rudder stops _________________ _ 
steadying the rudder ___________ _ 
steering wheels _______________ _ 
tests and inspection ___________ _ 

St.iffeners, material for __________ _ 
Stock plates for repairs _________ _ 
Stop valves, main and auxiliary: bypass ______________________ _ 

certificate ____________________ _ 
definition oL ________________ _ 
marking ____________________ _ 

Stopping machinery, means oL __ _ 
Straps, butt, thickness of _______ _ 
Stress calculations for piping ____ _ 
Stress, combined ________________ _ 
Strength of: 

brazed joints __________________ I 
circumferential joints ___________ ! 

reinforced nozzle connections __ _ 
rivets and ligaments in domes 

and steam chimneys _________ _ 
vessels that cannot be calculated_' 

Stress relief of welded nozzle con- I 
nections _____________________ _ 

Stress-relieving: 
welded pressure vessels _______ _ 
welded connections ___________ _ 
welded flatheads ______________ , 
welded pipes _________________ 1 

welded test plates ____________ _ 
Stress tables: 

cast iron ____________________ _ 
ferrous materiaL _____________ _ 
nonferrous materials __________ _ 
piping materials ______________ ; 

Stresses, maximum allowable: I 

boiler tubes _________________ _ 
bolting ______________________ ~ 
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51.4&--1 
51.4!)--1 
51.34--1 
51.22-1 
51.07-1 

52.10-tO 
52.05-5 
54.03-1 

52.35-20 
57.25 

57.25-50 
57.2i>-60 
57.25-25 
57.25--40 
57.2i>-35 

57.25-55 
57.25-45 
57.25-1 
57.25-5 

57.25--45 
57.25-70 
57.25-15 
57.2i>-20 
5725-10 
57.25-65 
57.25-35 
57.25-30 
57.2.1)-50 
61.15-5 
52.35--5 
51.01-65 

55.1(}-1 
55.01-15 
52.70-1 
55.07-IO(e) 
61.05-25 
52.1(}-15 
55.07-6 (h) 
55.07-6 

56.1(}-25 
52.1(}-20 
52.25-20 

52.15--to 
61.35-1 

56.01-70(f) (5) 

56.01-70 
56.01-70('1 
52.22-1 
56.01-S0(k) 
56.0i>-10) 

,=)4.03-1 
52.0.5--10 
54.03-10 
55.07-5 

52.0S-10(a) 
52.05-IO(a) 
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Item 

Stresses, maximum allowable---Con. 
cast irOll ____________________ _ 
ferrous materials _____________ _ 
nonferrous material. _________ _ 
piping. ____________________ ._ 

St,fuetural shapes for reinforce-
ments. ___ . ____________ . ____ _ 

Struc-tural stiffeners. definition of. 
St.riking plates for sounding tubes. 
Stud bolts for boiler connections __ : 
Stuffing boxes on deep tank bulk- I heads ____________________ _ 
Submerged arc welding procf''':'-. 
Suctions for bilge pumps ______ _ 
Superheater: 

computations. ______ _ 
definition oL. ______________ _ 
design pressure _________ . __ _ 
drains ____________ - - ---
fittings ___________ - _ - - - ___ -
materials. _________ . ___ ._._ 
safety valves ________________ _ 
shutoff Yah"C5 __________ _ 

temperature controls _______ _ 
tubes _____________________ _ 

allowahle stress __________ _ 
eomputations ____________ _ 
definition oL ____________ _ 
materials _______________ _ 
safety valves _____________ --i 
shutoff valves _____ - _ : 
temperature controls_ ~I 

