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. "7l TFOREWORD - ©
The Walsh-Hesley Public- Gontracts” Act requires-that contracts
gntered into by any ageney of ‘the United Stres. Government for the

- manufscture or furnfshing of materisls, supplies, axticles; and equipment
. iz any mmount exceeding £10,000 must eontain, among other provisions,
-.g stipuintion-that *No partof such comtract will-be performed por will any ~ - -

of the materials, supplies, articles, or equipment to be manufectured er
gurnished ander said eontract be manufactured or fabricated in sny plants,

_ factories, bulldings. oz surrvundings er under working conditions which

are ingsnitary or hazardous 6F-dangerous to the health and safety of em-
ployees engaged in the performance of the eontract . . .~

This booklet contalns the safety and health standards which will guide

the Secretary of Lebor and the Administrator of the Wage and Hour and -

Publie Contracts Division in the administration of the Act, and which will
be applied in determining whether, in specific cases, Government eontracts
are being performed under safe and sanitary conditions. These gtandards
sre based to a large extent on codes approved by the American Standards
Asgsociation and safety and hesith eodes sdopted by a number of States,
gnd generally represent what have been ghown by industrial experiencs to
be reasonabls minimum stendards for gafaty and bealth.

Space limitations of this bulletin permit compflation only of thoss
standards relating to safety and sanitation problems which are eommonly
gmet by employers, and preciude inclusion of materials relating %o uneom-
mon hazards or situations. The messures to be teken to meet unCOMMOR
hazards ghould bs reasonable in the light of the circumstances. Further,
these standards sre not in any way intended to limit or superseds State
or local safety and sanitation eodes, and where such codes provide stricter-
or more exact standards, complisnce with such higher standards will be
deamed compliance with the Publie Contracts Act.

The failure to maintain proper safety and hesith standards in the
performance of eontracta suoject to the Public Contracts Act constitutes &
breach of eontract which may provide the basis for cancallation of the
eontract, and makes the party respounsible for such bresches subjest to
the ineligible list sanctions provided in the Act.

Thess standerds were prepared by the Bureau of Labor Standards in
cooperation with the Wage and Hour and Public Contracts Divislon, and

‘ choeked for adequacy and sultability for use fn the States with repre-

sentatives of typical State labor departments. We wigh to take this oppor
tunity to thank these officials for their assistance in meking this publi.
ention possible.
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¢
Iard, e81d statistles on induxtrisl accidents
:hc United States tell a tragic and revesling
sry. These figures deal with the number of :
aple killed and injured in industrial acd-
ts. Sometimes flgures are used to estimafe

billions of doliars that are lost by mahsge '”‘"

=t and by workers and thexrﬂamﬂxesna
sult of aecidenta.
‘ut there are no statistics on the human guf=
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acddentzinindmtrymnotlusthmfm
times .the direct costs. The items of cost that

mhkelytobeprmntineachweofnwm

dental injury ave:

CTTUES Compennﬁm ot o T “:j

2. Medical expenss, - -~ -

& Losttxmeofmj‘uredemlo

d.klm time of fellow mployeu who ﬁop
—~WoTEL - — - - -

ng, sorrow, and misery which follow déaths -~ -(a) To- ald injmd worker, -

a injuries into the homes of American work-

s, even though the humsn tragedy which

‘]u after industria! sccidents affords the
fmpelling resson for intelligent’ safety

mms.
A.lthough the most Imporiant eonsideration

safety program i the safety and well-
of the worker and the

rotection of his
y from want another driving fores be-
ad indusu-h.l ety programs is the cost of -

cidents in terms of money and human re-
rees—=—g tragic economic waste.
. third resson for undertaling good safety
)tn.ma applies primarily to eontractors per-
rming on certain Government supply 0N~
ts of $10,000 or more subject to the safety
sirements of the Wmh-Heﬂey Public Con-
s Act. For the ﬁ‘o ce of such eentnc‘
3, Part II of this booklet presents ths rules
ch mmﬂd be cbeerved in eomplizncs with

Z presents in brief useable form the

-4 mmportant basie & ineiples ef accident
evention taken from day-by-day practicss of
m&mente whose safety performancss have

Accident Costs.
Management's Part in Safety.
Werker's Part in Safety.
Accident Investigation.
Accidents are Preventable,

A. ACCIDENT (

ecldents are expenaive. Th@}” emmﬁtm &
..0B8 Wmafowhmmdmwnalm«
urces. Substantial savings of both ecap be
- 8 by preventing accidents. They can be pre-

ed by appeals to the emotions and by per-
snt day-by-day effort to enlist on tha mde of
fety the ever-present desire and necessity
every management has for reducing wasta.
Feryone easily see that aceident eosts
wholly v 8. It 15 mot =0 easy to ses how
-'ge are thesa wagtes. Compensation and madi-
! ~osta (spoken of as dirsct costs) are ob-
& It has, however, taken careful studies by
Fienced cost accountants md industrial
~atives to show how large sre the other
sta {spoken of as imlxrec,t mta) It m mew
* that on the average the indire sta of

-oul

(b) Out of sympathy or euriosity.
¢) For other incidental reasons.
5. e of formnn, cxecutxvu. or other
staff pem
- (&) A:szstiug injured employes. -
(b) Investiga causs of accident.
{e) ing for continuenece of in-
: employes's work.
(d) Selecting, tz-nmng, or breaking in
o new amployee. ‘
{e) Preparing accident seport.
€f) Atiending hearingz on injory (san
~-  jous or contested cases).
& Lost production due to upset, shock, or
diverted interest of workers,
&;I Lost production due to stoppege of ma-
ne or process in eharge of injured person.
to machine, pment. or mates
rinl directly eccasioned by the secident.
9. Spoiled product or matarial due to emo-
¢onal of fellow workera.
10, ned effectiveness of injured e
ployss for a period after his return to work
11. Busipess or will jJost through fall-
urs to fill ordar on tims, lost bonusss, payment
of forfsita for nondelivery, ste.
iz expense, court fees, expense of
preparation of ezse, umemenu. judpaments,
ate., in cases contasted st law.
18. The employer's share of the loss and
expense to metymeachmeofﬁwthormno
tinued loas in earning power.

B MANAGEMENTS PART IN 8
. 8afety work in industry must begin at the

Sincs every md of work tb.ﬂt mer do in-

wolves some degree of hazard, esch produces its
ahm of injuries. Bx:t by the pmgr attention
ozt all injuries can prevented

in mny d of work and in any oecupstion.
fanagement’s desire to oliminate Injuries
bs strong enough to make thelr preven-
tion & vital part of all sctvities, Prevention
must recelve continuous attsntion along with
such mastters as cost, quality, and production.
, ew briefly, the more ﬂgomt definits
things that the meanagement uld do to pre-
an mdemta my be get down as follows:
3o I“mvade Me plant and eguipmeant,
2. Bafep d all mechinary.
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. 8 Place no new machinery or eguipment in
cpenu?on unless full attenhon hu been paid to
its safety.

4. Plan snd arrange all processes and oper-
ations with careful. ;ttenﬁnn:to safety.. .. _ .

B. Mnnmnamtemotlmpeehnnwdim
eover eorrectible harards, -

6, Maintain eafety minded supe

9, -Train, educate, and,; stimulnta dts em-
ployeu to- follow safe methodn of work and

8 -sincere interest in: the safety of tham- -

aelvu and their fellow workers.
8 Investigate all sccidents to datarmine

. Bow best to prevent a pecurrence,

9. JMake a full report to the proper amthori»
ties of all cases of injury. - -

€. TBE WORBER'S ?m IN SAFETY

Safety is everybody’s business. Every em-
p!oye:?ﬁould. of course, be always alert to the

posaibilities of . Menagement can do only
part of the job. worker should faithfully

cooperate with his management in all safety
zrog-rams. Some of the ways in which his help
most DECESEATY AFS:
Faithfully uzing 20l ssfeguerds provided.
z Studyinz snd earafully following aafety
rules and safety instructiona.
8. Working earnestly on safety commitises
g:dvther “safety activities to which he may be
ghed.
4. Snaldng' -always for the -gafe way of
wor on éach job or activity..
B, Watching ‘out always for ths safety of
his fellow men.
8. Reporting all hszerdous conditions of
which he learns.

D. ACCIDENT INVESTIGATION

it i obvious that every case of dissbling in-
ury should be earefully investigated to find out
w t0 prevent a recurrTeEnca theory evary
secident, whether it yields an imjury or mot,

tneasures of the incldenes of Work mjm’lm., 'I;'ha
‘Emck of mp&mbﬂif:y inbherant in simple Injury
totals, arising from varistions in employmant
md @pomﬁng time, is. overcome by expresaing
the injories in terms of & standard unit of ex-
posura. By definition, the standard comparison
injury-—fmuancy rate is the gverage number of
dizabling work injurles per million employes-
hourz worksd. Expr d 22 & formule it is:

e @+

(t:::_mm

should be imvestigated also, but this would in-
wolva such 2 heavy volume of work that few
managements would find it practical. Good
_practice ig to investigate all eases of disable-
- ment, ‘all other happenings involving the prob-
ability of serious injury, and cases of repeated
mjury to an individual
- The investigations must be made by persons
.- who are mtelhﬂm , and keenly
- pafety-minded. Usually an accident has more
_than a single cause. A combination of dreun-
“stances was necessary to bring it about The
employer should try to eorrect every condition
&i‘x?mmm“ 3 ok b contant to tiop with
i eon D Wi
acf the human fault or failure that was in-
for in almost every euse, both a mate-
rial end & human fault will be found If the
material fault or lack is ecrrected, the human
fault or lack usually fails to produce injury. Of
ecourss, effort should be made to correct the
humsan fault slso. Usually eorrection of the
material or mechanical fault involves expense
8o that the eonstant tamptation is to blame the
individual at fault and let the matter and there.
Thnthuotinﬂxebestintemnulmm.ud

the tandency to take that course mmt eontinge
ously be resisted.

E. ACCIDENTS ARE PREVENTABLE

An excellent definition of “n.cddent" is that
it is an “un occcurance,” thst is, an-
Euhnned for or unforeseen. OGcessionally, human

jury iz involved and we have an accidental
injory which is what we really mean when we
sy “accident.” If each bit of work done in in-
dustry eould be properly planned and then ear-
ried out exactly as planned, there would be no
unexpected ocwrrenees and therefore po hu-
man injuries. Numerons establishments, large
and small, in each branch of industry have by

planping, foresight, and care eliminated at least

B out of every 10 injuries that stherwise would
have been suffered %y their workers and have
profited by eo doing.

