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(tii) La.dders over 16 feet long and up 
to a.nd including those 20 feet long shall 
have side ralls of not less than 1%6 x 2% 
inch lumber. 

(4) Trestle ladders and base sections 
of extension trestle ladders shall be so 
spread that when in an open position 
the spread of the trestle at the bottom, 
inside to inside, shall be not less tha.n 
5¥, inches per foot of the length of the 
ladder. 

(5) The width between the side ralls 
at the bottom of the trestle ladder or of 
the ba.se section of the extension trestle 
la.dder shall be not less than 21 inches 
for all ladders and sections 6 feet or less 
·In·. length. For longer 'Iengths of ' lad­
der the width shall be increased a.t lea.st 
1 inch for ea.ch additional foot'of length. 
The width between the side ralls of the 
extension section of the trestle ladder 
shall be not less tha.n 12 inches. 

(6) In order to limit sprea.dIng, the 
top ends of the side rails of' both the 
trestle la.dder a.nd of the ba.se section of 
the extension trestle la.dder shall be 
beveled, or of equivalent coru;;truction, 
a.nd shall be provided with. .. metal 
hinge. ' 

(7) A metal sprea.der or locking device 
to hold the front a.nd ba.ck sections in 
an open position, and to .,hold the ex­
tension section securely In the elevated 
position, shall be· a .~mponent of each 
trestle ladder or extension. trestle lad­
der. 

(8) Rungs shall be parallel and level. 
On the trestle ladder, or on -the base sec­
tion of the extension trestle ladder, rungs 
.shall be spaced not less than 8 inches 
nor more than 18 inches apart; on the 
extension section of the extension trestle 
Ia.dder, rungs 'shall be spaced not less 
than 6 inches nor more than 12 inches 
apart. 

(9) Pla.tform planking shall be in 00-
cordance with the requirements of para­
graph (h) of this· section, except that 
the width of the pla.tform pla.nking shall 
not exceed the distance between the side­
rails. 

(10) Backralls and toeboards sha.U be 
in accordance with the requirements of 
para.graph (1) of this section. 

(e) Painters' suspended scaffolds. (1) 
The supporting hooks of swinging scaf­
folds shall be constructed to be equiva.­
lent In strength to mlld steel or wrought 
i£.on, shall be torged with care, shall be 
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not less than 'Va inch In diameter, and 
shall be secured to a safe anchorage at 
all times. 

(2) The ropes supporting a swinging 
scaffold shall be equivalent in strength 

to 'first-grade %. inch diameter manila 
roPe properly rigged into a set of stand­
ard 6 inch blocks consisting of at least 
one double and one single block. 

(3) Manila. and wire rOOles shall be 
carefully examined before each opera­
tion and thereafter as frequently as may 
be necessary to ensure their safe condi­
tion. 

(4) Each end of the scaffold platform 
shall be supported by a wrought Iron or 
mild steel stirrup or ha.nger, which in 
turn is supported by the suspension 
ropes. 

(5) Stirrups shall be constructed so a.s 
to be equivalent in strength to wrought 
iron % inch in dla.meter. 

(6) The stirrups shall be formed with 
a horizontal bottom member to support 
the platform, shall be provided with 
means to support the guardrail and mid­
rail and shall have a loop or eye at the 
top for securing the supporting hook on 
the block. 

(7) Two or more swinging scaffolds 
shall not at a.ny tbn. be combined into 
one by bridging the distance between 
them with planks or any other form of 
platform. 

(8) No more than two men shall be 
permitted to work at one time on a 
swinging scaffold built to the mlnimwn 
specifications contained in this ·para­
graph. Where heavier construction is 
used, the number ot men permitted to 
work on the scaffold shall be determined 
by the size and the safe working load of 
the scaffold. 

<9) Hackrails and toeboards shall be 
in accordance with the requirements of 
paragraph (1) of this section. 

(10) The swinging scaffold platform 
shall be one of the three types described 
in subparagraphs (11), (12), a.nd (13) of 
this paragraph. 

(11) The ladder-type platform con­
sists of boards upon a horizontal ladder­
Uke structure, referred to herein as the 
ladder, the side rails of which are par­
allel. If this type of platform is used the 
following requirements shall be met: 

(1) The width between the side ralls 
sha.ll be no more than 20 inches. 

(11) The side ralls of ladders in ladder-
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type platforms shall be equivalent in 
strength to a beam of clear stratght­
grained spruce of the dimensions con­
tained In Table E-2 In § 1501.68. 

(111) The side ratls shall be tied to­
gether with tie rods. The tie rods sha.ll 
be not less than %. Inch in diameter, 
located no more than 5 feet apart, pass 
through the ralls, and be riveted up tight 
against washers at both ends. 

(Iv) The rungs shall be of strrught­
grained oak, ash, or hickory. not less 
than 1 Yo inches diameter, with % Inch 
tenons mortise' into the side rails not 
less than 'Va Inch and shall be spaced no 
more than 18 inches on centers. 

(v) Flooring strips shall be spaced no 
more than % inch apart except at the 
side rails, where 1 inch spacing Is per­
missible. 

(vi) Flooring strips shall be cleated on 
their undersides. 

(12) The plank-type platform consists 
of planks supported on the stirrups or 
hangers. If this type of platform is 
used, the following requirements shall 
be met: 

(IJ The planks of plank-type plat­
forms shall be of not less than 2 x 10 Inch 
lumber. 

(11) The platform shall be no more 
than 24 Inches in width. 

(lU) The planks shall be tied together 
by cleats of not less than 1 x 6 Inch lum­
ber. nailed on their undersides at inter­
vals of not more than 4 feet. 

<tv) The planks shall extend not less 
than 6 inches nor. more than 18 inches 
beyond the supporting stirrups. 

(v) A cleat shall be naUed across the 
platform on the underside at eaeh end 
outside the stirrup to prevent the plat­
form from sUpping of! the stirrup. 

(vtJ Stirrup supports shall be not more 
than 10 feet apart. 

(13) The beam-type platform con­
sists of longitudinal side stringers. with 
cross beams set on edge and spaced not 
more than 4 feet apart on which longi­
tudinal platform planks are laid. If this 
type platform is used the following re­
quirements shall be met: 

(1) The side strJngers shall be of 
sound, straight-grained lumber, free 
from knots, and of not less than 2 x 6 
inch lumber. set on edge. 

<11> The stringers shall be supported 
on the stirrups with a clear span be­
tween stirrups of not more than 16 feet. 
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(itt) The stringers sha.ll be bolted to 
the stirrups by U-bolts passing around 
the stirrups and bolted through the 
stringers with nuts drawn up tight on 
the inside tace. 

(tv) The ends of the stringers shall 
extend beyond the stirrups not less than 
6 inches nor more than 12 inches at each 
end of the platform. 

(v) The platform sha.ll be supported 
on cross beams of 2 x 6 inch lumber be­
tween the side stringers securely nailed 
thereto and spaced not more than 4 feet 
on centers. 

(vB The platfonn shall be not morc 
than 24 inches wide. 

(vlt) The platform shall be formed of 
boards % inch In thickness by not less 
than 6 inches In width, natled tightly 
together, and extending to the outside 
face of the stringers. 

(vill) The ends of all platform boards 
shall rest on the top of the cross beams, 
shall be securely naUed, and at no inter­
mediate points In the length of the plat­
form shall there by any cantilever ends. 

(f) Horse scaffolds. (I) The mini­
mum dimensions of lumber used 10 the 
construction of horses shall be in ac­
cordance with Table E-3 In § 1501.68. 

(2) Horses constructed of materials 
other than lumber shall provide the 
strength, rIgidity and security required 
of horses constructed of lumber. 

(3) The lateral spread of the legs 
shall be equal to not less than one-third 
of the height of the horse. 

(4) All horses shall be kept In good 
repair, and shall be properly ' secured 
when used in staging or In locations 
where they may be insecure. 

(5) Platform planking shall be in ac­
cordance with the requirements of para­
l\Taph (h) or. this section. 

(6) Backralls and toeboards shall be 
in accordance with paragraph (1) of this 
section. 

(g) Other types of scaffolds. (I) 
Scaffolds of a type for which specifica­
tions are not contained In this section 
shall meet the general reqUirements of 
paragraphs (a), (h) and (1) of this sec­
tion, shall be in accordance with recog­
nized prinCiples of design and shall be' 
constructed in accordance with accepted 
standards covering such equipment. 

(h) Scaffold or platform planking. 
(1) Except as otherwise provided in 
paragraph (e) (llJ and (13) of this 
section, platform planking shall be of 
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not less than 2 x 10 inch lumber. Plat­
form planking shall be straight-grained 
and free from large or loose knots and 
may be either rough or dressed. 

(2) Platforms of staging shall be not 
less than two 10 inch planks in width 
except in such cases as the structure 
of the vessel or the width of the trestle 
ladders make It impossible to provide 
such a width. 

(3) Platform planking shall project 
beyond the supporting members at either 
end by at least 6 inches but in no case 
shall project more than 12 inches unless 
the planks are fastened to the support­
ing members. 

(4) Table E-4 in ! 1501.68 shall be 
used as a gutde in determ.1n1ng safe loads 
for scaffold planks. 

(1) Backrails and toeboGrds. (1) 
Scaffolding, staging, runways. or work­
ing platforms which are supported or 
suspended more than 5 feet above 
a solid surface, or at any distance above 
the water. shall be provided with a rail­
ing which has a top rail whose upper sur­
face is from 42 to 45 inches above the 
upper surface of the staging, platform, 
or runway and a' midrail located half­
way between the upper rail and the stag­
ing, platform, or runway. 

(2) Ralls shall be of 2 x 4 Inch lumber. 
fiat bar or pipe. When used with rigid 
supports, taut wire or fiber rope of ade­
quate strength may be used. If the dis­
tance between supports is more than 8 
feet. ralls shall be eqUivalent In strength 
to 2 x 4 inch lumber. Rails shall be 
ftnnly secured. 

(3) Ralls may be omitted where the 
structure of the vessel prevents their 
use. When rails are omitted employees 
working more than 5 feet above saUd 
surfaces shall be protected by safety belts 
and life lines meeting the requirements 
of § 1501.84(b). and employees working 
over water shall be protected by buoyant 
working vests meeting the requirements 
of § 1501.84(a). 

(4) Employees working from swinging 
scaffolds which are triced out of a verti­
cal line below their supports or from 
scaffolds on paint floats subject to surg­
Ing. shall be proteeted against failing 
toward the vessel by a railtng or a safety 
belt and line attached to the backrail. 

(5) When necessary, to prevent tools 
and materials from fsll1ng on men be­
low,. toehoards of not less than 1 x 4 Inch 
lumber shall be provided. 

(j ) Access to staging. (1) Access 
from below to staging more than 5 feet 
above a fioor, deck or the ground shall 
,consist of well secured stairways, cleated 
ramps, fixed or portable ladders meet­
ing the applicable requirements of 
§ 1501.42 or rigid type non-collapsible 
trestles with parallel and level rungs. 

(2) Ramps and stairways shall be pro­
vided with 36-Inch handrails with 
midrails. 

(3) Ladders shall be so located or 
other means shall be taken so that it is 
not necessary for employees to step 
more than one foot from the ladder to 
any intermediate landing or platform. 

(4) Ladders forming integral parts of 
prefabricated staging are deemed to 
meet the requirements of these regula­
tions. 