Surface blowofL _______________ _ 
Svphons for bilges, inland vesst..'l,,_ 
T-ables: : 

allowable bolt stressp::; ____ _ 
allowable fibre stresses for piping_ 
allowable pressures and mini-

mum thickness of: 
boiler t,ubes subject to ex-

ternal pressure _________ _ 
boiler tulw,,; subject to in-

ternal pre,:;sure _ _ _ _ ____ _ 
flues subject to external pres-sure ____________________ _ 

allowable stresses for: 
boiler and superheater tubt>::'-_ 
bolts________________ --I 
cast iron __________________ , 
ferrous m.aterials ____________ 1 

nonferrous materials_ 
piping_____________ _ , 

bolting and heavy llUt.S _______ _ 
efficien~ei:s i?r \~elded joint", ___ I 
flange ::>tand.~rd,, _____________ _ 
gasket data for bolting ________ ! 
minimum relie\-ing capaeity for I 

safety valve50 ____________ _ 
piping materials ______________ , 
power bilge pumps __________ --I 
pressure vessel classifieatiall ____ , 
qualific-ation tests for welding I 

operator5 ________________ : 
for submerged arc-welding __ _ 

refrigerant design pressure 
Tail ,:;haft survey _________ _ 
Tanks, fuE'l. independpIlt: I 

gasoline _____________________ II 

Ta~~~lgf~~-S-C~~~\:p-(l ;r:~~.\~l~~it~~ ~ = = 

IXDEX 

Subpart or i'ection 

54.m-1 
52.05-\O(a) 
54.03-10 
55.07-5 

52.45-15 
52.45---1 
55.10-65k) 
52.j0-1O 

55.0j-2.5(g) 
56.01-15 
55.10-25 

52.60-15 
52.60---1 
52.60---:20 
52.60-20 
52.60-20 
52.60-10 
52.65-5(c) 
52.60-20 
52.60-20(a) (4) 
5:L55 
52.05-10 
52.55-10 
52.55-1 
52.60-10 
52.55-5(c) 
52.60-:!O 
52.60-20(a) (4) 
52.70---30 
55.10----30 

52.05-10(a) 
5.5.07-5(a) 

52.5&-10(b) 

52.55-l0(a2) 

52.50-10 

52.05-10(a) 
52.U5-10(a) 
54.03-1 
52.05-10(a1 
54.03-10(,) 
55.07-5(a) 
54.0:l-25(b) 
56.01-30(") 
55.07-15(eH1) 
54.0:3-25(d) 

52.65-5(£1) 
55.07--1 (b) 
5.,.10-30(") 
.56.01-25 

56.01-lOU) 
56.01-15(,) 
,1'>5.13-5 
61.15-1.~ 

59.05-1 
51J.10-1 
52.3&-10 
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Item 

TeUt,ale holes: 
definition oL ____________ _ 
in stay bolts ______________ _ 

Temperature combustion regu-
lator ___________________ _ 

Temperature collt,rols for superheat __ : 
Temperature limitations of: 

bolting _____________ _ 
bras::; pipc ____ _ 
brazed yessels_ 
bronze castings _______ _ 
copper pipe __________ _ 
piping __________ _ 
stress-relieving ___________ _ 
waLpr during hydroshttic t-esL __ 

Tensile strength of metal for de­
termining pressure rating_ 

i Tension t,ests, boiler mat-eriaL ___ _ 
Tp8t cocks, definition of_ 
Test: 

hammer, welded pressure VE'sspI_ 
hydrostatic pre6SUfe: 

boilers, new ___ _ 
boilers, existillg ______ _ 
brazed pressure vessels 
piping _________________ _ 
pneumatic, pressure YE'ssf'ls 
unfildrcdd pressure yesse~: - - - - -_ -_I, 
we e pressure ycs.se18_ 

plates, welded __________ _ 
all-weld metal test spceimen 
bend-test speeimcn _______ _ 
red~ced-seetioll test 8 peeill1elLi 

report.", _____________________ _ 

Test-5: 
and inspection of ne'-"- boilel':-'_ 

existing boilers ________ _ 
bend and t,ran,:;verse _____ _ 
fu,:;ible plugs _ _ ____ _ 
llondestrul"tivp, of welded jailll:-; 
safety vah-e____________ ---I 
spot. "radiography __ 
t>tandard hydrostatic, for pres-

sure parts _______________ ~_ 
Thermometer for hot-water heat-

ing boilers __________________ _ 
Thiekness of plates: , 

butt strap:5 __________________ _ 
eylindriral shelL-i ____________ _ 
stayed surfaces_ 