N m disabling injurias multiplied by 1,000,600
T ! B ) af amp leyes-hoase m
;~ st injuries to count
work injury is defined as any in-
Jury incu.gﬁ

in the course of and arising out
- of ampltg::lpk which:

tz in death. or

(2) Results in eny degres of permanent

phiysical impairment, mg’amm of whether oy
not any time iz lost from work, or
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open &nd avatlable “to° hims, throughout the
hours of hh-mulz?ghift'omy-dn{ after the
day of inijury, including Sundays, holidays, and
days on which the plant is shut-down. - -
The injuries described in items 1 and 2 of
this definition are

Bpo.
“death cases” and “permanent disability” cases.
Death casez uaually ave readily idéntified. Per-

manent dizabilities likewise are usually essy to
fdentify. It is necessary, however, to remember
that ent disabilities include not only all
injuries involving the amputation of any

of the body, but also all mrunu which result in
the complete or partial loss of use of any body

ken of 8-

-

B
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o an injm'y fgr*ﬁinry-dsﬁsué wrposu i} in

no way related to the eligibility of the injured
Krson for workmen's compensation paymenta.
case of doubt as to whether-or-not an injured

- person iz mble to work, the attending physi-

- - gian’s decision is finsl. -

part or function of the body. For example, the .

partisl loss of vision or a permanently stiff arm
resulting from a poorly healed fracture would
be counted as permanent impairments just as
you would copnt &n inj involving the ampu-
tation of a finger or a foot. Most permenent
disability cases involve the loss of considerable
time. Occasionally, however, there are hardy
individusls who experience a2 piinor permsnent
disability, such as the smputation of the end
of & finger, and return to work on the same day
or the following day. Regardiess of the fact
that mo recorded time was lost, thess eases
should be counted if there actually is any resid-
val permenent impairment of any body part or
ho%:unctian. . disabling injuries is
third category of ng injories

referred to 28 *“temporary-total disabilities.”
They are “tempo " disabilities becauss they
do mot result in desth or any form of perma-
nent impairment. In other words, they are in-
juries from whiech the injured person evantuslly
recovers with no lasting ill effects. At the same
time, thg are “total” disabilities because they
render the inmjured person totally umable to
work at any lar job for & period of time

uivalent to at least one full ghift on any day

ter the day of injury. The important things .

to remember in connection with these injuries
are: (1) Time lost on the day of injury is not
considered in determining whether or mot an
fnjury is disabling; (2) the inability to work
must eontinue throughout the hours of the
worker's regular shift on at least cne day; but,
{8) this inability to work may occur on any
day aftar the injury, not necessarily’oun the next
day, and not necessarily on & day on which he
would normally be expected to work.

The referenee in the definition to 8 regularly
established job means that you are mot per-
mitted to exclude an injury from the count of
dizabling injuries if the injured person yeturns
to & specially created essy job which was de-
gigned almply to get him back o work without
loas of tme, -

1t should also be noted that under the defini-
tion of & disabling injury the reportability of

o ey - GG eGNG o+ GIRGRAID COSTZW & 8 < -

Establishments participasting in the Buresn
of Labor Statistics’ quarterly work-injury sur-
vey and retasining ou file copies of each ecom-
g:cted report on Form BLS 1417 or 1417-A will

considered as complying with the require-
ment regavding the maintensnce of injury-fre-

each
accident might essily, “but for the grace of
God,” have been vary serious or fatal and
therefore the constant effort must be to prevent
every injury, not just the more serious enes.
The following example shows how to figure the
frequency rata.

During 1949 eighteen lost-time injuries oc-
eurred in a certain mschine shop. The nwuber
of man-hours worked during the year totaled
216,000. What was the fm&uency rate? Sub-
stituting these numbers in the frequency rate
formuls we get:

F= 18 x 1,000,000

1
which gives a frequency rate of 53 ploe. That
iz, the men in the shop suffered 83 loat-time
injuries for every million man-hours they
worked.

If the figure for man-hours iz not svailable,
a cioss enough estimate exn usually bs made by
multiplying the sverage number of workers by
ths hours worked per week and the aumber of
weaks worked for the period for which the fre-
guency rats iz being ealculated.

Some people prefer to think of the {requency
rats in terms of how long":&enou may expect
to work on the average without getting hurt
If, in the above example, the shop worked &
40-hour week 50 weeks during the year, esch
man worked 2,000 hours in the year, and there-
fore in order to put in 216,000 hours there must
have been an aversage 6f 108 men working. The
18 injuries av among these 108 men
means that every sixth man was dissbled dur-
ing the year. Ancther way of putting it i= that,
on the average, esch men could expsct to be
disabled once in 6 yesys. That is & very hi
injury rate for even the most hazardous wor,
Numerous plants in all branches of industry
maintain frequency rates below 10 and eoften
Hmes below B. A worker in 2 plent having s
frequency rate of & i fortunate indeed for on
the average he ean expect to work three life-
times--g whole emntury——for each diaabling
injury he suffers. He Iz nmundoubtedly much safer
when at work than when oot &t work.,

{For full detalled informsatiop on deter
ping frequency rates see “American Stan-

8
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B. -BUILDINGS AND EQUIPMENT

i. Buildings.—Buildings and all appurten-
ances thereto, including bridges, towers, bal
eonies, runwayz, and plstforms, should be
sizucturalls safe to prevent collapse,

o fioor or platform should
be s0 loaded as to have s factor of safety of
less than four. That is, the weight placed upon
a floor or platform should not ueeo& one-fourth
of the breaking strength of ths platform or

r. -
{b) Floors, other than those resting direct-
on golid ground, when used for storage or

Or operations that might lead to overloading
should be clearly posted to show maximum safe
floor loads.

{e) Al fioor surfaces should be kept elean
and dry and maintained in 2 emooth and res-
sonsbly monslip condition free from holes
or profections t might eause tripping.

(d) Where the type of operation necessi-
fates working on wet or slippery floor areas,
such aress should be protected against slippi
by the use of mats, grates, cleats, or other m
friction floor coverings.

{e) 8afe menns of access, snited to condi-
Hons, should be provided to every overhead
Ehﬂ: to which employees are called n to go

connection with their employment. Materisls
ér objects should not remain ynnecessarily on
the floor surface in such places as will subject

Y

. m&loyees to the hezard of falls.
Floor

cpenings, wall opmings, and sle-
vaied platforms—Floor epenings, wall open-
ings, and elevated platforms where there is
& possibility of persons or material falling

. through should be provided with standard rsil-

ing and toe boards, or with wood or metal cov-
eérs. Where guard rails are advisable refer to
Standards for Railings, Tosboards, and Guards
g specified under Part II E, Machine Guard-

g- .

4. Blairways or Steps~—{a) Riser height
and tresd width should be uniform in any given
flight of stairs. Varistions in riser height
should not exceed 1/8 inch in the stair as eon-
structsd. Variation due to wesr should not be
allowed to axcsed 1/4 inch. Riser height should

" not be over 8 inches and tread width exclusive

of nosing mot less than 9 Imches. Preferved

dimensions sre: riser 7 inches, traad 11 inches

ggg i inch mosing, and width not less than 86
. ;

(b) Every stalrway or steps of four or more
risers should be equipped with a substantial
smooth handrail from 30 inches to 38 inches
high, measured vertically from the noss of the

b Pobiislad Bsomt
Yo Foen @%
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tread and placed on the left-hand side as one

mounts the stair and on the open side, if any.

If 5 feet or more in width, or epen on

ggu. the ptairs should have a han on each
e. .

(¢) Interior stairways or steps which are
more than 8 feet wide should be divided by cen-
ter rails into widths of not more than 8 feet
nor less than 8 fest 8 inchesa.

{d) Exterior stairways or steps should have
a handrail at each side, and if the stairway or
stepe are more than 88 inches wide, one or more
intermediate handrails ahould be provided.

(e) Railings on open sides of stairways or
:t:ira should be provided with an intermediste

at midheight, or with vertical members
ing 2 maximum spacing of 11 inches,

() Every stairway or steps should be main- -

tained in good repair, free from protruding

bolts, screws, and naile, and unnecessary

material, dirt, and slippery conditionz. Treads

should be renewed when the surface, including

the nosing, shows wear to the extent of 1/4
ch or more.

(g) Stairways should not be used for stor-
age purposes, and any equipment should be &0
located that its presence or use will not un-
necessarily obstruct or interfere with free pas-

gage,

(I:ﬁ All metal treads should have a surfsce
which will reasonably prevent slipping.

6. Elevators—(a) Elevator inspection by &
rvecognized elevator inspection service will be
aceeptable a8 evidence of satisfactory imstalla-
tion and maintsnance. Hoistways, hatchways,
slevator wells and wheel holes should be Becure-
? fenced, inclosed, or otherwise protected. {(For

etails, see American Standard Safety Code for
Elevators, Dumbwaiters, and Escslators.)

(b) Elevator machinery, electrical appars-
:& or system wiring should be properly in-

fed, gnarded, and inspected.

€. [uminstion--Illumination sdequste to
ggxmlt all work activities to be carried on safe-

should be provided and maintsined during
all work periods. Minimum standards for illu-
mination should be in conformance with the
“American Standard,” Recommended Practice
of Industrial Lighting

ot atage and plmsageayn.—(a) Perma.
nent aisles and passagews @
elear and in good repair. Wi:ra. due to lack gf

per definition, suech sisles and PESERFEWARYE
&me hazardous, they zhould be clearly de-
fined by painted lines, curbings, or other meth-

o msrlnnﬁ

{&) Where industrial trucks ave in enstom-
&ry nae, one-way traffic aisles should be at least
2 feot wider than the widest vehicle, Two-way
trafile aisles should be at least 8 feet wider ¢
tiwice the width of the widest wvehicle,

(¢) There should ba no ohstructions o
or in aisles that might causs tripping.

wee

. e =

8 . o e -

P T BT cuee S RN OB L fmed B R B Sm

TR R e O A

£3 =7 G




& Laddera~—(a) Full compliance with the
applicable provisions of the “Americen Stan-
dard”, Safety Code for Wood Ladders, A14.1,
- {8 recommended. - S e e
~ {(b) Rung ‘epacing on eath fized ladder
should be puiferm. This includes the space be-
tween the top rupng and the landing measured
" vertically-from the top rung. Rungs of all lad-
dexs should be uniformly spaced, firmly secured
and maintained in & sufticiently &ight condition
to prevent turning or other motion. Bent tungs
of metal fixed lndders should be promptly re-
P or repsired.. Clearance at the -of
rungs of fixed ladders should not be less than
?Z?;tmehm mesasured horizontally from any ob-

(¢) Fized ladders should be secured with
sufficient firmness and in such manner that they
will be free from visible motion under pormal
eonditions of use. Hand holds should be pro-
vided at the top of each fixed ladder so ar-
ran that a person using them can eonven-
fently retain & secure hold with either hand
when gtefping from the top rung of the ladder
to the landing point or the reverse. Side rails
should extend above landings at least 8 fest. No
fixed ladder should have a slope outward, that
fs. from the vertical toward the climber, unless
such sloping ladder or sloping part thereof is
properly caged. Ladders in disrepair should be
promptly repaired or removed from use.

(d) Ia the use of portable straight ledders,
practicable precautions should be used. Every
step ladder should be equipped with & spresder
of & type that locks when the ladder is opened
o hold it securely in the open position. Portable
stepe and saw horses should be of substantial
sonstiuction with parts firmly secured and
maintained in & safe state of repair.

8. Overhead work.—(a) Everv overhead
job that may have to be done in an establish-
ment should be earefully considered and & zaf,
means of doing it provided. *

. {b) Some of the more common “overhead”
jobs with means of safeguarding are given
below:

{1} Nature of job—Devices that require
only infrequent attention normally consisting
of only gimple servicing or adjustinents. Exam-
gle@: Valves in steam, air, or other supply
ines : preasure reducers ; sverfiow or other high
leve! storage tanks: liquid level indicators:
#auges: natursl diaft ventilators.

Suppeated safeguards. « Portable lsdders:
Feet suited to floor surface: ladder of eorrect
length, strength. and condition conveniently
- availsble, firm support (at top), security (of
poaition), safety in plecing ladder, safety of
man ou ladder (position, clearance from mov-

sovd practics provides fixed lndders or stairs

to such equipment wherever ressonably pos-
aible... .