(5) Access from above to staging more 
than 3 feet below the point of access 
shall consist of a straight. portable lad­
der meeting the applicable requirements 
of § 1501.42 or a Jacob's ladder properly 
secured, meeting the requirements of 
§ 1501.44<dl. 

§ 1501.42 Ladders. 

(a) General requirements. (1) The 
use of ladders with broken or missing 
rungs or steps, broken or split side rails, 
or other faulty or defective construction 
Is prohibited. When ladders with such 
defe~ts are discovered, they shall be im­
mediately withdrawn from service. 
Inspection of metal ladders shall include 
checking for corrosion of interiors of 
open end, hollow rungs. 

(2) When sections of ladders are 
spliced, the ends shall be abutted. and 
not fewer than 2 cleats shall be securely 
nailed or bolted to each rail. The com~ 
bined cross sectional area of the cleats 
shall be not less than the cross sectional 
area of the .side rail. The dimensions 
of side ralis for their total length shall 
be those specifted in paragraphs (b) 
or (c) of this section. 

(3, Portable ladders shall be lashed, 
l>locked or otherwise secured to prevent 
their being displaced. The side rails of 
ladders used for accei:::iS to any level 
shall extend not less tha!1 36 inches above 
that level. When this is not practical, 
grab rails which will provide a secure 
grip for an employee moving to or from 
the point of access shall be installed. 

(4) Portable metal ladders shall be 01 
strength equivalent to that of wood 
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ladders. Manufactured porta.ble metal 
ladders provided by the employer shall be 
in accordance with the provisions of the 
American Standard Safety Code for 
Portable Metal Ladders. AI4.2. 

(5) Portable metal ladders shall not 
be used near electrical conductors nor 
for electric arc weldJng operatIon!. 

(6) Manufactured portable wood lad­
ders provided by the employer shall be' 
In accordance with the provisions of the 
American Standard Safety Code for 
Portable Wood Ladders. AU.I. 

(b) ConstTuct/on of pOTtable wood 
cleated ladders up to 30 feet in length. 
(1) Wood side ralls shall be made from 
West Coast hemlock. Eastern spruce, 
S1tka spruce, or wood of equivalent 
strength. Material shall be seasoned. 
straight-grained wood, and free from 
shakes. checks, decay or other defects 
which will impair Its strength. The use 
of low density woods Is prohibited. 

(2) Side ralls shall be dressed on all 
sides. and kept free of splinters. 

(3) All knots shall be sound and hard. 
The use of materIal conta1ning loose 
knots Is prohibited. Knots shall not ap­
pear on the narrow face of the rail and, 
when in the s1de face, shan be not more 
than Y2 inch in diameter or within Y2 
inch of the edge of the rail or nearer 
than 3 inches to a tread or rung. 

(4) Pitch pockets not exceeding Y. 
Inch In width. 2 Inches In length and ~ 
Inch in depth are permissible In wood 
side rails, provided that not more tha.n 
one such pocket appears in each 4 feet of 
length. 

(5) The width between side ralls at 
the base shall be not less than 11 Y2 
inches for ladders 10 feet or less in 
length. 2"or longer ladders this width 
shall be increased at least Y4 inch for 
each additional 2 feet In length. 

(6) Side ralls shall be at least 1% x 
3 % Inches in cross sectIon. 

(7) Cleats (meaning rungs rectan­
gular in cross section with the wide di­
mension parallel to the ralls) shall be 
of the material used tor side rails, 
stralght·gralned and free from knots. 
Cleats shall be mortised Into the edges 
at the side ralls Y2 inch, or fUler blocks 
shall be used on the raUs between the 
cleats. The cleats shall be secured to 
each rail with three lOd common wire 
nails or fastened with through bolts or 
other fasteners of equivalent strength. 
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Cleats shall be uniformly spaced not more 
than 12 Inches apart. 

(8) Cleats 20 Inches or less In length 
shall be at least 2%2 x 3 inches in cross 
section. Cleats over 20 inches but not 
more than 30 Inches in length shall be 
at least 2%::! x 30/... Inches In cross section. 

(c) Construction 0/ portable wood 
cleated ladders fm", 30 to 60 feet in 
length. (I) Ladders from 30 to 60 feet 
In length shall be in accordance with the 
specifications of paragraph (b) of this 
section with the following exceptions: 

(t) Ralls shall be of not less than 2 x 
6 Inch lumber. 

(u) Cleats shall be ot not less than 
1 x 4 inch lumber. 

(tit) Cleats shall be nailed to each 
raU with five 10d common wire nails or 
fastened with through bolts or other 
fastenings of equivalent strength. 
§ 1501.43 Guardingof deck openings. 

(a) When employees are working in 
the vicinity of flush manholes and other 
small openings of comparable size in the 
deck and other working surfaces, such 
openings shall be suitably covered or 
guarded to a height of not less than 30 
inches, except where the use of such 
guards Is made Impracticable by the 
wJrk actually in progress. 

(b) When employees are working 
around open hatches not protected by 
coamlngs to a height of 24 inches or 
around other large openings, the edge of 
the opening shall be guarded in the 
working area to a height of 36 to 42 
inches, except where the use of such 
guards Is made Impracticable by the 
work actually In progress. 
§ 1501.44 Acc~s to vessels. 

(a) Access to vessels afloat. The em· 
player shall not permit employees to 
board or leave any vessel, except a barge 
or river towboat, until the following re­
quirements have been met: 

(1) Whenever practicable, a gangway 
of not less than 20 inches walking sur­
face, at adequate strength, maintained 
in safe repair and safely secured shall 
be used. If a gangway is not practi­
cable, a substantial straight ladder, ex­
tending at least 36 inches above the 
upper landing surface and adequately 
secured against shifting or slipping 
shall be provided. When conditions are 
such that neither a gangway nor a 
straight ladder can be used, a Jacob's 
ladder meeting the requirements of 
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paragraph (d) (I) and (2) of this sec­
tion may be used. 

(2) Each side of such gangway. and 
the turn table if used, shall have a rail­
Ing with a minimum height of approxi­
mately 33 inches measured perpendicu­
hirly from rail to walking surface at the 
stanchion, with a mid rail. Rails shall 
be of wood, pipe, chain. wire or rope 
and shall be kept taut at all times. 

(3) Gangways on vessels inspected 
and certificated by the U.S. Coast Guard 
are deemed to meet the foregoing re­
quirements. except in cases where the 
vessel's regular gangway is not being 
used. 

(4) The gangway shall be kept prop­
erly trimmed at all times. 

(5) When a fixed tread accommoda­
tion ladder Is used, and the angle Is low 
enough to require employees to walk on 
the edge of the treads, cleated duck­
boards shall be laid over and secured to 
the ladder. 

(6) When the lower end of a gangway 
overhangs the water between the ship 
and the dock in such a manner that 
there is danger of employees falling be­
tween the ship and the dock, a net or 
other suitable protection shall be rigged 
at the foot of the gangway In such a 
manner as to prevent employees from 
falling from the end of the gangway. 

(7) If the foot of the gangway Is more 
than one foot away from the edge of the 
apron, the space between them shall be 
bridged by a firm walkway equipped with 
railings, with a minimum height of ap­
proximately 33 inches with mid railS on 
both sides. 

(S) Supporting bridles shall be kept 
clear so as to permit unobstructed pas­
sage for employees using the gangway. 

(9) When the upper end of the means 
of access rests on or flush with the top 
of the bulwark, substantial steps prop­
erly secured and equipped with at least 
one substantial handrail approximately 
33 inches in height shall 1:je provided be­
tween the top of the bulwark and the 
deck. 

(10) Obstructions shall not be laid on 
or across the gangway. 

(11) The means of access shall be ade­
quately muminated for its full length. 

(12) Unless the construction of the 
vessel makes it impossible, the means of 
access shall be so located that drafts of 
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cargo do not pass over it. In any event 
loads shall not be passed over the means 
of access while employees are on it. 

(b) Access to vessels in drydock or be­
tween vessels. Gangways meeting the 
requirements of paragraph (a) (1), (2), 
(9), (10), (11) of this section shall be 
provided for access from wing wall to 
vessel or, when two or more vessels, other 
than barges or river towboats, are lying 
abreast, from one vessel to another. 

(c) Access to barges and river tow­
boats. (1) Ramps for access of vehicles 
to or between barges shall be of adequate 
strength, provided with side boards, well 
maintained and properly secured. 

(2) Unless employees can step safely to 
or from the wharf, float, barge, or river 
towboa.t, either a ramp in accordance 
with the requirements of subparagraph 
(1) of this paragraph or a safe walkway 
in accordance with the requirements of 
paragraph (a) (7) of this section shall be 
provided. When a walkway is imprac ... 
ticable, a substantial straIght ladder, ex­
tending at least 36 inches above the 
upper landing surface and adequately 
secured against shifting or slipping shan 
be provided. When conditions are such 
that neither a walkway nor a straight 
ladder can be used, a Jacob's ladder in 
accordance with the requirements of 
paragraph (d) of this section may be 
used. 

(3) The means of access shall be in 
accordance with the requirements of 
paragraph (a) (9), (10) and (11) of this 
section. 

(d) Jacob's ladders. (1) Jacob's 
ladders shall be of the double rung or 
flat tread type. They shall be well main­
tained 'l.lld properly secured. 

(2) A Jacob's ladder shall either hang 
without slack from Its lashings or be 
pulled up entirely. 

§ 1501.45 Access to and guarding of dry 
docks. 

(a) A gangway, ramp or permanent 
stairway of not less than 20 inches walk.­
ing surface, of adequate strength, main­
tained In safe repair and securely fas­
tened, shall be provided between a fioat­
ing dry dock and the pier or bulkhead. 

(b) Each side of such gangway, ramp 
or permanent stairway, including those 
which are used for access to wing walls 
from dry dock fioors, shall have a railing 
with a mid raU. Such railings on gang-
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ways or ramps shall be approximately 42 
inches in height; and railings on per­
manent stairways shall be not less than 
approximately 30 or more than approxi­
rna tely 34 inches in height. Ralls shall 
be of wood, pipe, chain, wire, or rope 
and shall be kept taut at all times. 

(c) Railings meeting the requirements 
of paragraph (b) of this section shall be 
provided on the means of access to and 
from the floors of graving docks. 

~(d) Railings approximately 42 inches 
in height, with a mid rail, shall be pro­
vided on the edges of wing walls of float­
ing dry docks and on the edges of graving 
docks. Sections of the raillngs may be 
temporarily removed where necessary to 
permit line handling while a vessel 1s 
entering or leaving the dock. 

(e) When employees are working on 
the floor of a fioating dry dock where 
they are exposed to the hazard of falling 
into the water. the end of the dry dock 
shall be equipped with portable stan­
chions and 42 inch railings with a mid 
rail. When such a railing would be im­
practicable or ineffective, other effective 
means shall be provided to prevent men 
tram falling into the water. 

(f) Access to wingwaUs from tIoors ot 
dry-docks shall be by ramps, permanent 
stairways or ladders meeting the applica­
ble requirements of § 1501.42. 

§ 1501.46 Access to cargo spaces and 
confined spaces. 

(8) Cargo spaces. (1) There shall be 
at least one safe and accessible ladder 
in any cargo space which employees must 
enter. 

(2) When any fixed ladder is visibly 
unsafe, the employer shall prohibit its 
use by employees. 