Threaded: 
connections for hoiINs ____ _ 
flange in shell, computation of_ 
openings, C<t:;;t iron heating 

boil('rs __ ~ 
pipe joint-5 

Threads: 
fitting into pipe or nipple _____ _ 
pipe, llum ber for boiler connel~-tion ______________________ _ 

Through stays, definition of ______ ' 
Top plate of combustion chamber_ 
Total hydrostatic end force_ 
Tube eli.ds: 

beading: 
definition oL ______________ _ 
material and workmanship __ _ 

bell-mouthing _______________ _ 
expanding, flaring, and rollillg __ 
safe ending _______ __ _________ _ 
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Suhpart or Sf'('lion 

52.35-1 
52.35-20 

53.0:]-;0 
52.60-20(a)(4) 

54.03-25 
.,).,}.07 -1 
56.10--5 
55.0j-1 
;)5.07-1 
55.07-5(a-) 
56.01-70 
61.20-5 

61.35-5 
.=)l.Ol-aO 
52.70-1 

61.25-15 

61.20-10 
IH.20-15 
61.25--L~ 
61.30-10 
61.25-16 
61.25-20 
61.25--15 
56.05-1 
56.05-1 
56.05-1(Q) 
56_ll.'}--1(n) 
52.01-35 

61.20-10 
61.20-15 
.=)6.05-1 
32.70-40(j) 
56.05-5 
52.65-5(a.) 
56.05-6 

61.3&-1 

53.03-70 

52_10-15 
52.0&-10 
52.30-10 

52.70-10 
52.2&-20 

53.05 
55.0j-15(j) 

55.07-5 

52.jo-l0 
52.35-1 
52.45-1 
54.03-25 

52.55-1 
52.55-5 
52.55-1 
52.55-5 
52.5.'5-1 
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Tube holes: 
and endE __________________ _ 
circumferential ligament- _____ _ 
diagonal ligaments ___________ _ 
drilling or punching __________ _ 
efficiency ___________________ _ 
in shell or drum _____________ _ 
not normal to platc __________ _ 
pitch _______________________ _ 

reinforcement of ligaments for __ 
spacing, examples of _________ _ 
unsymmetrical ligaments _____ _ 

Tube sheet attachments ________ _ 
Tube sheets: 

of fire tube boilers (combustion 
chamber); 

c-omputat-ion ______________ _ 
definitiOD _________________ _ 
flange radius ______________ _ 
repairs to ________________ _ 

of unfired pressure vessel _____ _ 
of water ttl be boilers: 

circumferential ligament, 
definition oL ____________ _ 

curved, definition oL _______ _ 
cylindrical, design _________ _ 
diagonal ligament, definition 

of ______________________ _ 
efficiency: 

diagonaL _______________ _ 
longitudinaL ____________ _ 

flat, definition oL __________ _ 
welding repairs to __________ _ 

Tube spacing, examples of ______ _ 
staggered, vertical distance of __ 

Tubes: 
boiler and superheater: 

allowable stresses, table of __ _ 
computations and maximum 

allowable pressures ________ ! 
subject to internal pressure ___ l 
welding safe ends __________ -I 
we~~ing repairs to- __________ i 

defimtlOn oL _________________ : 
electric-resistance welded, dcf- ! 

init.ion oL - - - - - - - - - - - - - - - - - i 
heat exchanger ______________ _ 
materials fOL___ _ ______ _ 
piping-- ____ _ 
seamless, definition of ________ _ 
stay, definition oL ___________ _ 