“Good design eliminates overhesd locations to
the maximum practicable extent. ]

(2) Nature of job~~Devices that require

rather frequent (as weekly) servicing usually

%vglvmg onlg;ainor attention or ad)ustment.

ges: ing oiler {(or eguivalent) bear-

ings, induction motors, storage tanks, exhaust

Suggested safeguards~Railed and toeboard-
ed platforms reached by stairs should be pro-
vided wherevel space and location permits.
Fixed laddera are preferable to stairs stesper
than will give 2 10 inch rise and 8 inch tread
(pitch sbout §1°). Where location prevents
stair or fixed ladder, provide portabie railed
step or portable ladder suited to the purpose
with hooks fixed to the rails to engnge suitable
supports at the pletform.

{3) Nature of job~-Apparatus that re
quires daily or more frequent servicing. Exam.
ples: Control devices ss governors, reguls-
tors, recorders, gight glasses, ete,

Suyyested safeyuards~Every such point
should be amccessible by & platform and stair,
In some cases they can be serviced from the
fioor. Example: Use of telescope to read ther-
mometers on tall apparatus,

{€) Naiure of job.-Equipment that ve-
guires relatively infrequent attention but which
involvezs major cleaning or maintensnce and
repair work. Examples: Electric eoverhead
traveling cranes (overhauling), steam boilers
{retubing, cleaning tubes), stills, fractionating
zolumns, di ra, ete.

Suggested safeguards. —— Railed and toe-

platforms reached by stairs wherever
poasible. Particularly in erane overhsauls such
latformse eut the ecst of the work, vesult in
thtter. mnwmc& ang.t:‘dg:]e the hmxﬂd .
us justifying very su ial expenditures
for the platform. If fixed platforms are not
practicable, provide substantial “knock-down™
scaffolding (railed and toeboarded) kept for
the purpose. In some cases wheeled platforms
{wheels arranged to lock) are convenient.

{5) Naoture of job.—~Apparatus out of
doors. (Assignsble to above classes but listed
here because of the special hezards due to wind,
fce, eold, ete.) Example: Sprinkler tanks, oil
storage fanks, dervicks, eocal wnloadevs, duzt
collebtora, advertising signs, flovd lights.

Suggeated mafeguavidn.—All outdoor tmnks
should be equipped with fixed ladders and self-
draining platforms (if peeded) to give safe
8ccess to manholes, ete. Means of access to
besrings, etc., on derricks and eoal unloaders
must be suited to eonditions. Never omit lad.
der rails or allow ladder to have reverse glope:
provide adequate hand holds and foot supports,
. (8) Nature of job.—Maintenance sctivie
tes, as window cleaning and res
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Sugpested . safeguords. — Window cleaning
equipment should . conform to- the “Ameriean
Standard.” Safety Code for Window Cleaning.

Long~ ;Eut oil cans can be used. instead of
iadders. The practice. of oiling running ever:.
hesd machinery s rarely earefully b, ed.
When done from a erane, & railed platform
should be provided end eareful precautions
taken -1 gusrd sgsinst insufficient clearance.
Extension fittings should be used to give ade- .
quate elesrance from moving parts.

10. Housekeeplng and erder~—(a) Satis-
factory contrel requires eareful eonsideration
of such factors as tonnage and volume of mate-
rials to be handled, the amounts required at the
successive steps of the process, allowance of the
spaces Decessary, and the methods to be used
mdﬁm and transporting the materials and

{ b)g’l(ethods of piling should be worked out
for each class of materials or articles. Points
commonly of importance are: _

6 (1) Height of pile—This is dependent up-
on the character of the material and the con-
sequent danger of toppling, the means used ir
pibng and removal, the traffic nearby, gnd in-
tarference with sprinkler operation. When the
nature of the material is suitable, it should be
g0 piled ; o be in;arlockmg.' Allowable floo

{2} trength of suppoTi—itll @ T
* eds ghould be posted.

(8) Evenmess of support and its continued

ity.—This condition often exists in yard
piling where uneven ground or molsture may
esuse toppling, and on first floors or in base-
ments where fioors may slope or flooring sag.

(4) Location.--Aisle traffic or the presence
of work benches or machines may make it
ngmsawtolﬁmitﬁmheighﬁafmtexﬂaltobe
piled in & safs manner. -

{(8) Piling small articles—Containers sult-
ed to the nature of the articles are commonly
used. Thess usually teke the form of wheeled
or truck pick-up containers that receive the ar-
ticles from work bench or machine. A useful
modificstion for such srticles are amall eans or
trays that themselves may be stacked.

{ Pina ov other gtock —Suitable
dling. Projecting ends should be
sd by location, rallings, or barriers.
fe) Remove, or bend over in such & mauner
a5 tamake tham harmless, all projecting nsils
in kegs, barrels, boards, or boxes allowed o re-
main about the work place.

(d) Waste disposal provisions should be
made for the orderly collection and dispossal of
all scrap debris, empty bottles, ete. ; special pro-
vigions suited to the nature of the substanee in
guegtion ghould be made for the dispossl of -
poisonous snd obnoxious subsian

inting masorry. ofifng, -

1l Yards and grounds~=-in plant -yards
and grounds, gafety biedsures udes -

(1) Proper draifiage, .

(2) Clearance signs to waxn of Hmit clear-

(3)- Derails and bumper blocks.

(4) Traffic contyol signs o warn pedes-
trian, vehicular, and railroad trafile

(8) Proper coverings or rails for epen pits,
tanks, vats, ditches, ete.

12. Materlals. = (@) Materials, wherever
stored, should be piled, stacked, or racked in a
menner designed to prevent tipping, falling,
esilapaing, rolling, or sp g. Racks, bins,
planks, sleepers, bars, strips, blocks, and sheets
should be used where necessary to make the
piles stable. Materisls and objects that are
stored in overhead places should be secured so
that they will not fall and eauss injury to per-
gons below.

¢b) All hezardous chemiesls should be dis-
tinctively marked to indicate their nature.

18. Compressed Gasss-—{a) Cylinders con-
taining compressed gases should not be gnduly
exposed to the hest of stoves, radiators, or fur-
naces, Where cylinders ars stored in the open,
they should be protected from sccumulations
of snow and ice and from the sun where high
temperatires occur.

(b) Heat incresses the pressure within the

linder, or it may melt the fusible safety
plugs, which in acetylene cylinders melt at &
tempersture of approximately 210° to 220°F.
Should a valve become frozan, it should be
thawed out with warm (not scalding) water.
Open flames should not be used for this pur-
posa under any circumstances.

¢e) Cylinders should preferably be stored
in an upright position. In meny plants, eylin-
ders sre held upright by straps er chains to
prevent their falling over. This is particularly

- important with acetylene cylinders

¢d) Empty eylinders should be plainly
merked EMPTY, snd the valves ghould be
elosed. The empty cylinders should be segre-
gated from full eylinders and yeturned to the
manufscturer as scon as practicable.

¢e¢) The recommendations of the National
Fire Protection Associstion and State and
municipal laws and regulations should be elose-
iy observed in to the storage of com-
gemsed ges cylinders. Cylinders should pever
allowed to fall or otherwise recsive shock.

14, "Speclal precautions for exygen eylin-
ders.—-(a) Great care must be exercised in
handling oxygen to prevent contact of oxygen
under pressure with oils, gresses, organic lub-
rleants, rubber, or other materials of an or-
ganic nature in order to prevent estplosic
following recommendations of the Comp
Cas Association should be obseyved:
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{ - T-I41). Never_ petmit oll, grease, or resdily _lor” with, the Nstional Elactrical Safety Code,
'qoébustibl‘ej materials to come in contact with  Nitional Bureau of Standards Bandbook H30:
“bxygen cylinders, valves, regulators, gauges, or (a) General protection.—Where practicable,
ftGnge.- - - - o v T . ¢ransformers, eontrol boards, and other acces-

- - 7{2)~-Never hibricate regulators, fitlings, or  sories should be placed in special rooms to .
‘gaufes with ¢il of ‘dny other combustible sub-  which only suthorzed persons have access. i
gtance, T T o- e Seee- th.; use of & peparate room is not feasible, en-
" (8) Never Bavidle 6xgen eylinders or ap:  closures should be built sround those parts of
paratus -with ofly hands or greasy gioves or  electrieal equipment having eonduc-
rage. S e e " .. tors. Enclosures made of metal should bs effec-

{4) gl clesrc the particles 6F dust and  tively grounded. N

“dirt from’ Wie -ope to each eylinder by Warning signs should be displayed near ex-
slightly opening and closing the valve befors m«:nmnt-umms parts and in specially
applying any fitting to the cylinder. ous areas, such as high voltage installs-

{8) Never permit oxygen t entar the regu-  tions. Signs should be large enough o be resd !
lator suddenly.. Open the valve slowly. When  easily and they should be 80 placed as to be i
opening the valve, point the face of the gauge  visible from all gpproaches to the danger sones. !
on regulator sway from the operator. They should be displayed in as many langusges :

(8) Never drape an oxygen cylinder with  as needed.
sny material such -8s wearing apparel, rags, Suitable insulsting mats or platforms of sub-

stantial construction and providing good foot-

(7) Never use oxygen fittings, valves, regu-  ing shall be placed on floors and, if necessary,
lators, or fanges for any other service except  on the frames of the machines having exposed
oxygen. live parts of more than 150 volts to ground,

(8) Usars should mever mix gases of any  so that the operator or persons in the vicinity
type in an oxygen or any other eylinder. cannot readily touch such parts unless stand-

(8) Never use oxygen from & cylinder ex- ingon the mats, platforms, or insulating floors.
espt through a pressure reducing regulator. ¢b) Grounding.—Fixsd equipment or appli-

(10) Never attempt to use regulators which  ances ha gxposed metal frames ghould be
are in need of repair or eylinders having valves  grounded under any of the following eondi-
which do mot operate properly. tlons: —

{11) Never sttempt to repair defective (1) If operated st more than 180 volts to
oxygen equipment unleas properly gualified by ground, regardiess of location.
knowledge and experience. (2) 1f located where gxposed grounded sur-

15. Flammable Hquids-——Baterials such as  faces, as plumbing fixtores or esnductive flooy
paints, lacquera, thinners, gasoline, snd nap- and can be veached by a parson while
tha should be stored snd handled with provi- touching the netal parts of equipinent.
slons for safety suited to the material and the (3) If located in hazardous aress.
econditions of itz use. They should also be eov- The grounding of portsble equipment should
ered or stored in an approved type of safety  follow that of fixed equipment except (1) elec
econtainer suitable to the nature f the material.  trically hested appliances exempted by admin- ‘

16. Explosives. = Exploaives should be istrative authority, and (2) motors if positively
stored in approved type expiosive msagzzines guarded under all eonditions. It is recommend-
which are bulletproof, ventilated, and located ed, however, that motors always be grounded.
at distaneces from other buildings ss required (e} Growund connections.—Ground eonnec-
under the American Table of Quantity and Dis-  tions should be of copper, and the eombined re-
tance. For details, refer to U. 8. Buresu of  sistancs of the grounded wire and the connec-
Mines Information Cireuler 7307 on “Surfacs  tion with the ground should not exceed 3 ohms
Storage of Explosives” and Information Circu-  for waterpipe eonnections nor 25 chms for arti-
, la¥ 7380 on “Safe Storage, Hendling, and Use  fieial grounds. The actus] ground circuit resis-
of Commereial Explosives.” tance should be kept as {ar a8 posaible below

17. Spontaneous lgnilion—Proper precau- the maximum permisaible imits.

Homse should be taked in comnection with stor- ‘Whers 2 grounding wire is exposed to me-
age of materisls which may cause spontaneous  chanieal injury, it should be protected ?
gﬁiﬁmx Roums in which there may be explo-  conduit conn &t both ends to the ground-
ve conesntrations of dust, 8, OF vapors ing wire or by other substantial enclosure. If
should have explosion-proof electrical fixtures  the enclosure s of mstal, it also should be
and equipment in sccordance with the provi-  grounded.
slons of the National Electrical Code ting (d) Transformevs.—These should prefer-
t¢ hazsrd locatione. ‘ ably be located cutzide of buﬂdb&g‘a, and pure

18. rical wipment~The following rounded by an snclosore of anded metal at

general Informstion ahould be used in conjunc-  Jeam 8 feat high. If a bullding wﬁlﬁ%ﬁ
: W
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wall should be screened or barred.

in- ventilated:
ject in drainage oF storage Systems provided

for the purpose. Air vents should be so designed
s to close automatically im csse of fire. It may

. be advisable to provide equipment for introdue-

guishing into transforme..
er eases -oF vaults. Doors to transformer enclo-
gures or vaults should be kept securely locked,
and only suthorized personnel should be par-

_mnitted to enter such sreas.