(3) Straight ladders of adequate 
strength and suitably secured against 
shifting or slipping shall be 'provided as 
necessary when fixed ladders in cargo 
spaces do not meet the requirements of 
subparagraph (1) of this paragraph. 
When conditions are such that a straight 
ladder cannot be used, a Jacob's ladder 
meeting the requirements of 11501.44(d) 
may be used. 

(4) When cargo is stowed within·4 
inches of the back of ladder rungs, the 
ladder shall be deemed "unsafe" for trie 
purpose of this section. 

(5) Fixed ladders or straight ladders 
provided for access to cargo spaces shall 
not be used at the same time that cargo 
drafts or other loads are entering or 
leaving the hold. Before using these 
ladders to enter or leave the hold, the 
employee shall be required to inform the 
winchman or crane signalman of his 
intention. 

(b) Confined spaces. (1) More than 
one means of access shall be provided 
to a confined space in which employees 
are working and in which the work may 
generate a hazardous atmosphere in the 
space except where the structure or ar­
rangement of the vessel makes this pro­
vision impractical. 

(2) When the ventilation ducts re­
quired by these regulations must pa.ss 
through these means of access, the ducts 
shall be of such a type and so arranged 
as to permit free passage of an employee 
through at least two of these means of 
access. 
§ 1501.47 Working surfaces. 

When firebox floors present tripping 
hazards of exposed tubing or of missing 
or removed refractory, sufficient plank­
ing to aiiord safe footing shall be laid 
while work is being carried on within 
the boiler. 

Sub part F-General Working 
Conditions 

§ 1501.51 Housekeeping. 

(a) Good housekeeping conditions 
shall be maintained at all times. Ade­
quate aisles and passageways shall be 
maintained in all work areas. All stag­
ing platforms, ramps, stairways, walk­
ways, aisles, and passageways or.. ves::;els 
or dry docks shall be kept clear of all 
debris such as welding rod tips, bolts. 
nuts, and similar material. Welding 
leads, burner hose and air hose in aisles 
or passageways shall be elevated over 
or placed under the walkway surfaces or 
covered by cross-over planks. 

(b) All working areas on vessels and 
dry docks sball be kept reasonably free 
of debris, and construction material shall 
be so piled as not to present a hazard to 
employees. 

(c) Slippery conditions on walkways 
or working surfaces shall be eliminated 
as they occur. 

24 

• 
Ii 



, . 

Title 29-Chapter XIII 

(d) Free access shall be maintained at § ) 501.53 Utilities. 
all times to all exits and to all fire-alarm (a) Steam supply and hoses. (1) 
boxes or fire-extinguishing equipment. Prior to supplying a vessel with steam 

(e) All oils, paints, thinners. solvents from a source outside the vessel, the em­
waste, rags, or other flammable sub- player shall ascertain from responsible 
stances shall be kept in fire resistant vessel's representatives, having know!­
covered containers when not in use. edge of the condition of the plant, the 
§ 1501.52 Illumination. 

(a) All means of access and walkways 
leading to working areas as well as the 
working areas themselves shall be ade­
quately Illuminated. 

(b) Temporary lights shall meet the 
following requirements: 

(1) Temporary lights shall be equip­
ped with guards to prevent accidental 
contact with the bulb, except that guards 
are not required when the construction 
of the rellector Is such that the bulb is 
deeply recessed. 

(2) Temporary lights shall be equipped 
with heavy duty electric cords with 
connections and insulation maintained 
in safe condition. Temporary lights 
shall not be suspended by their electric 
cords unless cords and lights are de­
signed for this means of suspension. 

(3) Cords shall be kept clear of work­
ing spaces and walkways or other loca­
tions in which they are readily exposed 
to damage. 

(c) Exposed non-c u r r e nt-carrying 
metal parts of temporary llghts fur­
nished by the employer shall be grounded 
either through a third wire in the cable 
containing the circuit conductors or 
through a separate wire which is 
grounded at the source of the current. 
Grounding shall be in accordance with 
the requirements of § 1501.72 (b) . 

(d) Where temporary llghtlng from 
sources outside the vessel is the only 
means of illumination, porta.ble emer­
gency lighting equipment shall be avail­
able to provide illumination for safe 
movement of empoyees. 

(e) Employees shall not be permitted 
to enter dark, spaces without a suitable 
portable light. The use of matches and 
open flame lights is prohibited. In non­
gas free spaces, portable lights shall 
meet the requirements of § 1501.12(b). 

(f) Temporary lighting stringers or 
streamer.s shall be so arranged as to 
avoid overloading of branch circuits. 
Each branch circuit shall be equipped 
with overcurrent protection of capacity 
not exceeding the rated current carry­
ing capaCity of the cord used. 
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safe working pressure of the vessel's 
steam system. The employer shall in­
stall a pressure gauge and a rellef valve 
of proper size and capacity at the point 
where the temporary steam hose joins 
the vessel's steam piping f:ystem or sys­
tems. The relief valve shall be set and 
capable of relieving at a. pressure not ex­
ceeding the safe working pressure ~f the 
vessel's system in its present condition, 
and there shan be no means of isolating 
the relief valve from the system which it 
protects. The pressure gauge and relief 
valve shall be located so as to be visible 
and readily accessible . 

(2) steam hose and IIttings shall have 
a safety factor of not less than five (5)' 

(3) When steam hose is hung in a 
bight or bights. the weight shall be re­
lieved by appropriate lines. The hose 
shall be protected against chafing. 

(4) steam hose shall be protected 
from damage and hose and temporary 
piping shall be so shielded where passing 
through normal work areas as to prevent 
accidental contact by employees. 

(b) Electric power. (1) When the 
vessel is supplied with electric power 
from a source outside the vessel, the fol­
lowing precautions shall be taken prior 
to energizing the vessel's circuits: 

(i) If In dry dock. the vessel shall be 
adequately grounded. 

UD The employer shall B,.5Certain from 
responsible vessel's representatives. hav­
ing a knowledge of the condition of the 
vessel's electrical system, that all circuits 
to be energized are in a safe condition. 

<liD All circuits to be energized shall 
be equipped with overcurrent protec~ion 
of capacity not exceeding the rated cur­
'rent carrying capacity of the cord used. 
§ 1501.54 Work in confined or isolated 

spaces. 
When any work is performed in a con­

flned space, except as provided in 
§ 1501.31<b) (3), or when an employee is 
working alone in an isolated location, 
frequent checks shall be made to ensure 
the safety of the employees. 
§ 1501.55 Work on or in the vicinity of 

radar and radio. 
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(a) No employees otner than radar or § 1501.58 First aid. 
radio repainnen shall be pennltted to 
work on masts. king posts or other aloft 
areas unless the radar Bnd radio are 
secured or otherwise made incapable of 
radiation. in either event. the radIo and 
radar shall be appropriately tagged. 

(b) Testing of radar or radio shall not 
be done untU the employer can schedule 
such tests at a time when no work is In 
progress aloft or personnel.,can be cleared 
from the danger area according to min­
imum safe distances established for and 
based on the type. model, and power of 
the equipment. 

§ 1501.56 Work in or on ureboats. 

(a) Before employees are permitted to 
work In or on a lifeboat. either stowed 
or In a suspended positIon, the employer 
shall ensure that the boat is secured in­
dependently of the releasing gear to pre­
vent the boat from falling due to 
accidental tripping of . the releasing gear 
and movement of the davits or capsizing 
of a boat In chocks. 

(b) Employees shall not be p<:rmltted 
to remain In boats whUe the boats are 
being hoisted Into final stowed position. 

(c) Employees shall not be permitted 
to work on the .qutboard side of life­
boats stowed on their chocks unless the 
boats are secured by gripes or otherwise 
secured. to . prevent. · t- : m from swinging 
outboard. 

§ 1501.57 Health and .anitation. 
(a) The employer shall provide ade­

quate washing facll1ties for employees 
engageti In the application of paints or 
coatings or in other operations where 
contaminants can, by ingestion or ab­
sorption, be detrimental to the health 
of the employee. The employer shall 
encourage good personal hygiene prac­
tices by Informing the employees of the 
need for removing surfice contaminants 
by thorough washing of hands and face 
prior to eating or smoJdng. 

(b) The employer shal! not permit 
eating or smoking In areas undergoing 
surface preparation or preservation. 

(c) The employer shall not permit 
employees to work in the immediate 
vicinity of uncovered garbage and shall 
ensure that employees working beneath 
or on the outboard side of a vessel are 
not subject to contamination by drain­
age or waste trom overboard discharges. 

(a) Unless a first aid room and a 
qual1fled attendant are close at hand 
and prepared to render first aid to em­
ployees on behalf of the employer, the 
employer shall furnlsh a first aid kit for 
each vessel on which work is be1ng per­
formed, except that when work Is being 
performed on more than one small ves­
sel at one pier, only one kit shall be re­
quired. The kit, when required, shall be 
kept close to the vessel and at least one 
employee, close at hand, shall be quali­
fied to administer first aid to the Injured. 

(b) The first aid kit shall conalst of 
a weatherproof container with individ­
ual sealed packages for each type at 
Item. The contents of such kit shall 
contain a sulllclent quantity of at least 
the following types of !tems: 
Gauze roller bandages, linch and 2 inch. 
Gauze compress bandages, 4 inch. 
Adhesive bandages, linch. 
Triangular bandage, 40 mch. 
Ammonia Inhalants and ampules. 
Ant18ept1c appUcators or swabs. 
Burn dre88tng. 
Eye dresSing. 
Wire or thin board spUnts. 
Porcepa and tourniquet. 

(c) The contents of the first aid kit 
shall be checked before being sent out 
on each job and at least weekly on each 
job to enaure that the expended Items 
are replaced. 

(d) There shall be available for each 
vessel on which ten (10) or more em­
ployees are working one Stokes basket 
stretcher, or equivalent, permanently 
eqnipped with bridles for attaching to 
the hoisting gear, except that no more 
than two stretchers are required on each 
job location. Stretchers shall be kept 
CIOBe to the vessels. This paragraph 
does not apply where ambulance serv­
ices carry such stretchers. 

Subpart G-Gear and Equipment for 
Rigging and Materials Handling 

§ 1501.61 Inspection. 

(a) All gear and equipment provided 
by the employer for rigging and ma­
terials handling shall be Inspected be­
fore each shift and, when necessary, at 
Intervals during Its use to ensure that It 
Is safe. Defective gear shall be removed 
and repaired or replaced before further 
use. 
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(b) The safe working load of gear as 
specified In II 1501.62 and 1501.63 shall 
not be exceeded. 
§ 1501.62 Ropes, chains and slings. 

(&) Manila rope and manila rope 
slings. (1) Table 0-1 in § 1501.68 shall 
be used to determ1ne the safe working 
load of various sizes of' manUa rope and 
manlla rope slings at various angles, ex­
cept that higher safe working loads are 
permissible when recommended by the 
manufacturer for specific, identifiable 
products, provided that a safety factor 
of not less than five (5) Is maintained. 

(b) Wire rope and wire rope slings. 
(1) Tables 0-2 through 0-5 In ! 1501.68 
shall be used to determine the safe work­
ing loads of various sizes and classifica­
tions of improved plow steel wire rope 
and wire rope slings with various types 
of terminals. For siZes, classifications 
and grades not included In these tables. 
the safe working load recommended by 
the manufacturer for specific. identifi­
able products shall be followed, provided 
that a safety factor of not less than five 
(5) 1.3 maintained. 