Unfired pressure vessels: 
access and inspection opcnings_ 
approval of _________________ _ 
bolting _____________________ _ 
brazed ______________________ _ 
cast construction ________ _ 
cast iron heads ______________ _ 
definition oL ________________ _ 

~~!!!~t~~-f~O~ sh~p- i~s-p-e-ct.i~~~1 
eYaporat,or safety Yah-es 
foreign-built _____ _ 
heat exchanger, definition oL __ _ 
hydrostatic tests, new ,-essei.s __ _ 

at annual inspections _______ -1 

~~~f~~_n_-~= = = = = == = = = = = = = = = = = I materiaL ___ ------- _ ---------1 nozzle openings ______________ _ 

INDEX 

Subpart or $('cti.on 

52.55-5 
52.40-5 
52.4{}-5 
52.35-10 
52.4{}-5 
52.4{}-5 
52.40-5 
52.40-5 
52.40-10 
52.40-5 
52.40-15 
54.03-15(g) 

52.45--10 
52.45--1 
52.45--15 
58.1{}-35 
54.03-15 

52.40-1 
52.40-1 
52.05-10 

52.4{}-1 

52.4{}-5 
52.4{}-5(e) 
52.40-1 
58.1{}-20 
52.4{}-5(c) 
52.45--1O(bi (2) 

52.05--10(a) 

52.55-10 
52.55-15(0) 
52.55--15(b) 
58.1{}-5 
52.55-1 

52.55-1 
54.03-20 
52.55-5 
55.07-5 
52.55-1 
52.55-1 

54.03-35 
54.01-10 
54.03-25 
56.10-1 
54.03-5 
54.03-12 
54.01-5 
54.03-5 
54.01-1 
54.07-10 
52.01-50 
54.01-5(b) 
61.25-1.5 
61.25-20 
61.25-1 
61.40-5 
54.03--1 
54.03-40 
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Item ! 

unfired pressure vessels-Con. I 
relief valves _________________ _ 
subject~ to shop ill8pection ____ --I 

tube':h- - ---- - --- - - - - - -. -. - --I tube w eetl:i ________________ _ 
workmanship ______________ _ 

'Welded (see Welding) 
unfired steam boilers ____________ 

I
: 

["nit feed system ________________ , 

U ~~~:gr~:~~~~i~~~ ~ __________ I 
distance between _____________ _ 
flatheads_ - - - _ - ____ ~ ________ --i 
in shells or drums ____________ _ 
maximum diameter of ________ _ 
'Welded joints ________________ _ 
welding repairs to ____________ _ 

U nsta ved fls theads: 
coeffiCients for _______________ _ 
definition oL ________________ _ 
reinforced openings in ________ _ 
thickness oL _______________ _ 
unreinforced openings in_ 

Unstayed heads, definit,ion of ____ _ 
Cnsymmetrical ligaments _______ _ 
Cnsymmetrical spacing of t.ube holes _______________________ _ 
C-tube tube sheets _____________ _ 
Valves: 

affidavit for _________________ _ 
and cocks,loc-ation oL ________ _ 

installation oL ____________ _ 
and fittings __________________ _ 
and mountings, inspection of __ _ 
auxiliary stop, definition ______ _ 
blowoff ____________ ~ ________ _ 
bodies or fittings, thickness oL_ 
boiler stop, main and auxiliary __ 
bolted bonnets _______________ _ 
bolting _____________________ _ 
breech lock bonnets __________ _ 
bronze ______________________ _ 
cast iron ____________________ _ 

check, on feed pipe ____________ . 
design oL ____________________ I 
direction of closure ___________ _ 
disks __ ~ _____________________ : 
feed _________________________ ; 
flanges of _ -- _____ -- ----- -- ___ I 
fuel oil equalizing _____________ : 
main stop, definition _________ _ 
hydrostatic test of _______ _ 
malleable iron ___________ ~ ___ _ 
rnarking ____________________ _ 