(s) Plant wiriag.~—All mﬂ? !
accordance with the National Electrieal Code
and also with local eodes or requirements.

(f) Overcurrent dsvices—The safe cur-
yent-carrying capacity of eonductors is deter-
mined by their size, the material of which they
are made, and the manner in which they are
imtqﬂed.lfiomdtyurrymorothmme
meximum ssafe load, or limited as to heat dis-
m’trﬁon. excessive hesting resulta. Fuses or
other over-current devices should be installed
in every eircuit, and they should be of a size
and type that will interrupt the current fiow
when it exceeds the eapacity of the conductor.
Protection of this kind, both for personnel and

for equipment, is one of the important festures ’
instalistion.

of any slectrical
sgz end extemsion eords-—Extsnsion
0 ghould be of a type approved by the
Underwritsrs Lsboratories, e, and they
ghould bs labsled to show that they meet all re-
uirements of the National Electrieal Code.
ey should be inspected regularly. Kinking or
excesgive bending of the cords should be avoid-
ed to prevent breaking of the wire astrands.
Broken strands may pierce the imsulating
d become shock ¢r short-circuit

covering

(k) Lamp fxtures ard eguipme
Jocations where there are flammable
dusts, lamps should bs installed only in fixtures
especially designed to prevent lamp
and to prevent ignition of th

" gial Equipment should be of explosion-proof

design.

(i) Maintensnes.~Switches should always
ba t il or locked In the open position before
work. If & Jock is vsed for which keys

are availabls to other membars of the organi- -

zation, the switch should also be tegged in such
s way 88 ¢ identify the individual authorized
to remove the lock. If two or more employees
are working indepandently on the sams circult,
%qu} affix his own lock or tag to the

Transformers inxidi;‘buﬂdlnn -ghould ba ...
: i proof - vaults- having ..
~ ‘gaised sills scross the doorways to prevent the
eacape of leaking oil. Floors and floor draing —

arranged-that-ofl will-quickly eol-:

ghould be in.-

" injury through

When the switch cannot be locked out, espe-
axuyﬂithbutedmmopenmrkmig
is advisable to station 8 wsichman nesr the
Mtchjn\mmgithnotmbedwmhthe
wrork {8 in.progress. Warnings should be given
to all ogenton affected before opening 8 air-
cult and agein before elosing the eirenit after
the job is qompleted.

vlogcu. whether furnished 3 bim or by them,
and make every reasonable affort to insure that
such tools sre suited both by safe design and
eonstruction to the work to be done.

‘(b) Esch employar should institute and
maintain s defmmite system of gool inspection
and repair suited to conditions.

(e) Tools in disrepair should not be used.

(d) All powered tools which might cause
continued operation should the
gperator lose his hold, should be equipped with
the so-called “desd man” type of control (or
the squivalent) whereby the power is automati-
eally cut off when the operator loses his hold.

(s) Portable electric ar tools should be
equipped with ground to maintain at all
times sn effective ground on the noncurrent
earrying parts of the tool. .

¢ FIRE PREVENTION AND PROTECTION

1. Building egress~—(s) All buildings m
which persons are emplo ed, or are assembled
for any purpose, shouid provided with safe
and proper ways of egress of Means of escape
fyom fire, sufficient for the use of all persons
accornmodated or assembled within the build.
ing. Such ways of egress ghould bs kegt free
from obstructions, and in repair and ready
for use &t all times. (The provisions of the
“American Standard,” Bullding Exits Code,
A9.1, should be followed.)

¢b) All buildings or establishments of two
or more stories in height should be provided
with more than one way of egress Or escape
mmmmdmnofmsmngwmm
and in such positions as to prevent the trapping
of persons in the building. Such ways of egreas
may lead to adequately constructed and prop-
erly mainteined fire escapes on the outside of
the building or to inside stsirways, provided
with proper band rails, and satisfactory for
merfcy ose. Such ptairways sbould prefer-
ably fire resistant and lead directly ¢o the

outside 8¢t grade level. All exit doors ghoald

in the direction of exit, and should opan
in such manner a8 not to sbetruct passageways
or corridors nsed as way of egress and escape
from fire or panic. No , op sests, fixturas,
chutss, msterisis, or equipment should bloek or
in any way jeo the use of ways and
means provided for egress. All exit doors and
windows used as means of egress in ease-of fire

1741

002294

£l

W2



. sz of
as to be always eral Government have developed eodes of aimi-
1“3‘? mmdmwe inmde. Locks on doors  lax excellence which, nevertheless, vary in same
ows, if provided, should:not requize -- details from t&&sﬂ_(}ode. Ingurance €om- .
_ye nf 8 Key to operate from. the inside.. _ _ panjes which irlsure geam bo'lers Aguinst €X-
T " exits op -means of -égress ss abo¥i " plosidfi y spply_the provisions of the ~ "
4ev shouid be plainly designated of minrked . ASME ). - Pt

aspicuous signa -or lights to identig' the

% of escape. Directional signs sho d be

(2) nnel whoss compe-

tence entities them o hold osrtificates granted

i needed. Ladders are not acce] ¢ by iicaming suthorities set up for the purpose.

e e sscapes. .. :" ""a: o ; oo @) Beplarly inspectad by competen’ in-
Fire extinguishing pment—~(a "~ ppectd sonn . -

ype standpipes, hoaﬂmd firs extinguish- . (b). Heating boilers end miseellaneous amall

sand, water barrels and pails, or other suit- - boilers.—~Most State boiler codes exempt boil-’

hand fire Mm&mmﬂg‘:ﬁ
‘ectivel moun and msin
Shin n d be inspected

guiching equipment shoul
wently 2o umgerudy for immedizte use

-se of fire. Every a;nplégir ghould desig-

individuals trained in corredt gse of
ghting equipment to vender assistance
g ell periods and shifts of plant opsra-

) Alsles leading to, and aress in front of,

w-extinguishing equipment ghould ba open
! times, free and clesr and . anobstructed
aaterials, stock, and egnipment of gandy kind.
) Classes of fires and recommended extin-
ing equipment. Listad below are various
28 of fires and the extinguishing equip-
t which is recommended in each case: -
") Class “A” fires.—Fires in . ordinary
ustible mata whers the quenching and
3g effects of quantities of water or solu-
. containing large percentages of water are
=gt impor%ca. Sinouish .
commended extinguishing eoquipment~—
{ acid, pump tank extinguishers or
< —aFrals snd bu
3} Clags “B” fires~Fires in flammsable
18, tgfms, ate., where blanketing effect
en

commended ezbinguishing equipment—
m, earbon tetrachloride, CO;, dry powder
ure-type extinguishers, sand buckets and

8.
7 Class “C* fires~Fizre fn electricsal
pment where the use of non-conducting ex-
ishing sgent is of first importancs.
sormendsd sxhinguishing equipment.o—
-n tetrachloride, &Dm dry powder pres-
~type artinguishers.

SEELS
Pired pressure vessels—(a) Steam boil-
-The safeguarding of steam-power boilera
een developed to such & high standard that
. be truly said that boiler explosions are
«ly preventable, provided that boilers are:
L) nstruected and installed in accordance
the Powar Boller Code of the Amearican
w of Mechanieal Englnesrs or equivalent
ards. (Various States, cities, and the Fed-

e

15 pounds). The violence with which even the
gmsllest bofler can explode should not bs gnder-
estimsted Every vessel, however in
which water is heated can, if its normal outlet
"is closed or plugged up, become in fact & high-
gmnn steam generator, and, if its strength

exceeded will explode destructively. The re-
eurring explosions of such low-pressure devices
indicate & too widespread failure to keep this
simple fact in mind. Thersfors, the mccident
preventionist should take careful account of
cveryﬂredmterormumlmdmnke
sure that:

(1) It is of safe construction for the pres.
sures Involved .

(2) It hss adequate means of limitation of
pressure, such as8°

(a) A safety valve of wdegta espacity.

(b) A disk or disphragm that will fractore
at & predetermined pressure.

{3) It is rvegularly inspected, competantly
operated, and properly maintained.

. {¢) Steam cookers, digssters, glue pots, gte.
=-All pressure vessels to which steam s sup-
plied from an outside source should be de-
signed, insofar as it is practical, for the maxi-
smum line preasure. Most of them are not, and
on such vessels it is vitally important to install,
{n eddition to the necessary pressure-reducing
valve, & safety walve on the vessel itself or on
the lina betwesn it and the pressure reducer.
There should be no means of cutting off or by-
passing this safety valve. Inapection and ade-
quate maintsnance of the vessel, including
regular testing of the safety valve, are vital

2 Compressed air mschinery snd eguip-
ment~~For the detailed operation of this type
of equipment refer to “American Standard,”
Safety Code For Compressed Air Machinery
snd Equnipment; however, the general rules
Lizted below should be spplied.

(a) Compressvra~—(1) I 8 power-ope
glr compressor is driven by othar than an elece
tric motor (including thoss driven by series-
wound nt motors), & speed gover-
por should be installed on the prime mover to
gmth racing of the latter from any eause.

ueh o speed governor should act independently
of the unloader on the compressor, )

1742

@»,/

WM



" discharge preasure exceedy the maximomn work-
g e

" pized

pped with “an- automatic mechaniam 8o ar-

- equt
panged that the compressor will sutomatically-

stop -§t5 gir-compressing” operation_before the
ing pressure allowable under this ¢nde on tha
gorticn - of the system to which the
eompressor is connectad. N
"{4) ¥ this sptomatic. mechanism is electri-
operated, the actuating device should be
$o designed and constructed that the electriesl
contact or contacts emmnot lock or fuse in &
position that will esuse the compressor to.con-
tinue its sir-compressing operation. . . -
-¢b) Switehes, and other electrical eppara~
fusg.—If the compreasor is driven by &n electric
motor, all electrical switches and other slectri-
a nﬁpmtun should be guarded as requirsd by

stional ‘Electrical Safsty Code and the
National Electiical (Fire) Codes.

{e) Belt, . gear, end shaft guards
All belts, pulleys, gears, fiywheeis, and shafts
should be S;m‘ded as outlined in Past I E of
these standards.

(d) Lubrication.—Specific requirements for
lubricating oils are intentionally omitted from
these standards. In the opsration of air com-
E.msorx. many of the troubles experienced can

to the use of & poor or unsuitable
grade of oil in the sir cylinders. The import-
ance of good air cylinder oil is generally recog-
by the leading manufacturers of equip-
ment and of Jubricants and it is therefore sug-
gested that their recommendations be {ollowed.

Air compressor eylinders should be lubricat-
ed by means of visible-flow forced-feed lubri-
@mm -

Only enough ofl should be used to furnish
gatisfactory lubrication in order to avoid earry-
ovar to intercoclers, aftercoolers, receivers, and
gther parts of the gystem.