(2) P.rotruding ends of strands 1n 
splices on slings and bridles shall be 
covered or blunted. 

(3) Where U-bolt wire rope clips are 
used to form eyes, Table 0-6 In § 1501.68 
shall be used to determine the number 
and spacing of clips. The U -bolt shall 
be applied so that· the "U" section Is in 
contact with the dead end of the rope. 

(4) Wire rope shall not be secured by 
knots. 

(c) Chains and cluzin slings. (1) 

Tables 0-7 and G-6 In § 1501.68 shall be 
used to determine the working load 
limit of various sizes of wrought Iron and 
alloy steel chains and ch8.1n slings, except 
that higher safe working loads are per­
missible when recommended by the 
manufactw.·er for specific, identifiable 
products. 

(2) All sling chains, including end 
fastenings, shall be given a visualinspec­
tion before being used on the Job. A 
thorough inspection of aU chains in use 
shall be made every 3 months. Each 
chain shall bear an inCl1cation of the 
month in which it was thoroughly in­
spected. The thorough inspection shall 
include inspection for wear, defective 
welds, deformation and increase in 
length or stretch. 

(3) Interlink wear, not accompanied 
by stretch in excess of 5 percent. shall 
be noted and the chain removed from 
service when maximum allowable wear 
at any point of link, as Indicated in Table 
0-9 In § 1501.68 has been reached. 

(4) Chain slings shall be removed 
from service when, due to stretch, the 
increase in length of a measured section 
exceeds five (5) percent; when a link is 
bent, twisted or otherwise damaged; or 
when raised scarfs or defective welds 
appear. 

(5) All repairs to chains shall be made 
under qualified supervision. Links or 
portions of the chain found to be defec­
tive as described In subparagraph (4) of 
this paragraph shall be replaced by links 
hav1ng proper dimensions and made of 
material similar to that of the chain. 
Before repaired chains are returned to 
service. they shall be proof tested to the 
proof test load recommended by the 
manufacturer. 

(6) Wrought iron chains in ' constant 
use shall be annealed or normalized at 
intervals not exceeding six months when 
recommended by the manufacturer. The 
chain manufacturer shall be consulted 
for recommended procedures for anneal­
ing or normalizing. Alloy chains shall 
never be annealed. 

(7) A load shall not be lifted with" 
chain having a kink or knot in it. A 
chain shall not be shortened by bolting, 
wiring or knotting. 

§ 1501.63 Shackles and hooks, 

(a) Shackles. (1) Table 0-10 in· 
§ 1501.68 shall be used to determine the 
safe worklng loads of various sizes at 
shackles, except that higher safe work­
ing loads are permissible when recom­
mended by the manufacturer for specific, 
Identifiable products, provided that a 
safety factor of not less than five (5) is 
maintained. 

(b) Hooks. (1) The manufacturer's 
recommendations shall be followed in 
determining the safe working loads of 
the various sizes and types of specific 
and identiflable hooks. All hooks for 
which no applicable manufacturer's rec­
ommendations are available shall be 
tested to twice the Intended safe working 
load before they are initially put into use. 
The employer shall maintain a record 
of the dates and results of such tests. 
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(2) !.<Jads shall be applied to the 
throat of the hook since loading the point 
overstresses and bends or springs the 
hook. 

(3) Hooks shall be Inspected period­
ically to see that they have not been bent 
by overloading. Bent or sprung hooks 
shall not be used. 

§ 1501.64 Cha;n falls and pull.lifts. 
(a) Chain falls and pull-lifts shall be 

clearly marked to show the capacity and 
the capacity shall not be exceeded. 

(b) Chain falls shall be regularly in­
spected to ensure that they are safe. 
particular attention being given to the 
11ft chain, pinton, sheaves and hooks for 
distortion and wear. Pull-urts shall be 
regularly Inspected to ensure that they 
are safe, particular attention being given 
to the ratchet, pawl, chain and hooks tor 
distortion and wear. 

(c) Straps, shackles, and the beam. or 
overhead' structure to which a chain 
fall or pull-11ft Is secured shall be of 
adequate strength to support the weight 
of load plus gear. The upper hook 
shall be moused or otherwise secured 
against coming free of its support. 

§ 1501.65 Hoisting and hauling equip. 
ment. 

(a) The moving parts ot hoisting and 
haul1ng equipment shall be guarded. 

(b) Mobile crawler or truck cranes 
used on a vessel: 

(1) The maximum manufacturer's 
rated safe working loads fOJ:" the various 
working radII ot the boom and the maxi- . 
mum and minimum radii at whIch the 
bOom may be safely used with arid with­
out outriggers shall be conspicuously 
posted near the controls and 1;hall be 
visible to the operator. A radius indi­
cator shall be provided. 

(2) The posted safe working loads of 
mobile crawler or truck cranes under the 
conditions of use shall not be exceeded. 

(3) The area within the swing radius 
of the body of a crawler or truck crane 
and the extended parts thereof shall be 
guarded in such 'a manner as to prevent 
an employee from being In such a posi­
tion as to be struck by the crane or 
caught between the crane and fixed 
parts of the vessel or of the crane itself. 

(c) Marine railways: 
(1) The cradle or carriage on the 

marine railway shall be positively 
blocked or secured when in the hauled 
position to prevent it from being 
accidentally released. 

§ 1501.66 Use of gear. 
(a) !.<Jads shall be safely rigged betore 

being hoisted. 
(b) Plates shall be handled on and ot! 

hulls by means of shackles whenever 
possible. Clips or pads of ample size 
shall be welded to the plate to receive the 
shackle pins when there are no holes in 
the plate. When It is not possible to 
make holes in or to weld pads to the plate, 
alligator tongs, grab hooks. grab clamps 
or screw clamps may be used. In such 
cases special precautions shall be taken 
to keep employees from under such lifts. 

(c) Tag lines shall be provided on 
loads likely to swing or to need guidance. 

(d) When slings are secured to eye­
bolts, the slings shall be so arranged, 
using spreaders if necessary, that the 
pull is within 20 degrees of the axis of 
the bolt. 

(e) SUngs shall be padded by means 
of wood blocks or other suitable rna terlal 
where they pass over sharp edges or 
comers of loads so as to prevent cutting 
or kinking. 

(f) Skips shall be rigged to be handled 
by not less than 3 legged bridles, and all 
legs shall always be used. When open 
end skips are used, means shall be taken 
to prevent the contents from falling. 

(g) !.<Jose ends ot Idle legs ot sUngs 
in use shan be hung on the hook. 

(h) Employees shall not be permitted 
to ride the hook or the load. 

(j) Loads (tools, equipment or other 
materials) shall not be swung or sus­
pended over the heads of employees. 

If) Pieces of equipment or structure 
susceptible to falling or dislodgement 
shall be secured or removed as early as 
possible. 

(k) An Individual who Is familiar with 
the signal code In use shall be assigned 
to act as a signalman when the hoist 
operator cannot see the .load being 
handled. Communications shall be made 
Iby means of clear and distinct visual or 
auditory signals except that verbal 
signals shall not be permitted. 
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(i) Pallets, when uSed, shall be of 
such material and construction and so 
maintained as to safely support and 
carry the loads being handled on them. 

(m) A section of hatch through which 
materials or equipment are being raised, 
lowered, moved or otherwise shifted by 
a crane, winch. hOist or derrick, shall 
be completely opened. The beams and 
pontoon left In place adjacent to an 
opening shall be sulllciently lashed, 
locked or otherwise secured to prevent 
them from being unshipped. 

(n) Before loads or empty lifting gear 
are raised, lowered, or SWWlg, clear and 
sumcient advance warning shall be given 
to employees In the viCinity of such 
operations. 

( 0) At no time shall an employee be 
permitted to place himself In a hazardous 
position between a swinging load and a 
fixed object. 

§ 1501.67 QuaHficutions of Operators. 
(!}) When ship's gear Is used to hoist 

materials aboard, a competent person 
shall detennine that the gear is properly 
rigged, that It Is In safe condJUon, and 
that it wJll not be overloaded by the size 
and weight of the 11ft. 

(b) Only those employees who under­
stand the signs, notices, and operating 
instructions. and are familiar wIth the 
signal code in use, shall be permitted to 
operate a crane, wInch, or other power 
operated hoisting apparatus. 

(t!') No employee known to have de­
fective uncorrected eyesight or hearing, 
or to be suffering from heart disease, 
epilepsy, or similar ailments which may 
suddenly incapacitate him, 'Shall be per­
mItted to operate a cr9Jle, winch or other 
power operated hoisting -apparatus. 

(d) No minor under eighteen (18) 
years of age shall be employed in occupa­
tions involving the operation of any 
power-driven hoisting apparafus or as­
sIsting in such operations by work such 
as hooking on, loading slings. rigging 
geax:. etc. 
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TABLE E-I 

DIMENSIONS AND SPACING OF WOOD INDEPENDENT-POLE SCAFFOLD MEMBERS 

Light duty (Up to U pounds per square 
foot) 

Heavy duty (2:; to 7.5 pounds per 
square foot) 

Structural Members 
Height In feet Helght In feet 

24 or less 24 or less 

Poles or uprights (in Inches) __________________ _ 2x4 _____ ____ 3x4or2x8 __ 4x4 _________ 3x4 _______ 4x4 ______ _ 4x6 
Bearers (10 lnches) ___ ____ _ _ 2.x 6 _____ ____ 2 x G ________ _ 2 x 6 _________ 2 x 8 _____ __ 2 x 8 ____ • __ • 2 x 10 
Ledgers (in Inches} _______ _ 2.x 6 _________ 2 x 6 _________ 2 x 6 _______ . _ 2 x 8 _______ 2 x 8 _____ __ 2 x 8 

Stringers (not supporting 
bearers) (in Inches) _____ _ 1 x 6. ____ ____ 1 x 6 _________ 1 x 6 _______ __ 1 x 6 _____ __ 1 x 6 _____ ._ 1 x 6 

Braces (In inches) _________ _ 1 x 4 ________ • 1 x6 _____ • ___ 1 x 6 ______ • __ 1 x 6 _______ 1 x 6 _______ 1 x 6 

PoLe spacing-longitudl-
na.lIy (in foot) __ ________ _ 7.!-i __________ 7H __________ 7M. ___ • _____ 7 __________ 7 _________ _ 

PoLo spacing-transversely 
(In foot) ~~ _______________ _ 6}.1mtn _____ 7}imiD. ___ _ 8.J1min._. __ 6.!-i ________ 10. ________ 10 

Le(1rc~8~~~_~~~~~I~~:_ 7 ____________ 7 ____________ 7 ____________ 
1 

4M. _______ 4~_-______ Hi 

TABLE E-2 

SPECIFICATIONS FOR SIDE RAILS OF 
LADDERS 

TABLE E--3 

SPECIFICATIQ1'IS FOR THE CONSTRUCTION 
OF HORSES 

LenGth (in feet) 

1.5 __________________ _ 
16 __________________ _ 
18 __________________ _ 
20 __________________ _ 
24 __________________ _ 

Cross !leetion (In inches) 
Structural 
members 

Height 10 leet 

At ends At eenter Up to 10 10to16 16to20 
1-----1---------

Hi x 2~i 
IJ' x 2~' 
l Ji. x 3 
IUx3 
lJi x 3 

IJh3~ 
lJix3~ 
lJi x 4 
lJi. x 4 
lJi.x4o~ 

Legs ____ __________ 

Bearersor headers._ 

Crossbraces _______ { 

LongttudIna.1 braces __________ 

TABLE E-4 

lncht" 
2x' 
2x6 
2 x, 
0' 

1 x' 

2x< 

SAFE CE1'ITER LOADS FOR SCAFFOLD PLANK 
OF 1,100 POUNDS FIBRE STRESS 

Lumber dimensions in Inches 

A B A B A B A B A B 
Span in Foot 

'" '" '" '" S s ~ 

~ 
~ ~ 

• • ~ " S " ;:l • • £ " ~ • ~ " ~ " ~ ~ ~ ~ l'i ~ l'i ~ ~ 
1----1---'--1--'--~ ----

6. __ ~ __ _______ 256 
8_____________ Hl2 
10____ ________ 1.53 
12 ____ ___ __ •• _ 128 
14_____ _____ __ 110 
16. ___________ _ • ____ _ 

(A)-Rough lumber. 
(B)-Dressed lumber. 