materiaL __________________ _ 
of nonferrous materiaL _______ _ 
on bottom blowoff ___________ _ 
on feed pipe ________________ _ 
on fuel oil service ___________ _ 
on oilliIll'S _________________ _ 
on steam outleL ____________ _ 
plug-cock type ___________ _ 
pressure-seal bonnet type ____ _ 
pressure redueing _________ _ 
relief (see Relief yalyes) 
remote controL __________ _ 
rising-st.em type _______ _ 
safety (see Safety valves) 
salinometer cocks ______ _ 
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54.07-5 
54.01-1 
54.03-20 
54.03-15 
54.03-5 

54.03-27 
55.1{}-IO(e) 

52.2{}-20(c) 
52.2{}-20(c)(4) 
52.25-25 
52.25-10 
52.25-15 
56.01-55 
58.10-5 

52.22-10 
52.22-1 
52.22-15 
52.22-10 
52.22-15 
52.22-1 
52.4{}-15 

52.4{}-5 
54.03--15(e) 

55.01-15 
55.07-IO(g) 
55.07-25(1) 
55.07-10 
61.2{}-20 
52.70-1 
52.70-30 
55.07-15 
55.1{}-1 
55.07-IO(b) 
54.03-25 
55.07-10 
55.07-I(d) 
55.07-10 
55.07-1 (e) 
55.1{}-1O(b) 
55.07-10 
55.07-IO(a) 
55.07-1O(d) 
55.1{}-1O 
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55.07-25(q) 
52.70-1 
61.30-5 
55.07-1 (e) 
55.07-IO(e) 
55.07-1 
55.07-1 
52.70-30 
55.10-10 
55.10-40 
55.10-35 
55.10-1 
5.5.07-IOc.D 
55.U7-1U(b) 
;:)5_07-25 

,55.07-25(i) 
;j5.07-10 

52.70-55 



Valves-Continued 
sea; and strainers, inspection oL 
installation of _______________ _ 
self-closing type, in sounding 
tu~s _____________________ _ 

:~~~~t_ :~~~ ~ == === ======= = = = = I stop _________________________ , 
test cocks, definitiOll _________ _ 
union bonnet tvpe ____________ i 

Van Stolle flangeS _______________ ! 
Variations in pressure of tem-

perature ____________________ _ 
Vent pipes ____________________ _ 
Ventilation of compartments con-

taining liquefied gases ________ _ 
':ents for diese~ fuel tanks _______ 1 

'\, eots for gaRolme fuel tanks _____ , 
':~rtical bo~ers, fusi~le plugs in---i 
'\, IDvl chlonde matenals ________ _ 
\Vater column, definition oL-----i 
'Vater column pipes, inspection oLI 
'Vater gauge glasses, inspection oLi 
'Water indicators _______________ _ 
·Wat.er tube boiler, definition oL __ 
"\\Tat.er wail, definition of ________ _ 
Welded connections of boiler and 

superheater tubes __ -- _ -- -- ----I 
Welded head attachments: 

dished heami- _______________ _ 
fiatheadB ___________________ _ 

Welded joint. efficiencics ________ _ 
'W~lded j?ints: 

InSpectIOn oL _______________ _ 
longitudinal and circumferen-

tial _______________________ ' 
radiographic testing ________ -_ - i 
spot examination oL __________ i 
stress-relieving_ - - - - -- - - - - - - - - i 
unrein forced openings _________ 1 

Welded nozzle connections: ac-I 
ceptable types of nozzle fittings_ 

61.30-20 
55.10--70 

55.10-65(b) 
55.07-15 
55.07-1 (c) 
55.10-1 
52.70-1 
55.07-1O(b) 
55.07-15 

55.07-8 
55.1Q-60 

55.16-20 
55. 10-50 (g) 
55.16-1 
52.7(}-40 
51.90-1 
52.70-1 
61.20-20 
61.20-20 
52.70-50 
52.01-1 
52.60-1 

52.55-5 

I~DEX 

56.01-50, 56.01-55 
52.22-10 
56.01-30 

56.05-5 

56.01-55 
56.05-5 
56.05-6 
56.01-70 
56.01-57 

52.25-45 
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61.25-15 