(e) Cooling.—Where water eool iz used,
% mbls indication of water fiow ahould be pro-

(f) Operotion and meintenonce.~~(1) Com-
sspor valves should be inspected, checked for
ken gprings, and tested for tightness fre-
guently and st regular intervals. Leaky valves
should be made tight by repair or replacement.
Accumulations of carbon or other foreign mat-
ter should be removed.

(2) Usnloaders and governor eontrols on air
eomapressors should bs inspected at frequent

lar intervals and ghould be maintained

- gpened and tagged
- ~pepairs or other work on the ecompreasor,

‘pressure in the air discharge piping.

= ( A R T
* (2) -3¢ -the air eompressor is engine or tur- - (8) If the compressor is stesm driven, the
bine )dﬂveﬁ., ‘an auikiliaty ‘control to the gover- throttle valve should be elosed and. and
. por-ahould be- fastalléd €5 prevent racing when - the eylinder drain cicks should be open be-
‘ the urlceder @peratess— ~="¢" 7. © “Jore gtarting repairs or other work on the com-
- 48} ~Every "8It~ compressor 'should be" Lo,

1(4) If the compressor is motor driven, the
line switch supplying the motor should be-
d or Jocked before starting:

(6) - Under mo circumstances ghould .ero--
sene, gasoline, or other flammable solvents be
introduced into the eompressor eylinders, the.

. piping, or the receiver. Soapy water or any

guitable non-toxie, Bo le solution may
ba used for clesning such portions of the
System,

(ggm Aftercoolers~(1) Aftercoolers ghould
be designed to withstand safely the maximum

(2) The advantsges to be gained by using
aftercoolers are of sufficient importance to war-
zant consideration of such equipment on at
least new installations. Aftercoclers reduce the
temperature of the air discharged by the com-
pressor to a point st which most of the mois-
ture and oll vapor condenses and can be re-
moved.

(8) The rumoval of the molsture tends teo
prevent water hammer in the air lines. The
eondensation of oil vapors tends to prevent
their being carried over to pipe lines, receivers,
and other parts of the systems.

(4) Where pipelines and recelvers have be-
come coated with oil because of improper lubri-
eation of the compreasor, explosive mixtures of
air and oil vapor may be formed at high tem-
peratures. Consequently overheating should be
avoided and oil accumulation should be immedi-
ately removed. .

(6) The use of aftercoolers tends to main-
tain more nearly uniform iz temtgemtum on
the discharge sids of the system, ereby mini-
mizing the strains resulting from sltarnate ex-
pansion and contraction of pipelines.

(h) Piping. — (1) Installation. = Piping
should meet the requirements of the American
Standard Code for Pressure Piping. In its in-

stallation, adequate provision should be made

for expansion and eontraction, and to counter-
act pulsation and vibration. Htearmn snd air pip-
ing should be squipped with adequate traps or
other means for FRINOVIRG liﬁﬁd rom the lines.
Air discharge piping should be o installed that
pocketa where oil msy accumulate are avoided.

(2) Imsulation.~Steam piping should bs
adequately insulnted where it is exposed o
- eontact.

(8) Comprsssor eir intake—Trovision
should be made to prevent drawing air eontain-
ing flarmmable or toxie 3, vapors, or dusts
into the compressor, to prevent steam,
water, or wasie of any from being blown
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driwn nto the compressor intake. No. valve
ald be nstalled in the air intake pipg (540

eompressor, | - 5 neear
{§ Aiv-discherge- piping.—~The sir-dis-
ir, piping from the compressor to the air
rver should be at least as lsrge e thedis-

e e T

. z use .~ € )
rge opening ob the air €oMpPressir: Becn 7 Pletely’ 3

e air-di

§ -erith & -~ =T W
i) Valves—~(1) Stop valves in the air line
cween the compressor and the air receiver
- pot recommended. in every-cass whers &
s valve is #o instafled, one or more Spring-
ied safety valves should be inigtalled batween
~ compreasor and the stop valve. The total

macity of such -safety valves-should be auf- .

snt to limit the pressure in the air discharge
ing to 10 per cent above the relieving pres-

;-2 of ;th: safety valves on the mrbem:mied
(2) gtop valve which may be i
the air thme piping should be 80 located

. & it can be inspected and cleaned at definite
_ular intsrvale. Stop valves should preferably

o of the gute type and not of the globe t,v?e
sgiobemvehmditshnllbem!utﬂed
it the pressure is under the sest and that the
ve will not trap condensation.

_(8) Every gteam-driven air eOINpresssr
suld be provided with & manually gperable
<ottle valve in the steam asupply line, in &
adily secsssible location.

(4) A stop valve should be installed between

-v air receiver and each piecs of stationary
lzation equipment at & point eonvenient

.grator thereof. i
{vs A stop valve should be jnstalied st each

«tlet to which an air hoss may be attached.
(i) Receiverg—(1) Construction.. Air re-
ivess should be econstructed in accordance

__ith the 1887 Edition of the A.S.M.E. Code for

Jufired Preasure Veasels? The operating pres-
muhouldbebuedunmhcwrofufetyof
% less than 6. Inspection apenings should be
ovided ip all air yeceivers 18 inches or more

.n diameter.

(2) Ingtallation.—Alr vecelvers should be
installed that sll drains, handholes, and man-

Jes thersin ave easily accessible. Air receive

ers should be supported with sufficient clear-

-cp to prexait a complets external ingpection
d to avoid corrosion of external surfaces.
ader me cireumstances should an alr receiver

- buried underground or located in an inscces-

sible place. The recsiver should be locsted a8
ose to the compreasor or afterceooler as is pos-
ole in order to kesp the discharge pips short.
he receiver ghould be located in & cool place

to {acilitats the condensation of poisture and
i vapors.

vep. 5B

. “galve should be installed at ths lowest point of
~ gvery pir receiver. to provide for the removal
of sccumulated oil and waler: Adequste - auto-

. juatic traps may be instafled in - sddition to
- ‘drzin valves, The in'valve on the air re-

.- gaiver should be opened and the receiver com-

jetely” drai frequently and &t such inter-
vals 28 to prévéﬁt.'the'“mnn}uhhon of excess
amounts of liquid in the receiver.

.- (4) Goges end valyes.—~Every sir pecslver
ghould be equipped with an indlplhn.l‘ﬂm\lm
gage (so located as to be readily visible) and

" with ene or more spring-loaded safety valves.
The total reliaving eapad
valves should be such as to prevent pressure 01}
the receiver from ex :
jowable working pressure of the receiver by

_ore than 10 percent. No valve of any type
ghould be placed between the air receiver and
its safety valve or valves.

(k) Working space—in the location of
compressors and galatad equipment, provision
ghould be made foru:femutoanpamﬁf
the equipment for operation, maintenance, gnd

pepairs.

?li) Aisles——Alsle gpace ghould be adeguate,
ghould be h\dependent of work and storage
greas, and should be defined by floor markings.

¢m) Safety valves.—(1) Al s
used should be constructed,
tained in accordance with the A.SIM.E. Code
for Unfired Pressure Vessals.

(2) Safety sppliances, such as safety valves,
indicating devices, and controlling devices,
ghould be eonstructed, located, and installed 80

-

that they eapnot be readily rendered imopera-
tive by any means, inclu the elements.
(3) Al safety valves should be tested fre-
guently and st regular intervals to determine
operating condition.

whether they are in

L Hailingg METOS
rallings and toeboards are }
manual they should conform to the fsilowing
ppecifications: .

(a) Railings should be 42 {nches in height
except where otherwise specified and should be
equipped with toeboards unless the space be-
¢ween the lower rail and fioor 18 filled with
msaterial as specified in “b”

ing nails, bolts, and splinters. An intermediate
rail should be provided between the top rail and
the floor, unless this space is filled with sub-
gtantial wire sesh, expanded metal, or other
suitsble mstarial

(¢) If constructed of pipe, the inside dizme-

1744
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__ (8). Droins and traps.~h drain pipe gnd

—




.o - pot. be. gmsaller than
~ == . Enownas Z- by 4-inch
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(e) .1f constructed-of wood, the posts should
the sizes comumiércially
-or 8 by 8-inch. The top

3. .. ..rail should be at lesst as large a3 the mize

- = " "known as 2- by 4-inch. The intermediate rail
... should not be smmsller than the aize commer-
. ¢cially known a8 1-by 4-inch. '
== ¢f) Posts sbd. uprights should be spaced not
. .7 maore than 8 feet apart..
. (p) Toeboards should be at least §5-1/2
. _inches in height and be constructed of wood,
-7 Tetal, metal grill with openings not exceeding
" 3 inch or other suitable material.

. (k) Intermediate reils and toeboards, and
top rails which are attached to the side of the
posts, should be placed on the side of the posts
ayay from the engine, belt, floor opening, ete.,

be guarded, so that any blow or pressure
against them will be taken up by the posts in-
stead of tending to push the rails away from

the posts.

9 Guarde. (g) If gusrds are made of
wire mmesh, perforated or expanded metsl
croased strips or bars of wood or metal, ete,
the width or diametar of the holes should not

‘:f&g the pipe_should not be less than 1-1/4_

T P0d) I onstructed of metal shapes' of Bars:
" ......each part ghould have a cross sectioh at least
YT equal.in strength to thet of u:_l:lf?é?by 3/16-

_fiywheel,
-pand

_substantial gonstruc. oo, such

ghould not exceed 1 inch. There should be no
openings more than 1/2 inch in width or disme-
ter within 4 inches of any gear, belt, pulley or
,.. or other dangerous moving part.
Wood' slats should be smooth and free from
splinters, and the holes in perforated or ex-
ed metal should be free from sharp cut-
ting ,edﬁn. . : :
--¢b)- The supporting frames should be of
, a8 angle irom,
varying from 1 by 1 by 1/8 inch to 1-1/2 by
8/16 inch, or iron pipe with inside dismeter
varying from 8/4 iuch to 1-1/2 inch, according
{0 weight of the filling material, the size of
the panels, and the exposure of the guard to
collision with trucks, etc. Any i
mmeasures more than 42 inches in both width

_and length should be substantially supported

aeross its parrowest dimension at intervals of
not more than 42 inches.

{e) The filling msterial should be bolted,
riveted, or otherwise securely attached to the
frame in such & manner that o sherp points
or edges will be exposed. Bolta should be at
least $/16 inch in dismeter and should be
spaced not more than 10 inches apart. Flat bars
or strips used for clampsa should not be amaller
than 8/4 by 1/8 inch if of iron, or 1 by 1 inch
if of wood. Perforated ér sheet metal may be
spotwelded to angle iron {rames.

¢(d) The thickness of material used for

o Chaon e T G S T TS & Bl ° smu

exceed 2 inches. If paralle! strips or bars of guards should not be less than iz specified in
wood or metal are used, the space between thesn  the following table:
& 8
Cmranw from Sargect nanh Hinisram Foage
Hatovial miug::ﬂ % Qponing 48, B. Sisedard)
. el \7 elveable o thickoen
Woven wire Under 4 inches | % ingh «=#18.
615 inebas .| & inches =-#12.
Expanded metal Under 4 inches cuww.] ¥ imeh - «$ 18,
415 inehes 2 IBEBOE o = 18
Perforated metal Under 4 inchse % lnch | =20,
- 4-15 Inches 2 nehes o] =14
Theet metsl ... Under 4 inches #22,
- L1t T — F2L
Waood or metal strip erossed Under & nchos .| % b o] Wood % inch, metal J16.
&-156 inehas | imehes e Weed % loch, metal $16.
Wood or metal strip net er Under 4 inehes e % nch width o] Food % inch, wetal 316
4-15 inéhes ] 5 inch width o] Wood % imeh, matal 16
Solid wood" : - -

v IF plywesd b weed R ohould bo wet um than % lmek thisk ued ool lms then B el

iz

o orwn i
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(if Guards sho
pently fastened in P! , except as otherwise
specifically provided.