300 .526 667 807 
232 39.5 .500 00.5 
186 316 ~ .a4 
1.5.5 263 333 404 
133 22.5 286 343 
116 197 2.50 303 

30 

Inthta lncht' 
3x< "6 
2x' <>6 

2x' 2>6 

2 x6 2>6 



CireuM· 
feren.ce 

3/4 
1 
1-l/8 
1-l/4 
1-3/8 
1-1/2 
1-3/4 
2 
2-l/4 
2-l/2 
2-3/4 
3 
3-l/4 
3-112 
3-3/4 
4 
4-1/2 
5 
5-V2 • 8-1/2 
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TABLE G-l 
\tAN XLA ROPE 

(In pounds or tOD8 of 2000 pouD4a) 

DIaMoter Sincle Lei 600 450 
11l Jach •• 

~ ~ ~ 
l/4 120 lb •• 204 lb •• 1701 .... 

5/16 200 346 282 
3/8 270 467 380 

7/16 350 605 493 
15/32 450 775 635 

1/2 530 915 798 
9/16 690 1190 973 

5/8 880 1520 1240 
3/4 1080 1870 1520 

13/16 1300 2250 1830 
7/8 1540 2660 2170 

1 1600 3120 2540 
1-1/16 1.0 To ... 1.1 TOD. 1.4 Ton 
1-1/8 1.2 2.1 1.7 
1-1/4 1.35 2.3 1.9 
1-5/18 1.5 2.8 2.1' 
1-1/2 1.8 3.1 2.5 
1-5/8 2.25 3.9 3.2 
1-3/. 2.8 t· 5 3.7 
2 3.1 .4 4.4 
2-l/S 3.8 •• 2 6.1 
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300 

~ 
120 lb •• 
200 
270 
350 
450 
530 
690 
880 

1080 
1300 
1540 
1800 
1.0 TOil. 
1.2 
1.35 
1.5 
1.8 
2.25 
2.6 
3.1 
3.8 
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TABLE G-2 

RATED CAP ACITIEIS FOR IMPROVED PLOW STEE~ INDEPENDENT WIRE ROPE 
CORE, WIRE ROPE AND· WIRE RvPlD SLINGS 

(In toos of 2000 pounds) 

Rope SINGLE LEG 
Dia. Vertical Choker 
Inches 

A B C A B C 

6x19 CLASSIFICATION 
1/4" .59 .56 .53 .44 .42 .40 
3/S" 1.3 1.2 1.1 .9S .93 .S6 
1/2" 2.3 2.2 2.0 1.7 1.6 1.5 
5/S" 3.6 3.4 3.0 2.7 2.5 2.2 
3/4" 5.1 4.9 4.2 3.S 3.6 3.1 
7/S" 6.9 6.6 5.5 5.2 4.!I 4.1 

I" 9.0 S.5 7.2 6.7 6~4 5.4 
l-l/S," 11. 10. 9.0 S.5 7.S 6.S 

6x37 CLASSIFICATION 

1-1/4" 13. 12. 10. 9.9 9.2 7.9 
1-3/S" 16. 15. 13. 12. 11. 9.6 
1-1/2" 19. 17. 15. 14. 13. 11. 
1-3/4" 26. 24. 2'0. 19. IS. 15. 
2" 33. 30. 26. 25. 23. 20. 
2-1/4" 41. 38. 33. 31. 29. 25. 

(A) - Socket or Swaged Terminal attachment. 
(B) - Mechanical Sleeve attachment. 
(C) - Hand Tucked Splice attachment. 
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Rope 
nla. 
Inchos 

; ~ : :: 
1 /2" 
5 / 8 " 
3 / 4 " 
7/8" 

1" 
1-l/8" 

1_1/4" 
1_3/S" 
1-1/2" 
1-3/4" 
2" 
2_1 / .... 

IA) 
Ie' 
(C) 

• 
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Ch '""0.12001) ..... ".1.' 
no - LEG DR IDLE on BASKET HITCR 

60g 48 
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C>-VerUcal 

I , • I c , • I c • I • I C • • 
6~19 CLASSIFICATION 

!.2 1.1 1.0 1.0 •• •• . ~, .7. .n .,. .56 
2.8 2.5 2.3 2.3 2.1 2.0 1.8 1.8 1.6 1.3 1.2 
4 . 6 4.4 3.> 4.0 3.8 3.4 3 . ' 3.1 '.8 2.3 2.' 
7.2 6.8 6.0 8.2 5 •• 5.' 5.1 4 . ' 4.2 3.S 3.4 

10. ' . 7 a.4 8.0 8.4 7.3 7.' 6 •• 5.0 5.1 4.> 
14. 13 . 11. 12 . 11. 9.' 0.8 >.3 7.' 6 .' 6.' 
18. 17. 14. 1>. 15 . 12 . 13. 12. 10. 9.0 8.5 
'3 . ... 18 • 1 •• 18. 18. 18. U. 13 . 11. 10. 

6x37 CLA3 SIFICATIOK 
26. 24. 21. 23. 21. 18. 1 •• 17. 15. 13. 12. 
32. 2 •• 25. 28. 25. '2. 22 . 21. 11. 16. U. 
38. 35. 30. 33. 30. '8. 27 . 2>. '1. 19. 17. 
51. ". 41. 44. 41. 35. 3 •• 33. 29. 28. 24. 
88. 61. 53. 57. 53. 46. 47. 43. 37. 33. 30. 
'3. 7 •• a •• 72. 86. .7. ~8. 54. 47 . 41. 38. 

- Socket or S •• Ced T~r.lnal Att.c~nt. 
- )tech.nleal Ilea •• Attacb.ent. 
- .and Tucked Splice A't.c~nt • 
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.53 
1 .1 
'.0 
3.0 
4.' 
5.5 
7.' 
..0 

10. 
13. 
U. 
'0. 
28. 
33. 
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TAB'~P; 0-4 
RATED CAPA.CITIU FOR I1tfPROVRn PLOW RTF-YoL. FIDER CORE, WIR. 

ROPE AND WIIUi ROI"S ~LINGS 
(lD tOD. of 2000 pouDdl) 

Rope SINGLE LEG 
Bin. Vertical Choker 
Inches 

-~ B C A B C 

6x19 CLASSIFICATION 
1/4 .55 .51 .49 .41 .38 .37 
3/8 1.2 1.1 1.1 .91 .85 .80 
1/2 2.1 2.0 1.8 1.6 1.5 1.4 
5/8 3.3 3.1 2.8 2.5 2.3 2.1 
3/4 4.8 4.4 3.9 3.6 3.3 2.9 
7/8 6.4 5 •. 9 5.1 4.8 4.5 3.9 

1 8.' 7.7 6.7 6.3 5.8 5.0 
1-1/8 10. 9.5 8.4 7.9 7.1 6.3 

6x37 CLASSIF rCATION 

1-1/4 12. 11. 9.8 9.2 8.3 7.4 
1-3/8 15. 13. 12. 11. 10. 8.9 
1-1/2 17. 16. 14. 13. 12. 10. 
1-3/4 24. 21. 19. 18. 16~ 14. 
2 31. 28. 25. 23. 21. 18. 

(A) - Socket or Swaged Terminal attachaent. 
(B) _ "echanical Sleeve attachment. 
(C) - Hand-Tucked Splice attachment. 
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Itope 
Di_. 
Inch •• 

1/' 
3/. 
1/2 ." • 
3/. 
7/& 

1 
1-1/8 

1-1/4 
1-3/ 8 
1_1/2 
1-3/" 
0 

(A) 
(8) 
(e) 

• 
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TAnl.': n . , 
IlATr.(l CArACITIP.:a FOR l:t.IrRO\'r:n rl.ow IITr:r.f~ rut..: .. conr., W.II", lIorr. IIIl.I~(J~ 

elll I .... or ''Il1\0 ro •• hl . 
~''I' - LEG DItlDU OR. BASIBT BITCB 

Vertical ... ~ ~ 
A I • I e A I 8 I e A 8 I e 

6xll CLASSIFICATIO)( 

1.1 1.0 ••• ••• ••• • •• .77 .70 .70 
2.' 2.' '.1 '.1 1.' 1 •• 1.7 1 •• 1.' 
'.3 3.' 3.7 3.7 3.' 3.' 3.0 ••• 2 •• 
•• 7 '.' ' .. ' .. '.3 • •• '.7 ••• '.0 
••• .. ' 7.' '.' 7.' .. ' •• 7 ••• ••• 13. 12. 10. ll. 10. • •• '.1 ••• 7.3 

17. lO. 13. ... 13 . 11. 12. 11 • • •• 21. 19. 17. 1 •• 16. U. lO. 13. 12. 

b37 CLASSIP'ICATIO!f 

". 22. 20. 21. 10. 17 . 17. 1 •• ... 
30. '7. ". 2 •• 23 . 20. 21. 1~. 17. 
35. 32. ' .. 30. 27 . ". 25. 22. 20. ••• 43 • 3 •• ... 37. 33. ... 30 • 27. .'. ". ••• ". ••• O. 43. ... 35 • 

- Socket or a •• r.d TeralAal att.c~Dt. 
- Mechanical 81 •••• aJtlloh8eDt . 
- alln4 TUcked .plle • • tt.C~Dt. 

TABLE ~ 

NUMBER AND SPACING 01' U-BOLT WIRE 
ROPE CLIPS 

Number or CUps 
Improved Plow 1 ___ .,. __ -1 Minimum. 

Steel, Rope BP8clna. 
Diameter. Inchel Drop Other Inches 

Forged. Material 

s·············· • • 3 
-------------- • • ". --.----------- • • :U ------_ .. __ ... • • !E:::::::::: • • • • • '" • 7 710 1" _____________ • 7 814 llS_ ... _________ • 8 • 
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30· r..... 
I 

A I 8 I 

••• .!.1 
1.' 1.1 
2.1 2.0 
3.3 3.1 • •• • •• .. ' ••• .. ' 7.7 

10. • •• 

12 • ll. 
lO. 13. 
17. 11. 

" . 21. 
>1 • ••• 

I 
e 

." 1.1 
1 •• 
2.' 
3.' 
'.1 
..7 ..' 

••• 12. ... 
10. • •• 



lIoainal 
Size 
Chain 
Stock 
Inch. 