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56.05-3 
56.01-10 

5S.lo-l 
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56.05-5 
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51.01-30 



COAST GUARD DISTRICT COMMANDERS AND MERCHANT MARINE ACTIVITIES 

District 

1st. __ _ 

3d ________ _ 

5th ____ _ 

9th __ . ____ _ 

TiU, City 

Commander, 1st Coast Guard District__ Boston __ _ 
Chief, .:'.lerchant Marine Safety Division _______ .do ___ _ 
Officer in Charge ,~farine Inspection... ___________ do __ _ 

__ do _____________________ " ___________ Portland __ _ 
_____ do _______ .___ Pro\-idence. ___ _ 

Commander, 2d Coast Guard DistricL. St. Louis ______ _ 
Chief, Merchant Marine Safety Division. ______ .do ___ _ 
Officer in Cbanre, Marine Inspection___ _ __ do _____ _ 

State Address 

.M8$achusetts,02109 __ 1400 Customhouse. 
_ __ do_____ Do. 

_ __ . .do_________ 427 Commercial St 
~t:aine. 04Il2_ _________ P.O. Box lOB, Pearl Street StatioIl. 
Rhode Island, 02903 ___ . 409 Federal Bid!!". 

~Hssouri, 63103 __ 
_____ do ____ _ 
_ __ ._do__ _ __ 

_I Fedcral Bldg., 1520 ~lark:et St. 
Do. 
Do. __ do ________ .= _____________________ .____ Cairo __ _ __ ' TIlinois,ti2914 ____ _ P.O. Box 391. 

Box 69~. _____ do_______________ _____________ Dubuque 
__ do_______ _____________ _____________ Cincinnati 

_ . do _________ ." _______________________ _ LonisvUle ___ _ 
_ _ _ _ _ do ___________________ • ________ _ 

___ do______ _ _________ _ 
~t:emphis _______ _ 
Nashville __ 

_____ do____ _ ____________ _ Pittsburgh ____ _ 
_____ do __ _ Huntington 

Iowa, 52003 __ _ 
Ohio,4.'i202-------

Kentucky, 40202 _____ _ 
Tennessee, 33103_ 
Tennessee, 37203 __ 
Pennsylvania. 15222 __ 
West Virginia, 25701._ 

Room &tI3, Federal Office. Bldg, 550 :!\.l:lin 
8t. 

2M- Francis Bldg., 4th and Chestnut Sts. 
.\!..'i6 Federal Bldg., 167 Xorth ~lain St. 
670 U.S. Court House., gOI Broadway. 
12]5 Park Bldg. 
32S Post omre and Fe.deral Court IIouse. 

Bldg., 5th Ave. and 9th St. 

Commander, 3d Co~t GU3l'd Dist-ri('t.____ New York New York,I(0)4 ____ _ Customhouse. 
Chief, Merchant Marine Safety Divl<tion ________ do_________ _ __ ._do ____ _ Do. 
Officer in Cbarge, ~larine Inspe('t.ion__ _ ___ .do__ _ ____ do. _______________ _ Room 720, Customhouse. 

31~ Federal Bldg. 
Customhouse.. 

_____ do________ _____________ ___________ Albany_____ New York,I2207._. __ _ 
____ .do Philadelphia__ Pennsylvania, I9loo __ 

CommandE'r, 5th Coa.~t Guard DistrlC.·'-.-_-__ -_-_I-::pco-,""'c--o-Uc'Ch-_-__ --1 Virginia,237{l5 _______ 1 Federal Bldg., 431 Crawford St. 

Offi<'Cr in Charge, )':larine Inspection.. ___________ do_________ •. m:. ..... 
Chief, Merchant ~t:arine Safety Division _________ do ______________ --_-_-.-_ddOo_--_-·-_-_--_____ I Room DO.;..." F,d,-.' Bldg 

__ do ______ . ___________________ Wilmington ______ , Xorth Carolina, 284.01 101-105 Customhou..<:e. 
____ .do_ _____________ Baltimore____ Maryland.21202 ____ . _ Customhouse 

Commander, 7th Coa~t Guard District_. ____ 1 Miami ________ _ 