8... Belts, pulleys, ctem(c)i All vertical and
inclined belts should be comp. etely eficlosed or

effectively guarded-.Howaver, beits thet are. .
1 inch.or Jess in width need bs.guarded only to

§ inches from the-mip poipk - - -~

(b).. All V-beits yegardless of shape, size,
position, or running speed should be, completely
enclosed or effectively sl mmm =

4. Vertien! and Inciined belta~~(a) If the
guard: is-within 4 inches of & belt or pulley, it
ghould gxtend from the floor or platform level
maﬁhexghtcfstmsteet.lftheguMu
within 16 inches but not within 4 inches of the
belt or pulley 3t shounld extend from the fioor
or platform level to a height of at Jeast § feet
except in each case 28 followsa:

(1) If any part of 8 pulley {a more than B
feet but lezs than 7 feet above the floor of plat-
form level the guard ghould extend to the top
of the pulley but pesd not exceed a height of
% feet above the floor or platform level. This

"also applies to clutches.

(2) If the top of any pulley is mot more
than b feet above the fioor, the guard need not
extend above a point midway between the top
of the pulley and 8 height of b feet, provided
that in no case should it extend less than 42
inches above the floor unless it covers the top
as well as all gides of the belt and pulley, in
which ease there should be po requirement a2
to helght.
Hitismmmrhudbolt.thamrdmy
be & basket or box, suspended from above snd
axtending across the bottom of the pulley and
all around the pulley to & height of 8 feet ax-
capt where the top of the puliey exceeds such
height when the guard ghould extend to the top
of the pulley but need not axceed 7 feet.

(b) Where no pulley hezard is involved, &
standard railing placed not less than 15 inches
or more than 20 inches from the belt, measured
horizontally from the top of the railing, will
be eonsidered a sufficient guard.

fe) If the belt is ineined, the height of the
guard or distance of the guard or railing frem
the belt should be such thst the wertical clear-
anes batwsen the floor and the lewer run of the
belt &t any point outside of the guard or rail-
ing, zhould not be less than § feet 6 inches.

5. Horizontal bslte—(a) Where both runs
of the belt are within 7 feet of the fioor or plat-
form jeval, the guard should extend at lesst 15
jnches sbove the upper run or to a height of
ghould the

, ampt that if it covers the top a8 well a8
all sides of the belt and pulley, there should be
no requirement 28 to height.

S it

————

a3 =3 =3
(b)) Wh permofthebelthmore
than 7 fest :he fioor or platform level and

the lower run is within 2 fect of the floor, the
puileys ahould be guarded on gides and outer
face t5 & height of T fest above the floor er
platform level, and the belt guard between the
two _P_\l“e;'l‘
above the lower Tull-

should extend at Jeast 16 inches -
but-need not exceed a.

o —

maximum of 7 feet and should be & minimum-

of 42-inches above the floor or platform level
unlezs completely enclosed. Unless the guards
extend across the inner face of each pulley to &
height of seven feet, the guard for the lower

height as the pulley gt all points within
15 inches horizontal

(¢) Where pulleys are 20 located and of such
dimensions as to permit ge between the
upper and lower ¥uns of the beit, the space be-
tween -the pulieys should be completely barred
or should be provided with 2 way sub-
stantizlly guarded on sides and top and bottom.

¢ Cone pulleye and belts—(a) Cone puk
ley belts more then 2.1/2 inches in width

.ghould be equipped with mechanical belt shift-
ers and all cone pulley belts should be ed
to & point 8 inches sbove the nipping point of

the belt and pulley and mot less than 8 feet &
jnches from the floor oY platform where any
part of the lower cone is less than 8 feet above
the floor or platform level.

¢(b) Where both upper and lower eones are
within 7 feet of the fioor or platform level, as
for example on some vertical drill presses and
other machi for which conditions are

nes and
such that mechsnicsl belt shifters are not re-

quired and none are furnished, the belt and

eone pulleys should be guarded as specified in
Paxt Ez:;bovewit;xahmgedulfdoamg
section to permit shifting.

(e) All belts regardless of width ghould be
provided with beit shifters when joined to-
gether with & metallic or other form of fastener
which epnstruction or Wear
Y

7. Machine control—(a) Every machine
ghould bs equipped with & looee pulley, eluteh
geritch, or other adequate means readily acces-
gible for the purpose of stopping the machine
guickly. .

)} Machines on which €wo OF TDOTE PEraons
work should be equipped with one or maore ¢on-
trols eo located that more than ome of these
persons can quickly disconnect the machine
from the source of power.

(c) Machines operated from a number of
different places should be provided with read-
jly accessible means for shutting off the power
and mesos of lockin 'eonm“ols to protect men
working on the msgima ggainst unex

starting.

- yun -of the belt should be earried to he game
y from the inner face of -

—
/_\
¢ f



Ot B

Do were e r -

Cora— P

L ]

8.  Bslt shifters=={aj ~Every.set of tight
spd loose pulleys should be equipped !rith‘ha
anent beit shifter so K A3 to be with-
~easy reach of the operstor. The belt shifter
should: be so-construltéd as to make it impos-

. sible for the belt £o ereep from the loou pulley

tbtheﬁ tpuuq;l' [T

(b) . Every belt shifter ghould be equipped
with an interlocking device' which will prevent
accideptal shifting. .. ... ... ... " -

- fe) Where. overhead belt shifters are not

locatad directly over & machine or bench, the
ghifting lever should be eut off € fest € inches
above floor. level. - e L

lon oa Mﬁi&é—h} Every

pu?ley neay 8 shaft hanger, shaft bearing, or

other fixed object should be placed 80 as to al-
low g gide elearance at leagt 1/2 inch greatar
than the width ¢f the belt between the pulley
and the nearest part of such shaft hanger, shaft
begring, or other fixed object or a guard should
be placed adjacent to the pulley to prevent the
beit from running off on the side next to the
mmw.mm.orothernnd

i ;

{b) Where pulleys must be closer together
on the ghaft than the width of the wider belt
plus 1/2 inch, the pulleys should be guarded ao
that the belt on either pulley cannot run off
between the pulleya.

10. Gesra—All gears should be solidly en-
closed, except that gears without spokes or
Boles in the web may be guarded by & band
guard with flanges extending beyond the root
of the testh. ) Every
11. Keys and keyseais (g project-
ing key in revolving ere exposed to
mr}f;ct.gshouldkhe eut off or en;:loe.ed.

) Every keyseat in revolving shafting,
where exposed to eontact, should be filled or

) anclosed.

12. Flywheels and shaftisg—(a) Flywheel
guerds.~Flywheels located so that any part is
aix (8) feet or less above the floor or platform

. hould be guarded in one of the following ways:

{1} With ¢ standard reiling.—The railing
must be placed not less than six (8) inches nor
more than twenty (20) inches from the wheel,
provided that it should be not less than fifteen
{16) inches from the spokes of wheel or pro-
jections. If wheal extends imto pit or within
two (2) inches of the floor, & standard toe-
board should be instslled. If W over jour-

or bearing iz Becsassry, DESSEgEWRY
g:nld bs provided with & standard railing and

(2) With an enclosurs of shast, orated,
er expandsd metal or woven wire.~When guch
guard is placed leas than six (6) inches from
wheel, it ghould be mot less than six (€) feet

Beight of the wheel from the floor. In no case
should be lesa than three (8) feet six
¢ (8} inches high unless wheel is completely en-
clossd, including the top. Where elearance of
guard from flywheel at any point is under four
{4) inches, the mesh or opening allow-
able shouid not be more than one-half (1/2)
ach. 'Wheﬁs;ughchelemu is frohm four (4)
fifteen - in Inrgest mesh or opening
?‘PchomM‘ e should not be greater than two (2)
es.

(3) Flywheels, with snooth rims, five (8)
feet or less in diameter, other than wheels hav-
ing solid web centers, where the preceding
methods eannot be applied, ghould be provided
with a disc having a smooth surfsce and edge
attached to the fiywheel in such 8 manner as to
cover the spokes of the wheel on the exposed
i né:g be four (4) inches smaller

of the wheel if it is desired to provide space

for bar in turning over the wheel. Keys and

other dangerous projections not covered by

disc ghould be cut off or eovered.

“ }:) An udjugsble guard may hegnmd where
necessary to start engine or for making

adjustments. ‘

(6) A slot for jack bar will be per-
mitted. opening fo pe

(6) Spokes of pulleys, balance wheels, or
fiywheels other than on & prime mover, the bot-
torn of which is six (8) feet or less above the
g;ogl or other &r:rldng level gh;ould be protected

ing in spokes or by guarding as re-
quired for belts. : . o
trans.

() Shafting—-All exposed parts of
misgion nhxtﬂ;% glx (8) feet or less from foor

or working platform should be protected by 2
ststionary casing enclosing shafting complete-
ly. Horizontal ing msy be guarded by &
trough enclosing sides and top or sides and bot-
tom of shafting as location requires.

Shafting wunder bench machines ghould be
anclosed by a stationary casing or by a trough

radjuz of the inner surface

at gides and top, or sides and bottom, as locs-

tion requires. sides of the trough should
come within at least € inches of the underside
of the table, or if shafting is located near ficor,
within 8 inches of fioor. In every etss the gides
of trough should extend at least 2 inches below
or above the shafting as the esse may be.

Revolving shafting end spindies forming
%;:t of agld integral tgth ind;vaidggl mgnea

ere snch payt erentes o hazard aho en-
elosed or eoversd.