• 1/4 
• 5/16 

3/8 
• 7/16 

1/2 
• 9/16 

5/8 
3/4 
7/8 

1 
1-1/8 
1-1/4 
1-3/8 
1-1/2 
1-5/8 
1-3/4 
1-7/8 
2 
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TABLE ,G-7 
WROUGIIT IRON CRAIN 

(In pounds or tons of 2000 poundS) 

Single Leg 600 450 

et ~ ~ 
1060 1835 1500 
1655 2865 2340 
2385 2.1 3370 
3250 2.8 2.3 
2.1 3.7 3.0 
2.7 4.6 3.8 
3.3 5.7 4.7 
4.8 8.3 6.7 
6.5 11;2 · 9.2 
8.5 14.7 12.0 

10.0 17.3 14.2 
12.4 21.4 17.5 
15.0 25.9 21.1 
17.8 30.8 25.2 
20.9 36.2 29.5 
24.2 42.0 34.3 
27.6 47.9 39.1 
31.6 54.8 44.8 

300 

~ 
1060 
1655 
2385 
3250 
2.1 
2.7 
3.3 
4.8 
6.5 
8.5 

10.0 
12.4 
15.0 
17.8 
20.9 
24.2 
27.8 
31.8 

• These sizes of wrought iron chain are DO lcnger 
aaaufactured in ths United states. 
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TABLE G-8 
ALLOY STEEL CHAIN 

(In tons ot 2000 pounds) 

.0Jlinal Single Leg 600 4:;0 300 

Size 

cb ~ Cbai n 

~ ~ Stock 
Inch. 

1/4 1.62 2.82 2 .27 1.62 
3/8 3 . 30 5.70 4.65 3.30 
1/2 5.62 9.75 7.90 5.62 
5/8 8 . 25 14.25 11.65 8.25 
3/4 11.5 19.9 16.2 11.5 
7/8 14.3 24.9 20.3 14.3 

1 19.3 33.5 27.3 19.8 
1-1/8 22.2 38.5' 31.5 22.2 
1-1/4 28.7 49.7 40.5 28 . 7 
1-3/8 33.5 58.0 47.0 33.5 
1-1/2 39.7 68.5 :;6.0 39.7 
1-5/8 42.5 73.5 59.5 42.5 
1-3/4 47.0 81;5 62.0 47.0 

TABLE CHt TABLE 0-10 

MAXIM UM ALLOWABLE WEAR AT AN Y 
POlNT OF LINK 

Chain stu In Inches 

~ U S,) •• • •• ____ • ____ • _______ ••• ___ _ ,. ................................. . » ................................. . 
r.::::::::: :::::: :::: ::::::::::::::: 
1< •••• .•......••••••••••••••••••.... L _________ " ____ ___________________ _ 
l ~'. ____ . _____ _______ ___ .. ________ ." 
1 H. _____ • _. ______ _________________ _ 1" _______________ . ________ ___ _____ _ 
1 H ___ __ ___ ______ ____ _ ••• __________ _ 
l~ ___________ ____ ___________ . _____ _ 

Maximum 
allowable 
wearinf~ 

tion of inches 
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8.o\ FE WORKING LOADS FOR SHACKLES 

[In tons of 2000 pounds) 

MaterlalllMl (inches) 
P'n 

d iameter 
(Inches) 

»....................... Ii 
9<....................... ,. 
1<....................... ,1< 
1< •• •••••••• ••••••••••••• L.______________________ l}i 
l }i... ____________ . •. . ••.•. 1~ 

114 •••• ___ •• •• ••••••••••• 1,. HL ___ . ________ ._______ IH 
l l-i •••• • _ .... __ • ___ • ____ • 19' 
1" ___ __ . _ .. _ . . . . • . .. . __ . 2 2 ______ ___ _____ ._________ 2).4; 

Safe 
working 

'oad 

, .. ,., 
3., • •• ' .6 
'.7 &, 

10. 0 
11. 9 ,., 
21. , 
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TABLE 1-1 

FILTER LENSES Fon PROTECTION AGAINST 
RADIANT ENERGY 

Operation 

Solderlng._ ....•.....•...•.•. • _ • ••• •• 
Torch Bradng. ___ • __ • •• __ • __ • ___ • __ _ 
Light cutting

l 
up to 1 inch. __ . ______ _ 

Medium cutt ng, 1-6 inches _________ _ 
Heavy cutting, o,,'er 6Inrhe9 •• __ •• _ •• 
Light gss welding, up to ~ Incb ._ . _. 
Medium gss welding. ~-~ incb. __ _ _ 
Heavy gas welding, over ~ inch ___ _ _ 
Shielded Metal·Arc Welding J.{t- to 

h .-Inch electrodes. 

Shade No. 

, 
3 or" 
3 or" 
"or is 
lior 6 
"or is 
li or 6 
6 or 8 
10 

Inert-gas Metal-Arc Welding (Non- 11 
ferrous) ).i &- to H2-lnch electrodes, 

Inert-gas Meta.l-Arc Welding (Fer- 12 
rous) l-h· to %2·inrh electrodes. 

Shielded Meta.l·.'..rc Welding: 
iJie- to ~·lnch electrodes ___ _____ _ 
tie· and "-Inch electrodes_ . ___ _ _ 

Atomic Hydrogen Weldlng •• __ _____ _ 
Carbon Arc Welding. ____ ______ _____ _ 

12 
H 
10 to 14 
H 

Subpart H-Toois and Related 
Equipment 

§ 1501.71 General precautions. 

(a) Hand lines, slings, or tackles of 
adequate strength shan be provided te 
handle tools, materials and equipment 
so that employees can have their hands 
free when using ship's ladders and access 
ladders, The use of hoses or electric 
cords for this purpose shan be prohibited. 

(b) When a.lr tools of the reciprocat­
ing type are not in use, the dies and tools 
shall be removed. 

(c) All portable, power-driven cir_ 
cular saws shall be equipped with guards 
above and below the base plate or shoe. 
The upper guard shall cover the saw to 
the depth of the teeth, except lor the 
minimum arc required to permit the base 
te be tilted for bevel cuts. The lower 
guard shan cover the saw to the depth 
of the teeth, except for the minimum arc 
required to allow proper retraction and 
contact With the work. When the tool 
Is withdrawn from the work, the lower 
guard shall automatically and instantly 
return to the covering position. 

(d) The moving parts of machinery on 
dry docks shan be guarded. 

(e) Before use, pneumatic tools shall 
be secured to the extension hose or whip 
by some positive means to prevent the 
tool from becoming accidentally discon­
nected Irom the whip. 

§ 1501.72 Portable electric tools. 

(a) The frames of portable electric 
tools and appliances shall be grounded 

either through a third wire in the cable 
containing the circuit conductors or 
through a separate wire which is 
grounded at the source of the current. 

(b) Grounding circuits, other than by 
means of the structure of the vessel on 
which the tool is being used, shall be 
checked to ensure that the circuit be M 

tween the ground and the grounded 
power conductor has resistance which Is 
low enough to permit sumcient current 
to flow to cause the fuse or circuit 
breaker to interrupt the current. 

(c) Portable electric tools wh1ch are 
held In the hand shall be equipped with 
switches of a type which must be man­
ually held In the closed position. 

(d) Worn or frayed electric cables 
shall not be used. 

(e) The employer shan notify the 
omcer in charge of the vessel before 
using electric power tools operated with 
the vessel's current. 

§ 1501.73 Hand '001,. 

(8) Employers shall not issue or per­
mit the use of unsafe hand tools. 

(b) Wrenches, including crescent, 
pipe, end and socket wrenches, shall not 
be used when jaws are sprung to the 
point that slippage occurs. 

(c) Impact teols, such as drllt pins, 
wedges, and chisels, shall be kept free of 
mushroomed heads. 

(d) The wooden handles 01 tools shan 
b" kept free of splinters or cracks and 
shan be kept tight in the tool. 

§ 1501.74 Abrasive wheels. 

(a) Floor stand and bench mounted 
abrasive wheels used for external grind­
Ing shan be provided with safety guards 
(protection hoods) . The maximum 
angular exposure of the grinding wheel 
periphery and sides shall be not more 
than 90 degrees. except that when work 
requires contact with the wheel below 
the horizontal plane 01 the spindle, the 
angular exposure shall not exceed 125 
degrees. In either case the exposure 
shall begin not more than 65 degrees 
above the horizontal plane of the spin­
dle. Safety guards shan be strong 
enough to withstand the effect of a burst­
ingwheel. 

(b) Floor and bench mounted grind­
ers shall be provided with work rests 
which are rigidly supported and read1ly 
adjustable. Such work rests shan be 
kept a distance not to exceed Va incb 
from the surface of the wheel. 
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(c) All portable abrasive wheels used 
for external grinding shall be provided 
with safety guards (protection hoods) 
meeting the requirements of paragraph 
(e) of this section, except as tollows: 

(I) When the work location makes it 
impossible, in which case a wheel 
equipped with safety lIanges as described 
in paragraph (f) of this section shall be 
used. 

(2) When wheels 2 inches or less in 
diameter which are securely mounted on 
the end of a steel mandrel are used. 

(d) Portable abrasive wheels used for 
internal grinding shall be provided with 
safety flanges (protection flanges) meet­
Ing the requirements of paragraph (f) 
of this section, except as follows: 

(1) When wheels 2 Inches or less In 
diameter which are securely mounted on 
the end of a steel mandrel are used. 

(2) If the wheelis entirelY wlthln the 
work being ground while In use. 

(e) When safety guards are required, 
they shall be so mounted as to maintaln 
proper alignment with the wheel, and 
the guard and its fastenlngs shall be of 
sulllcient strength to retain fragments 
of the wheel in case of accidental break­
age. The maximum angular exposure 
ot the grinding wheel periphery and 
sides shall not exceed 180 degrees. 

(f) When safety lIanges are required, 
they shall be used onlY with wheels de­
stgned to lit the lIanges. OnlY safety 
lIanges ot a type and design and properly 
assembled so as to Insure that the pieces 
of the wheel wlll be-retained in case of 
accidental breakage shall be used. 

(g) All abrasive wheels shall be closely 
Inspected and ring tested before mount­
Ing to ensure that they are free from 
cracks or defects. 

(h) Grinding wheels shall lit freely on 
the spindle and shall not be forced on. 
The spindle nut shall be tightened only 
enough to hold the wheel In place. 

(i) . The power supply shall be sulll­
cient to maintain the rated spindie speed 
under all conditions of normal grinding. 
The rated maximum speed of the wheel 
shall not be exceeded. 

(j) All employees using abrasive 
wheels shall be protected by eye protec­
tion equipment In accordance with the 
requirements of ! 1501.81 (a) and (b), 
except when adequate eye protection is 
afforded by eye shields which are perma­
nently attached to the bench or floor 
stand. 

§ 1501.75 Powder actuated fastening 
tools. 

(a) General precautions. (1) Powder 
actuated fastening tools shall be tested 
each day before loading to ensure that 
the safety devices are in proper working 
condition. Any tool found not to be In 
proper working- order shall be immedi­
ately removed from service until repairs 
are made. 

(2) Powder actuated fastening tools 
shall not be used in an explosive or 
flammable atmosphere. 

(3) All tools shall be used with the 
type of shield or muzzle guard appropri­
ate for a particular use. 