Chief, !\:Ierchant Marine Safety Dlvision _________ do ______ . ____ _ 
Officer in Cha~, Marine Inspection__ _ __ . __ ._do _________ _ 

_____ do ___________ . _______________________ Tampa ___ . ____ _ 

---~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i f~l~~~~~~~~~~~~ 
COIIlill!lnder, 8th Coast Guard District.___ Ncw Orleans_ 
Chicf, Merchant )':larine Safety Dinsion _________ do ___ _ 
Office-r in Charge, Marine Inspection _______ , ... _do __ _ 

__ do____ _____________ _ _______ .____ l'vIohile __________ _ 
_____ do___ _ ______ . _________ ._ Port Arthur __ _ 

__ do. _____ .__________ ____________ Galveston ___ .. __ _ 
_____ do______ _ __________ .________ Corpus ChristL __ _ 

__ do _____ " __ ._,_,_,__ ______________ Houston_ 

Commander, 9th Coast Guard District. __ Cleveland __ 

Florida, 33130_ _____ do ____ . __________ . 
_ ____ do _____ . _________ _ 
Florida. 33601.. _______ . 
South Cal"olina, 29403_ 
Geoqrr'l,31402 
Florida, 32201. 
Puerto Rico, 00!l04. _~_ 

Room 1203, Federal BId.;., 51 SW.lst Ave. 
Do. 

Room 1202, Federal Bldg., 51 SW.l~t Ave. 
Room 210, 5CO Zaek St., P.O. Box 3172. 
625 Federal Bldg_, 334 Meeting St. 
P.O. Box 191. 
210 Federal Bldg., P.O. Box 4968. 
302 Federal Bldg., P.O. Box 3666. 

Louisiana.7013O _______ 332 B Customhouse, 423 Canal St. 
_____ do__ 401 Cu.stomhOlL<:e,423 Canal St. 
_ ____ do _________________ 310 Customhouse, 423 Canal St. 
Alabama, 36602 ___ .__ 563 Federal BldJ!". 
Texas,77641._ General Delivery. 
Texas, 77550____ 232 Customhouse. 
Texas. 7840L ________ 101 Federal Bldg. 
Texas,7701L- ________ 17300 Wingate St. 

Ohio. 44113 __ ),1OOn Post Office Bldg., West 3d and 
Prospect Sts. 

Chief, :!\Ierchant :!\1arine Safety Dh-ision.. _______ do ____________ : _____ do_________ Do. 
Officer in Charge, Marine Inspection ________ . ____ do__________ Ohio. 44114______ _____ 1055 E. Ninth St. 

---- _do____ ---- ___ I Buffalo____ ~ew York ,14203 ______ 440 Federal Bldg., 121 Ellicott St. 
do ______ OS\lCl!O___ ____ ~ewYork,13126---___ 2O.S Federal BJdg. 

=~=~~~~~~;;_~~~~~~~~==~=~~~~~~~~ -=---- = ~~~~- ~N~~~ --- -_____ ~~~~i{~~~~======. ~~~}~i~L~l11~., 2M Summit St. 
_____ do _________ ._______ __________________ Saint Ignace. ____ i Michigan.49;81______ Municipal Bldg. 

_do_____ _ __________________________ I Chicago______ ' IllinoiS,60617 10101 S. Ewing Ave. 
_____ do______________ ___________ Ludington__ ~-liehigan,4943L----- P.O. Box 31lS. 
___ ._do______ ______________ Milwaukee___ Wisconsin, 53203. _ Room 4.00, 135 West Wells St. 

-:---
llth ____ .. ___ Commander, 11th Coast GllW"d District _____ Long Beach California, 90802_______ IIeartv.-ell Bldg., 19 Pine A\"e. 

Chif'f, ~lerchant Marine Safety Di\"ision.._ _ __ . _do_____ ._ .. _do _______ .. Do. 

13th __ _ 

17th _______ ._ 

Officer in Charge, )':larine Inspection_____ Wilmington__ ____ California, 90744 _______ (Los Angelcs-Long Beach) Center Bldg., 
7SON. Broad An':. 

_____ do__________________ San Diego California, 92101. ______ Room 12A, Broadway Pier. 
~~~~--I~~--~----------Commander, 12th Coast Guard DistricL __ 