" 13. Premes—(a) Preferrod guarding mathk-
ode.—Protection from the dles of mrg press,
@xcept hot-metal presses, should bs provided

means of the following:
(1) Complete enclosure, or

mere T oo~ I come L

P '
C .

high, except if fiywheel Ig less than six (6) feet
high, the gunard should be not less than the

¢

(2} Full sutomatic feed, or
W
£7L7
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. (8) Semisutomatic feed with rain dnclogure, _* (b2 the operator might beat the ram on b

i O . Limited opening. (5/8 fnchss) betweer o e, should T s e i
! : _ 188)° i 7 fo device shoula: A "
' &ie(:) SRR c"“g'.:-*_:-_ e -gartion-of-the hands until the compietion-of the )

“Th mximmméthnfro nzinthe en--~ downward stroke it 8 the ram. -
closu;e or between the enclosure and working (t) Ever.g%snd-fed_ power press ghould be

surface shall be mot © than shown in the equipped with: (1) 'An arrangement which
following table? . . ="~ e e T “-< T discontiects the treadie or pand-operated lever
Diotasee of opaiiey . .. rastum width  STOR the clutch mechsnism sfter esch’ stroke,
v f-ud - ol _opousas or (2)- A device that will, within'its-gwn 8c- --
Stmatas) Simmhoo) tion, sutomatically lock the clutch mechanism
8 3% s et B intnpheewthntthcpmtmnotmskaung-
2% to 3% e % - ---ond until the or hand lever is
8% @ B¥ oopreorr % again: pressed to ita lowest position, or (3) By
'2”;: ———— ': some other method which will accompli e
8% o : :

7% o 8% e sdon 3% on is th;tthegmrdmmﬂmiﬂ
T T %" lts protective position during the second stroke
(b) Allernalive guarding methods—Only  of the press.
in esse none of the methods in (a) above can (g) Platen W‘*"’mwﬂﬂ} or
be applied, then 8 deviee which will reasonsbly  without mechanical power ghould be provided
prevent injury by contact with dies should be erith one of the following: (1) An sutomatic

installed as follows: feed which does not require the operator’s hand
(1) A two-hand tripping devics for esch  to be placed between the platen and bed, or an
en in the operation of 8 single  automatic stop whieh will prevent the platen

person

press, 3o designed and arranged as to prevent  from elosing if the hand or hands of the opera
tying, wedging, or otherwise B curing one han-  tor are caught between the platen and the bed
dle or button and opersting the press with one or (2) A gusrd, gate or gweep motion, which
hand only, oF . will ¥
(2) An interlocking gate gusrd opersted  as the press closes If, of the type which lifts
by the tripping device of the press, which in- the hands out of the danger sone, the guard
terposes & barrier on the front and sides of the  should rise at least 4 jnches above the platen
yam before the plunger descends and will not  as the press closes and ghould descend by grav-
it the press to operats until the hand or ity or by mechanical metns. The guard should
ands of the operator have been removed from  be arranged so that it will prevent & shear be-
the danger Zone, oF . . tween the guard and the top of the platen, or
(8) A sweep or gate gusrd with the sweep  (3) Any other device that will prevent the
arm, or gale inteveonnected to the ram and a0 laten from fully closing before the operator's
designed and constructed as to sweep the hands ds are removed from between the platen

of the operator from the die zone 8s the ram  and the .

bed.
descends with each gingle sweep &rm provided 14. Abrasive wheelg-The following gtan-
with & flag or barrier gttached thereto so that  dards for the operation of sbrasive wheels

the{ Zﬁtgim%u&o; g’:"hﬂé’g :;h: meezé (t,:; gxonld be éﬁplem&te% b{h t%; “Amena%
tech) ttach tandard,” e for the Use, Care, a2
-the operator’s hands or arms and connected to  Protection of ggmsim Wheels, to insure that

mermoromrnlideofthepmsinmcha ull tuken in their 0
way that the operaior’s hands or fingers will full safety fpeasures are Laken peras

ton ¢
bs withdrawn from the danger 2008 a8 the ram @, endling. il pding wheels are
or outer slide degcends: gnd dui&ned go that 4 % and ,gm are fé fmgﬁie. GCreat esre
pen distancs bstween e top of the uhouldtba aemdm?hmﬁns and storage to
preveﬁ dainhge W mi ERAVES
jesa th&n % inches that the multiplying action  fiy gpart when brought ©p to 5pes
» of this guard should be such that the hands will an yules which are
. r di ghould always be observed:
point during the firat quarter of the stroke. (1) Handle wheels ¢
(c) Special hand tools ghould be accepted  dropping or bumping.
mﬂg’ as an sceessory to the guards listed herein (2) Do not roll whesls (hoop fashion).?
&n ; dz)thw Y WE:}%‘?C‘;“&?“@Y 1% the ram wﬂ(lmmglw tyucks oF @uitﬁglg m::geyvm which
and which move downward so thst the opera- wr_&_@de proper Bupport “oF porta
tor's hand or fingers may ba caught between oy Bt &;ﬂgﬁfd‘%ﬁ&“’f&“w i e
the gate and lower die should not be used. b, T U i, b et & D e o wne
{e)} W}wmﬁ\emeednfﬁmmmmwﬁiow ond froo OB furthr Tubwen G Ganges.

2 wheal to
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B :gf wheels - which' ‘eannot “be -earried by -

{~. Stack ]
¢ pile heavy castings ot tools on top of them,
¢ permit wheels to topple-ever. .

(b) Storage—Suitabie ng}g;_tpiﬁi ordrawf . PO

- ghould be provided to 2cc0 te the var-
types of wheels used. Wheel storage rooms

18
: an
ould pet be subject to extreme temperatuftie .. ﬁhgx‘!y and sides for hoods peed

nd should always be kept dry.

Hght ‘wheels, 61 Bwood-
 mallet for hesvier wheels. 1f th
racked, they should not be used. Wh
- and free from sawdust when &pp yi:dp'

@ test, otherwise the sound vwill be deaden

. ghould also be noted
wheels do ot emsit the same clear metalll
»a do vitrified and gilicate wheels,

(d) Rig-id‘:g, .tup‘pom.-—Grindlnz_ xgw:hines

type Btrong enou

1 o bursting ¥ eeLAhoodtypeorbmdmrd
strong gnough W writhstand the ghock of &
hursting wheel ghould be used on every port-
ble wheel where the gperstion and the nature
if the work will permit.

thould be &0 mounted as to maintein proper
alignment with the wheels, and the strength of
the f{astenings ghould exceed the strength of
‘he hood.

¢h) Dust exhaust wmﬁﬁm.mﬂooda on
machines used for dry grinding gnd other
oparations where dust is produced ghould have
provisionsg made for connection to sn exhaust
gystem. For detailed yecommendations refer-
ance is i tandard” for
Grinding, Polishing end Buffing Equipment
Aanitation {Z438).

, angu

of the grinding wheel periphery and sides for
hoods wsed on machines known a8 bench and
fioor stands ghould not exceed 80° or one-fourth
phery. This exposure ghould begin
at a point not more than 65° above the howi-
tal plane of the wheel gpindle.

16

eontact ~with the

int not more

(2) Cylindrical grinde

grinding machines ghould not ¢
exposure ghould begin at 8 point
€5° above the horizontal plane of

gpindle. .
(8) Swurface grinders and
w="The MAXIUM &0

ing wheel periphery and sides for

on cutting. machi

machines which employ the w.
ceed 150°. Thia eXpos

. horizontal plane of thwheei spindle.

(4) Swing framse
The maximum angul

ing wheel periphery and sides for hood

ing £ and port-
not exceed 1807,
j ghould be pro-

on machinep known a8 gwi

ng
able grinding machines should
and the top half of the whee

tected at all times.

{(8) Top grinding.~1In ope
~ work i ground on the top ©
re of the grinding wlheel

e,

sure Permitted,” where th
front of the .openinz, ghould

that the peripheral protecting mem
adjusted to the constantly decreas
of the wheel. The maximom an
sbove the horizontzl plane of the

fied in (1) and (2) ghouldg

never ex 1.4 imch.

(k) Work vests. - Work rests
adjusted the whesl with 8 maXimum
distanes of 1/8 inch to tgreveut the wor

e wheel and th
The work rest should be securely elamped
each adjustment, The adjustment sh
made while the wheel ig in motion.

elose to

being caught between

15. Miscellanecus B2

nes and oR purf

bubatis

— P o .
aw..—'-—__—( > E——— i < ,,.....J .

. Wherever the mature of the
‘ ; D the bl e ot
-~ 1o egvefully on e . i ~—plane of the spincie, e .
wheelr esrefully on tracks Do PLane 125%. This. € '_;ye'slpbuld begi
point not-mere than §5° above
plane of the wheel spindie.
indgra.—1Ih

iar exposure of the grindin!

id_mot
et 2
dtoa
the horizontal

¢ msximum
eel perle

4 on eylindrical
coed 180°, This

grore than

the wheel

machkines.

the grind-
3

nding
heel periphery
are ghould

ber can be .
diamoter
gular exposure
scheel spn::d\e

rding.{a)

Revolving, oscillating er reciprocating parts of

angines other mc_:hiﬂes‘:

(1) Every projecting set
part;é Jhm exposed to contach ghould be

Fus .
{2) ;Cmnkz or erank di
connecting

wheres @X}

peTeW in moving

2
P 2 g%
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(4) Machine parts having a peciprocating

sv oscillating motion:such that-a shesring-pr-:

ng-hazard is .crested shodld be guarded.-
15)- Any moving part of & machine which
st any time leaves & of 1ésk then 18 inches

-the tension bar.- .
fc) Al springs

between it and any: fixed object-not a part of

¢he machine, or between it End & moving or

stationary part.of any othér migchine ahould --

be guarded. -

{ b{mOil:'sa devices.~All machines lubricat
od while in motion and having lubricating de-
vices so located as to make it hazardous to
reach them ghould be equipped with -an auto-
mstic oiling device or aome equally efficient
mesns to protect the eiler. . .- “

Machines shut down for oiling or mainte-
pance gshould be muarked, locked ar otherwise
protected s0 a8 to prevent starting the machine
while such work is in progress.

(e} - Projecting parts on shaftg.~Every pro-
{::nng part on & revolving shaft suchas 8 col-

. clamp, pin, eoupling, oiling device, etc.,
wheres exposed to contact (which should include
exposure while oiling machinery in rmotion)
ghould be guarded.

(d) Revolving etock.—All vevolving stock
g;chﬁnz from machines should be guarded

pipe enclosure or other means tp prevent
eontact with the stock.

(e) Noiss veduction.—It is desirable to re-
duee to the minimum the noise incident o the
eparstion of machines especislly where there
we & pumber placed close to each other.

18. Fans~The blades of every fan open fo
contact should be guarded in accordance with
Part 11 E of these standards except that fans
more than seven feet above the floor or work-
jng level meed Bot be guarded providing the
blades ceass to revolve before any work of &
character which would expose any n to
contsct with such fan iz permitted. This stan-
dard also applies to the ordinary office fan.

17. Revolving drums and evlinderg-{a)
Revolving barrels, drum or other eontainers,
where exposed to contact should be guarded by
an enclosure or standard guard rail in accord-
ancs with Part 11 E of these standards.

¢b) Tanning drums, where exposed to cope
tact, should be ed by an anclosurs built in
accordsnce with gusrding ss specified ander
Part I E, to & height of 6 feet. .

. (¢} Every drum or gther »gv0o 0
tainer, which must be loaded or scaded
should be equipped with & brake or lock which
il enable the operator to lock the drum while
loading or unloding it )
i8 Counterwelghis, tension weights and
—{a) Every counterweight, whers ex-
to eontact, should be enclosed or squipped
with & safety chain that will prevent the waight

7

' (8) Eccsntrics and eams, where exposed to -« from falling to &
contact, should béguarded.

wise equip)

breskage of spring or

wr ---- from the floor oF WOL

- ¢b) Every tensio A to eon-
tact should be cénclosgd or pcm:xed to

should be guarded or other-
ped to eliminate any bazard due to
failure of the mounting.

distancs of less than 7 feet
kinzlezel- :
y

19. Lathes snd sutomatle screw machines.
+~Chticks and face plates should be free from

projections, and dogs, if
,safety type omly—circular
projections beyond

the periphery.
penp et

used, should be of the
in shepe with mo

particular:

to pa, -
lyinthemeofhighxpeedamedin'thewiw
. metals should be provided.

Rotating stock in turrat

izthes and automatic

s¢rew machines should be completely enclosed
in pipe long enough to eontan tha longest stoek

Suitable shields and ofl estchers should be
provided to prevent alipperiness from the oil
thrown from automatic screw machines.

(a) Drill presse

rotating spindle, an
{taelf as poasible should be guarded.