(4) Fasteners shall not be driven Into 
very hard or brittle materials, such as 
cast tron, glazed tUe, surface hardened 
steel. glass block. live rock, face brick or 
hollow We. 

(5) Fasteners shall not be driven Into 
soft materials unless such materials are 
backed by a substance that will prevent 
the pin or fastener from passing com­
pletely through and creating allying 
mlsslle hazard on the opposite side. 

(6) Unless a special guard, lIxture or 
jig is used, fasteners shall not be driven 
directly into materials such as brick or 
concrete within 3 inches of the unsup­
ported edge or corner, or into steel sur­
faces within %: tnch of the unsupported 
edge or corner. When fastening other 
material, such as 2 x 4 inch lumber to a 
concrete surface, fasteners of greater 
than %2 Inch shank diameter shall not be 
used and fasteners shall not be driven 
within 2 Inches of the unsupported edge 
or comer of the work surface. 

(7) Fasteners shall not be driven 
through existln6 holes unless a positive 
guide is used to secure accurate allgn­
ment. 

(8) No attempt shall be made to drive 
a fastener into a spalled area caused 
by an unsatisfactory fastenlng. 

(9) Employees using powder actuated 
fastening tools shall be protected by eye 
protection equipment in accordance wIth 
the requirements of § 1501.81 (a) and 
(b). 

(b) Instruction of operators. Before 
employees are permitted to use powder 
actuated tools, they shall have been 
thoroughly instructed by a competent 
person with respect to the requirements 
of paragraph (a) of this section and the 
safe use of such tools as follows: 
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(I) Before using a tool, the operator 
shall Inspect It to determine that it is 
clean. that all moving parts operate 
freely and that the barrel is free from 
obstructions. 

(2) When a tool develops a defect 
during use. the operator shall immedi­
ately cease to use It and shall notify his 
supervisor. 

(3) Tools shall not be loaded untll just 
prior to the intended firing time and the 
tool shall not be left unattended whlle 
loaded. 

(4) The tool, whether loaded or 
empty, shall not be pointed at any per­
son. and bands shall be kept clear of the 
open barrel end. 

(5) In case of a misfire. the operator 
shall hold the tool in the operating posi­
tion for at least 15 seconds and shall con­
tinue to hold the muzzle against the work 
surface during disassembly or opening 
of the tool and removal of the powder 
load. 

(6) NeIther tools nor powder charges 
shall be left unattended in places where 
they would be available to unauthorized 
persons. 

Subpart I-Personal Protective 
Equipment 

§ 1501.81 Eye protection. 

(a) General precautions. (1) All eye 
protection equipment required by these 
regulations shall meet the specifications 
prescribed by the American Standard 
Safety Code for Head, Eye and Respira­
tory Protection, Z2.1. 

(2) Eye protection equipment shall be 
maintained in good condition. 

(3) Eye protection equipment which 
has previously been used shall be cleaned 
and disinfected before it is issued by the 
employer to another employee. 

(4) Employees who wear corrective 
spectacles while engaged in eye hazard­
OWl work shall be protected by eye pro­
tection eqUipment of a type which can 
be worn over persona:l spectacles. except 
that glasses with prescription ground 
safety lenses may be worn in lieu of 
cover goggles when such glasses provide 
suitable protection against the hazard 
Involved. 

(b) Protection against impact, (1) 
In any operations such as chipping. 
caulking, drilling, riveting, grinding, and 
pouring babbitt metal, In which the eye 

hazard of fiylng particles, molten metal, 
or liquid chemical exists, employees shall 
be protected by suitable face shields or 
goggles meeting the requirements of par­
agraph (a) of this section. 

(e) Protection against radiant energy. 
(1) In any operation In which the eye 
hazard of injurious Ught rays or other 
radiant energy exIsts, depending upon 
the intensity of the radiation to which 
employees are exposed, they shall be pro­
tected by spectacles, cup goggles, helmets 
or hand shields equipped with filter 
lenses in accordance wIth the require­
ments of paragraphs (a) Bnd (c) (2) of 
this sectlOD. 

(2) Filter lenses shall be of a shade 
number approprIate to the type of work 
to be performed as indicated in Table 
I-lin § 1501.68, except that variations of 
one or two shade numbers are permis­
sIble to suit Jndi\'idual preferences. 

(3) It filter lenses sre used in the 
goggles worn under the helmet. the 
shade number of the lens in the helmet 
may be reduced so that the sum of the 
shade numbers at the two lenses will 
equal the value shown in Table 1-1 In 
§ 1501.68. 
§ 1501.82 Respiratory protection. 

(a) General. (1) All respiratory pro­
tective equipment required by these reg­
ulations shall carry the U.s. Bureau of 
Mines approval for the use for which 
it Is intended. Respiratory protectIve 
equipment shall be used only for the 
purpose intended and no modlllcations 
of the equipment shall be made, 

(2) Respiratory protective equipment 
shall be inspected regularly and main­
tained in good condition. Gas mask 
cauisters and chemical cartridges shall 
be replaced as necessary so as to provide 
complete protection. Mechanical filters 
shall be cleaned or replaced as neceaaary 
so as to avoid undue resistance to 
breathing. 

(3) Respiratory protective equipment 
which has been previously lIBed shall be 
cleaned and dlsintected before it Is is­
sued by the employer to another em­
ployee. EmergencY rescue equipment 
shall be cleaned and dlsintected imme­
diately after each use. 

(4) Employees required to use respi­
ratory protective equipment approved for 
lIBe in atmospheres immediately danger­
ous to \!te shall be thoroughly trained 
in its lIBe. Employees required to use 
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other types of respiratory protective 
equipment shall be Instructed In the use 
and Ilmltatlons of such equipment. 

(5) When an air line respirator Is 
used. the air line shall be fitted with 
a pressure regulating valve and a ftlter 
which w1ll remove oil, water, and rust 
particles. The air Intake shall be from 
a source which is free from all con­
taminants. such as the exhaust from in­
ternal combustion engines. 

(6) In all cases when an employee Is 
stationed outside a compartment, tank 
or space as lit tender or safety man tor 
men working Inside In an atmosphere 
immediately dangerous to ille, the tender 
shall have immediately available for 
emergency use respiratory protective 
equipment equivalent to that required 
for the men In the compartment. When 
a tender is stationed outside a compart­
ment for men working inside In an at­
mosphere not immediately dangerous to 
I1fe. the tender shall wear respiratory 
protective equipment equivalent to that 
required for the men In the compart­
ment !! he Is exposed for prolonged 
periods to the same concentration of 
atmospheric contaminants. 

(b) Protection in atmospheres imme­
diately danoerous to life. (1) Atmos­
pheres immediately dangerous to life are 
those which contain less than 16.5 per­
cent oxygen, or which by reason at the 
high toxicity of the contaminant. as In 
fumigation, or high concentration of 
the contaminant. as with carbon dioxide, 
would endanger the l1!e of a. person 
breathing them for even a short period 
of time. 

(2) In atmospheres Immediately dan­
gerous to life the only approved types of 
respiratory protective equipment are the 
following: 

(!) Sel! -contained breathing appara­
tus. In which the wearer carries with him 
a supply at oxygen, air, or an oxygen 
generating material. 

(ti) Hose mask with blower. In which 
8 hand or motor operated blower sup­
pl1es air at high volume and low pres­
sure throngh a large diameter hose 
through which the wearer can draw air 
in case the blower falls. 

(111) If there is known to be more 
than 16 percent oxygen and less than 
2 percent gas by volume, a gas mask 
equipped with a canister approved for 
the particular type gas Involved. 

NOTE: A gas mask offen absolutely no pro­
tection 1n an atm08phere defic ient in oxygen. 

(3) Work in atmospheres immediately 
dangerous to ille shall be performed only 
in an emergency. as wben rescuing a 
man who has been overcome or when 
shutting off a source of contamination 
that cannot otherwise be controlled. 
When an employee enters such an at· 
mosphere he shall be provided with and 
use an adequate. attended ille line. 

(4) In the vicIn!ty of each vessel In 
which there is a danger of employees 
being exposed to an atmosphere imme­
diately dangerous to ille the employer 
shall have on hand and ready for use 
respiratory protective equipment ap­
proved for such use. When such eQuip .. 
ment is required. one or more persons 
shall be thoroughly trained In the use 
of the equipment. 

(c ) PTotection against gaseous con­
taminants not immediately dangerous to 
life. (1) Gaseous contaminants not im­
medlately dangerous to life are gases 
present in concentrations that could be 
breathed for a short period without en­
dangering the life of a person breathing 
them. but which mlght produce discom­
fort and possible Injury after a prolonged 
single exposure or repeated short ex­
posures. 

(2) When employees are exposed to 
a gaseous contaminated atmosphere not 
Immediately dangerous to Ufe. they shall 
be protected by respiratory protective 
equipment approved for use in the type 
and concentration of the gaseous con­
taminant as follows: 

(1) In high or unknown concentra­
tions, a hose mask or an air line respi­
rator. The use of either a hose mask or 
an air line respirator in lower concen­
trations is permissible. 

(li) In concentrations of ammonia of 
less than 3 percent, or of other gases 
less than 2 percent. by volume. a canister 
type gas mask equipped with the proper 
type of canister. DUferent canisters are 
approved for speciflc use against the 
following gases or groups of gases: acid 
gases, hydrocyanic acid gas, chlorine gas, 
organic vapors, ammonia gas, carbon 
monoxide. or combination of the above, 

(111 ) In low concentrations (less than 
0.1 percent by volume) . a chemical cart­
ridge respirator equipped with the type 
of cartridge approved for use against the 
particular gases or groups of gases listed 
In subdivision (ti) of this subparagraph. 

(d) Protection against particulate 
contaminants not immediately danger­
ous to life. (1 ) When employees are 
exposed to unsafe concentrations of 
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particulate contaminants, such as dusts 
and fumes, mists and fogs or combina­
tions of solids and liquids, they shall 
be protected by either air line or filter 
respirators. except as otherwise provIded 
in the regulations of this part. 

( 2) Filter respirators shall be equipped 
with the proper type of filter. Different 
filters are approved for specific pro­
tection against groups of contamlnants, 
as follows: 

section and a filter for the particular 
type of particulate contaminant as 
specified In paragraph (d)( 1) of this 
section. 