Chief, ~:Ierchant MariHe Safety Division __ 
Officer in Charge, Marine Inspection __ 

San Francisco ____ .! California. 9412t1..___ 630 8ansome St. 
_ ____ .do _________________ do ____ ._ Do. 

_ __ do. ___ . _ _ _--_._._-d_oc-_______ I_s_"'_'_'con_B_,cB_ox_""_-_'_. ________ _ 
Comnumdcr, 13th Coast Guard DistricL__ S-eattle __ .. Washington,9811H 618 2d Ave. 
Chief, )'1erchant ~:larinc Safety Diruioll ____ .. __ do _____ do__ Do. 
Officer in Charge, :Marine Inspection _______ , _____ do____ _ __ do____ Do. 

_._do ______ . Portland__ Oregon, 97204_ Room 202, Lincoln Bldg., 208 S\\'". 5th _~xe. 
--~-----I~~-------

Commander, 14tb Coast Guard District _____ ' Honolulu Haw&ii,00814_ 1347 Kapiolani Bl\"d. 
Chief. Merchant .'\Iarine Safety Dh-i~ion _______ do____ Hawaii 96.513_ 610 Fort St. 
Offlcerin Charge, .'\.Iarine Inspcctioll.. ______ ; ____ .do _____ do___ Do. 
____ do_ _ _______________ , Guam__ l\1arianas Islands. 

-c-----
Conlmander, 17th Coast Guard Disrrict.._ Juneau___ _ _____ 1 '\laska \}9:'01 -
Chief, Merehant )'1arine Safety Di\,jsioIl __ I _do - ------ .-- do. ___ . 
Officer in Chaq,TC, .'\.I&rine Inspec!ion_____ do___ _. do 
____ do___________ _ __________ ._. __ Anchorage. ____ Alaska 99501._ 
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P.O. Rox 2631. 
Do. 
Do. 

P.O. Box 1255. 



MERCHANT 
MARINE DETAILS 

LONDOX 

BRE~1EN 

NAPLES 

LOCAL ADDRESSES 

! Commander, Coast Guard Acth-itie.5, Europe, 
Staff Box 5, 
7, North Audley Street, 
LOXDOX, W. 1., England. 

)-Ierchant ~larine Detail Officer, USCG, 
American Consulate General, 
1, Praesident Kennedy Platz, 
BRE:ME~, Germany_ 

:\lerchant :Marine Detail Officer, USCG, 
American Consulate General, 
Piazza Principe di )\apoH, 
XAPLES, Italy. 

-------1-

ATHENS 
Merchant ~larine Detail Officer, rSCG, 
American Embassy. 
ATHENS, Greece. 

-------1-

ROTTERDAM 
Merchant ::\larine Detail Officer, USCG, 
American Consulate General, 
Vlasmarkt. 1, 
ROTTERDA)'I, Xetherland". 

------1-
~lerchant Marine Detail Officer, USCGJ 
Xorth Pier, YOKOHAMA 
YOKOHAMA, Japan. 

o 
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