(iii) In low concentrations of gaseous 
contaminants (Jess than 0.1 percent by 
volume) a respirator equipped with the 
type of cartridge and filter as specified 
In SUbdivision (II) of this subparagraph. 
§ 150~.83 Hen~ fOOl nnd body protec-

tion. 
(1) Pneumoconiosis-producing d u s t 

and nuisance dust filters which provide (a) When employees are working in 
respiratory protection against pneumo- areas where there _ is danger of falling 
conlosls-produclng dusts, such as aluml- objects they shall h. n""t~cted by pro­
num, cellulose, cement, charcoal, coal,' -...... 
coke, flour, gypsum, iron are, limestone (b) Protective hats shaH meet the 1 
and wood. specifications contained in the American 

(11) Toxic dust filters which provide Standard Safety Code for Head, Eye and 
respiratory protection against toxic dusts Respiratory Protection, Z-2.1. Hats 
that are not Significantly more toxic without dielectric strength shall not be 
than lead, such as arsenic, cadmium, \ ~sed where there is the possibility of COD-
chromium, lead, manganese, selenium, ~act with electric conductors. ,." 
vanadium, and their compounds. '"~ , nats WI'!Il>ll nave, been 

(111) Mist filters which provide respi- previously worn shall be cleaned and 
ratory protection against pneumoconi- disinfected before they are issued by 
osis-producIng mists, chromic acid mists, the. employer to another employee. 
and nuisance mists. (d) The employer shall arrange 

(iv) Fume filters which provide respi- through means, such as vendors or local 
ratory protection against fumes (solid stores, or otherwise, to make safety 
dispersolds or particulate matter formed shoes readily available to all employees, 
by the condensation of vapors, such as and shall encourage their use. Metal 
those from heated metals and other toe caps from which the covering has 
substances) . been worn shall be Insulated when 

(v) Filters which provide respiratory employees are working on exposed ener­
protection against combinations of two gized circuits at the vessel's electrical 
or more of the contaminants described system. 
In subdivisions (!) through (Iv) ot this (e) Employees shall not be permitted 
subparagraph. to wear excessively greasy clothing when 

(e) Protection against combinations performing hot work operations. 
0/ gaseous and particulate contaminants (f> Employees shall be protected by 
not immediately dangerous to life. (1) suitable gloves when engaged in opera­
When employees are exposed to com- ttons hazardous to their hands. 
binations of gaseous and particulate con- § 1501.84 Life saving equipment. 
tamlnants not immediately dangerous 
to life, as in spray painting, they shall be (a) Buoyant working vests. 0) When 

employees are working from small boats 
protected py respiratory protective or fioats, near the unguarded edges of 
equipment approved tor use 1n the type decks. or over water on scaffolds with­
and concentration of the contamInants, out guard rails, they shall be protected 
as follows: by U.s. Coast Guard approved buoyant 

(1) In high or unknown concentrations, working vests. 
a hose mask or an air line respirator. (b) Safety belts and life lines. (I) 

The use of either a hose mask or an air When employees are working aloft. or 
line respirator Is permissible in lower over a solid surface on staging more than 
concentrations. 5 feet high without guard rails, they 

(11) In concentrations of gaseous con- shall be protected by safety belts 
taminants of less than 2 percent by equipped with life lines which are secured 
volume, a canister type gas mask with with a minImum amount of slack to a 
a combination canister approved for the fixed structure. 
particular type of gaseous contaminant (2 ) When employees are working in 
as spoc!lled In paragraph (c) (2) of this atmospheres Immediately dangerous to 
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lJfe, they shall be protected by a safety 
belt and an adequate, attended life line. 

(3) Prior to each use, belts and life 
lines shall be inspected for dry rot, 
chemical damage or other defects which 
may atrect their strength. Defective 
belts and life lines shall not be used. 

(4) When employees are working in 
any location requiring a safety belt and 
a life Hne, as required in paragraph (b) 
(1) or (2) of this section, care shall be 
exercised to ensure that the life line is 
not cut, pinched or led over a sharp 
edge. In hot work operatiOns or those 
Involving the use of acids or caustics, 
the line shall be kept clear to avoid its 
beIng burned or weakened. In order to 
keep the life line continuously attached 
with a minimum of slack to a fixed 
structure the attachment point of the 
life line shall be appropriately changed 
as the work progresses. 

(c) Life rings and ladders. (I) At 
least three 30 Inch Coast Guard ap­
proved life rings with lines attached shall 
be kept In easily visible and readily ac­
cessible places aboard each vessel afioat 
on which work Is being performed. Life 
rings shall be located, one forward, one 
aft, and one on the gangway, except on 
vessels under 200 feet in length. in which 
case one at the gangway will be suffi.cient. 

(2) At least one life ring with a line 
attached shall be located on each staging 
float alongside a vessel on which work 1s 
being performed. 

(3) At least 90 feet of line shall be 
attached to each life ring. Life ringS 
and lines sball be maintained In good 
condition. 

(4) In the vicinity of each vessel on 
which employees are working over water 
or close to unguarded deck edges there 
shall be at least one portable or per­
manent ladder of sufficient length to 
assist employees to reach safety in the 
event that they fall Into the water. 

Subpart J-Ship'. Machinery and 
Piping Systems 

§ 1501.91 Ship'lI boilers. 
(a) Before work Is performed In the 

fire, steam, or water spaces of boilers, 
the employer shall ensure that the fol­
lowing steps are taken: 

(I) Ttle Isolation and shut-olr valves 
connecting the dead boilers with the live 
boilers shall be secured, blanked, and 
tagged Indicating that employees are 
working In the boilers. ThIs tag shall 

not be removed nor the valves unblanked 
untU It Is determined that this may be 
done without creating a hazard to the 
employees working in the boilers. or 
until the work is completed. 

(2) Drain connections to atmosphere 
on all of the dead Interconnectlna sys­
tems shall be opened. 

(3) A warning sign calling attention 
to the fact that employees are workinl' 
In the boilers shall be hung In a conspic­
uous location in the engine room. This 
sign shall not be removed until It Is 
determined that the work Is completed 
and all employees are out of the boilers. 

§ 1501.92 Ship's piping lIyllteD18. 
(a) Before work is performed on a 

valve. fitting, or section of piping in a 
piping system that has carried a high 
temperature medium, the employer shall 
ensure that the following steps are 
taken: 

(I) The isolation and shut-olr valves 
connecting the dead System with a lJve 
sYstem or Systems, shall be secured, 
blanked, and tagged indicating employ­
ees are workIng on the system. This tag 
shall not be removed nor the valves un­
blanked until It Is determined that this 
may be done without creating a hazard 
to the employees working on the system, 
or until the work on the sYstem Is 
completed. 

(2) Drain connections to atmosphere 
on all of the dead Interconnecting sys­
tems shall be opened. 

§ 1501.93 Ship', propulsion machinery. 
(a) Before work Is performed on the 

main engine, reduction gear, or con­
necting accessories, the employer shall 
ensure that the following steps are 
taken: 

(1) The jacking gear shall be en­
gaged to prevent the main engine from 
turnlng over. A sign shall be posted at 
the throttle Indicating that the jacking 
gear Is engaged. This sign shall not be 
removed until the jackIng gear can be 
safely disengaged. 

(2) It the jacking gear Is steam driv­
en. the stop valves to the jacking gear 
shall be secured, locked, and tagged 
indicating that employees are working 
on the main engine. 

(3) It the jacking gear Is electrically 
driven, the circuit controlling the jack­
Ing gear shall be deenergized by tripping 
the circuit breaker, opening the switch 
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or removing the fuse, whichever is ap­
propriate. The breaker, switch, or fuse 
location shall be tagged indicating that 
employees are working on the main 
engine. 

(b) Before the jacking engine Is op­
erated, the following precautions shall 
be taken: 

(1) A check shall be made to ensure 
that all employees, equipment, and tools 
Rre clear of the engine, reduction gear, 
and its connecting accessories. 

(2) A check shall be made to ensure 
that all employees, equipment and tools 
are free of the propeller. 

(c) Before work is started on or in the 
Immediate vicinity of the propeller, a 
warning sign call1ng attention to the fact 
that employees are working in that area 
shall be hung in a conspicuous location 
in the engine room. This sign shall not 
be removed untll It is determined that 
the work Is completed and all employees 
are free of the propeller. 

(d) Before the main engine Is turned 
over (e.g., when warming up before de­
parture or testing after an overhaul) a 
check shall be made to ensure that all 
employees, equipment, and tools are free 
of the propeller. 
§ 1501.94 Ship', deck machinery. 

(a) Before work is performed on the 
anchor windlass or any of its attached 
accessories. the employer shall ensure 
that the following steps are taken: 

(1) The devll claws shall be made fast 
to the anchor chains. 

(2) The riding pawls shall be in the 
engaged position. 

(3) In the absence of devil claws and 
riding pawls, the anchor chains shall be 
secured to a suitable fixed structure of 
the vessel. 

Subpart K-Portable, Unflred Pressure 
Vessels, Drums and Containers, 
Other Than Ship's Equipment 

§ 1501.101 Portable ail' reeeiven and 
other unfired pressure ve88els. 

(a) Portable, unfired pressure vessels, 
bullt after the e1fectlve date of this regu­
lation, shall be marked and reported 
Indicating that they have been designed 
and constructed to meet the standards 
of the American Society of Mechanical 
Engineers Boiler and Pressure Vessel 
Code, Section vm, Rules for Construc­
tion of Unfired Pressure Vessels, 1963. 
They shall be subjected to a hydrostatic 

pressure test of one and one-hal! times 
the working pressure of the vessels. 

(b) Portable, unfired pressure vessels, 
not built to the code requirements of 
paragraph (a) of this section, and built 
prior to the effective date of this regula­
tion, shall be examined quarterly by a 
competent person. They shall be sub­
jected yearly to a hydrostatic pressure 
test of one and one-half times the work­
ing pressure of the vessels. 

(c) The relief valves on the portable, 
unfired pressure vessels in paragraphs 
(a) and (b) of this section shall be set 
to the safe working pressure of the ves­
sels, or set to the lowest safe working 
pressure of the systems. whichever is 
lower. 

(d) A record of such examinations and 
tests made in compliance with the re­
quirements of paragraphs (a) and (b) 
of this section shall be maintained. 
§ 1501.102 Drums and containers. 

(a) Shipping drums and containers 
shall not be pressurized to remove their 
contents. 

(b) A temporarily assembled pres­
surized piping system conveying hazard­
ous liquids or gases shall be provided 
with a relief valve and by-pass to pre­
vent rupture of the system and the escape 
of such hazardous liqUids or gases. 

(e) Pressure vessels, drums and con­
tainers containing toxic or flammable 
liquids or gases shall not be stored or 
used where they are subject to open 
flame, hot metal, or other sources of arti­
ficial heat. 

(d) Unless pressure vessels, drums and 
containers of 30 gallon capacity or over 
containing flammable or toxic liquids or 
gases are placed in an out-of-the-way 
area where they will not be subject to 
physical injury from an outside source. 
barriers or guards sha.ll be erected to pro­
tect them from such physical injury. 

(e) Containers of 55 gallons or more 
capacity containing flammable or toxic 
l1quid shall be surrounded by dikes or 
pans which enclose a volume equal to at 
least 25 percent of the total volume of 
the containers. 

(f) Fire extinguishers adequate in 
number and suitable for the hazard shall 
be provided. These extinguishers shall 
be located In the immediate area where 
pressure vessels, drums and containers 
containing fiammable llqulds or gases are 
stored or in use. Such extinguishers 
shall be ready for use at all times. 
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. SWpart L-Electrical Machinery 
§ 1501.111 Electrical cireuits and die. 

trihution boards. 
(a) Before an employee Is permitted to 

work on an electrical circuit. except when 
the circuit must remain energized for 
testing and adjusting, the circult shall 
be deenergized by an authorized em­
ployee by opening the circuit breaker; 
opening the switch, or removing the fuse, 
which~ver method Is BrPpro'priate. The 
circuit breaker, switch: or fuse location 
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.-Hall be tagged to indicate that an em­
ployee is working on the circuit. Such' 
tags shall not be removed nor the circuit 
.energized except by the authorized em­
ployee who placed the tag or by another 
employee authorized by the employer. 

(b) When workLS performed immedi­
ately adjacent to an open-front energized 
board or in back of an 'energized board, 
the board shall be covered or some other 
e'qual means shall be used to prevent con­
tact with any of the energized paits. 
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