Spindle drive belts when in range of the
operator’s head or body, ghould be guarded

egainst both eontsct and breskage.
hommers~Every drop hammer,
which requires the hands to be

(b)

Drop
the operation of

s.—All projections en the

d as much of the spindle

placed between the dies, should be provided
that will prevent the des-

with & positive stop

eant of the hammer ©n

are withdrawn.
A ghield or screen should be provided for
except where guarded by

p hammar

i1 the opsrator's hands

gvery ¢ro g

location when the operation is such that gparks
or scales are liabla to be thrown off.

board drop hammer a-gubstantial
guard should be provided around the board
above the roll to prevent the board falling in
breaks or eomes looss from the

On every

cass the

TAmL
(¢c) Plansre
between the

quats, men

planer oy shaper: in

may be

and shapers (maetal). - The

ways of planer frames
ould be filled in smoothly with heavy sheet
metal to eliminate the shear
Where elasrance from fixed objects is inade-

eaught by the stroke of

space to allow

for the maximuwm possible ke ghould be
railed off in such manner as to give protection
without creating a zh between

railing and the p

rled on it.

hetwoen the

laner teble oy the work car-

(d)} Melal shears~-There are e maln

of metal ghears—alligator and squaring.
s latter may bs either power or fool-uper-
ated. All should be guard

. meeamonmeare ©

© amema e .
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_pieces rigers
imder. the Jmife..Also, he.may stumble or trip
3

-

B

st eomse ] Rptnstif e =

gm:uted to mnmeoqtinuouxly. tih: mxg.erig‘!h b:
mng&d_ as-the jaw opens. In cutling sho

: e operator is fikely to get his igers
hapdling the.stock an

d get csugh

oot guris.occu:- ) .
L~ meta] which might fly when eut or throw

[

. ‘ean readily

terial is- handled ed
‘Be devised. In junk yards, however,
thig -is not-feasible. Even_.in such esses it is

¢ . ..chips.from itself or. from the knife. If fairly
L . mechsunical feed -

gniform.

ususlly feasible to guard this machine by rub-

ping » heavy U-shaped metal strap horizontelly

around the moving (upper) jaw with the lower .
" gdge of the strap énst tar enough above the

_eutting edge of the fixed jaw to allow the mate-

- S

o T

B
s TwER, Lpeebe

risl to be inserted under it

42 Squﬁu%hmm.mlnjﬁﬁu ususlly re-
that where the operator’s’

gult from .the
foot is on the treadlé he is in poor balance, with
the added fact that the necessary angle set of
the knife is likely, with thick masterial or & dull

knife, to draw th terial under it and the

e maf
operator’s hand with it. .
uaring shesrs either mechanical, foot or
power, and fed by hand, ghall have the
knives substantislly gusrded. This guard may
be & fixed barrier, set not more than three-
eighths (8/8) inch above the table or the mate-
yial being sheared. Automatic clamps ghall be
scceptable as guards when cut-outs are filled in
8o that the fingers of the operator cannot entsr

the danger zone.

. WOODWORKING MACHINES

4. Band ssw or band knife~~Band wheels
of band saws or band knives and all parts of
the blade should be enclosed or rded except
the part between the guide and table that is
necessary for the thickness of the material be-
ing cut. If & metal iz used it should be
of not less than 20 . S Standard Gauge. If
other material i used, the guard should bs of
equal strength and furmness.

2  Rand resaw.-Band wheels of band re-
saws and all portions of the blade should be
enclosed or guarded execept the portion between
the guide and table that is necessary for the
thickness of the material being cut. If a metal
guard is used it should be of not less than No.
20 1]. 8. Standard Gauge. If other material is
used, the guard should be of @3&&1 gtrength and
firmness. The feed rolle should be enclosed, ex-
cept such part as msy be necessary to feed

8. Cork cutter.—(a) Circular knife type.c—
A hood should bs provided that will cover the
knife at all times to at least the depth of the
eutting edge. The hood should automstically
adjust itself to the thickness of and rerpain in
eontact with the material being cut at the point
whare the stock encounters the knife, or it sy

get csoght. Mapy i
of care in sorting out-

7 to the thickneas of and remain in contact

. sacurely

_ provided the space between the bottom of the
&n

being machined does
time.
a-eutter blade under

ed.
(b) Band knife type—Band wheels of band
(* f of the blade should be en-

g
8
ir
®
2 G
-}
BE
ek

e

. closedexcept that part between the guide and
ge table that is necesssry for the thickness of

. the

rial being cot. If a metal guard is used,
it should be not less than Ne. 20 . S. Standard -
Gauge. If other metal is used, it ghould be of
equal strength and firmness.

4. Circulsr :_}r gawi~-A hood should be
provided that will cover the saw at all times
to at least the depth of the teeth.

The hood should automatically adjust iu'et!{

wi
the msterial being cut at the point where the
stock encounters the saw, or it may be a fixed
or manually adjustad hood or guard, provided
the space between the bottom of the and
the material being eut does not ex §/8 inch
at any time.

The hood or other guard should be so de-
signed as to prevent & “kick-back™ or & sepa~

yate attachment that will prevent a “kick-
back” should be provided. Non-kickback de-
vices should be effective for all thicknesses of

materials that are cut )

Except when grooving, dadoing or rabbeting,
& spreader should be provided and fastened
at the rear of saw in alignment with
aaw blade. It should be slightly thinner than
the saw kerf snd slightly thicker than the saw

meum-edpartofthauwhhdeunder&e
table ghould be guarded.

E. Belf-feed ciremlar rip saws~—A hood or
guard should be provided that will cover the,
gaw at all times at least to the depth of the
geeth. The hood or guard need mot rest upon
the table nor upon the material being cut, but
ghould extend to & line not more than 8/8 inch
above the plane formed by the bottom: of the
feed rolls. .

The feed rolls should be enclosed, except such
part as may bs necessary to feed stock.

A spreader ghould also be provided and fast-
ened securely at the rear of saw in slignment
with saw blade, except where & roller wheel i2
g:ovided back of the saw. The spreader should

slightly thinner than the saw kerf and alight-~
lv thicker than the saw disc. Non-lkickback

shall be provided in front of the gaws. )
e exposed part of the saw blade under the
table ghould be guarded.

8. Belf-feed band rip saws.~Band wheels
of pelf-feed band rip sswe and all portons of
the blede should be enclosed or guarded except
the portion between the guide and table that is

18
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mcu{urflf ¥ the thickness of the oeill cover the saw teeth st all times except

ing cut. ,ametalmrdismeditnhouldbodm_when the material s being cut. -

not less than No.-20 U, S, Standard Glu.ﬁ. 711 . Jolnter o buzs planerse=A cylindrical

“her material is-ussd; the guard 'of ., cutting hesd should be provided. - . -

«qual strength and frmness, - 7 = s —...A guard which_sdjusts gutoms aﬂ{ over
The feed rolia should be enclosed, éxcépt guch : - the cutting head. thould be provided. All ex-

part 8s may be mecessary to feed stock. - posed parts of ng head should be guarded.
9. Clrealar eros el sawa—A-Bood should -, Where uipped with sutomatic feed, the

be srovided. that will over the diw ut all times - -feeding m:‘c\.am, am should be guarded. .

atht to the Jepth of the teeth. S - 'Where knives are exposed beneath the table,
The hood should “sutomatically adjust taelf™~ they should be-guared. _ - . . oic

¢o the thickness of snd remain in contact with_ 12. Combinailon woodworking mac fres.—

the material being cut &t the point where the: - Bach point of operation of any tool should be

gtock encounters the gaw, or it may be & fixed guarded as required for such tool in a separate

or manually adjusted hood or. provid machine. The drive should be so arranged that

the space between the bottom . the and  ouly the tool in use would be operating.

the materisl being cut does Bot 3/8 inch 13. Automatic lathes—A hood or COver

gt any time. This rule should not be applied to should be provided enclosing the cutter blades,

elrcular ercss cut saws with gtationary tables except at the contact points, while the stock is

where the saw moves forward when' being cut.

€ evoss eut saws with ‘gtatiopary
tables where the saw moves forward when eut-
ting should have & hood or guard securely fast-
ened to the tible that will cover the saw in all

tiona. The hood ot ghould extend at
two Inches in front of the saw teeth, when
the saw ia in its back position. -

The of the aaw blade under the
table should be guarded over its entire travel.
8. Em&:ut-off BRWS.f
provided t will cover the saw

should adjust itself to the
the stock belng cut.

There should devics
‘he saw sutomatically to the back
@hen released at any point of

1If & counterweight is used, all bolte -:Eport-
{ng the bar and weight should be provided with
gotter pins. A bolt should be put through the
extreme end of the eounterweight bar t:c?re»
vent dropping of weight, or where the ght
does not encloss the rod, 8 safsty chain should
be attached to it to prevent dropping.

Limit chains or other positive ~tope ghould
be provided to prevent the saw swinging
beyond the front edge of the table.

8. Circolar resaws~A hood ghould bs pro-
vided that will cover the saw at all timen, @¥-
capt whaere the material is belng eut

A spreadar should also bs provided and fast-
enad securely st the vesr of saw in slignment
with the saw blade, axcept where & roller whes!

{4 provided back of saw. The gpreader should

be slightly thinner than the szaw
glightly thicker than the saw dise.
Feed rolls should be enclosed exespt guch
part as may be pecessary to £
Non-kdckback dogs across
the table should be provided.

kerf and

14. Mortlsing .gaschines. == Bortising
chines, except hollow chisel mortisers, should
be provided with thumb stops
the chisel.
6. Chxin Mortlsers. — These ghould be
guarded by enclosure on top.
matchers,
These should be guarded with hoods or- other
enclosures that should be so arran and
maintained as to guard effectively all eutting
heads and knives.
Feed rolls should be enclosed, execept such
28 may bs necessary to  {
17. Panel raisers~Panel raisers ghould be
ed with hoods or other enclogures 50 ar-
ranged and maintained as to guard affectively
all cutting hesds and knives.
Feed rolls should be nglgu& except such

with hoods or other enclosures 80 arranged and
maintained guard effectively all eutting
heads and knives.
Feed rolls should be anclosed, except such
part as may be necessary to feed stock.
Disc sanders. = Dise- Sanders should
have the periphery and back of revolving head
gpace betweah revolving disc
should mot be grester than

of
e mate-
rial
#aces, should bs guarded.
Feed rolls should be enclosed excspt such
pag a8 gmy bs necessary to feed

10. Porlsble circular sawaePortable cir- nsed not apply when templates are used, which
cular saws should be provided with s hood that  will effectively keep the operator's hands awey
) i9
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¢ ' from the lmive; crwhexr-h;.ph-:g mek large lead iram-mle;aﬁng in.the lowering direc- ) .

- gnough to sccomplish the same purpose. - _ton. - - Y
¢ o Tenonerss—Tenonéis Shodld-be provide <=--One brale should be applied directly to the
48 with-hoods ox' éther enclosures 80 arranged  motor shaft or some.part of the reducing gear,
gnd maintsined as to guard effectively all eut- - ‘and “may ‘be either electrically operated, OF
ting parts and sawWs. echanical, The other brake may be either
23, Weod. heel turning. machines~Wood mechanical or electrical. 1f mechani
heel turning machines should be provided with -- Jock the -load-when hoisting is stoppec, and
a gusrd or shield in front ~f the eutters except  should slso control the speed during lowerng
while it is necessary 40 expose, &-part -of the .~ 80 &3 o prevent undue acceleration. Electric
eutter while turning stock. dynamic braking for direct-current and electnic
24. Stave jointers—The upper balf of the braking for alternating-current hoistz msy be
gotating -head or- disc earrying the lmives of _used to contyol the lowering pxeed-
stave jointers should be provided with & cover Each brake should be ca le of sustaining
gver the sides and front . gne and one-half times the ra
.25, Veneer clipper o glicars—Venesr clip- Worm-geared hoists referred to in these
pers or slicers ghould be provided with prong __gtandards should have at Jeast ona electrically
or shields, both in front and back of the - operated or mechanical brake.
ife, so arranged that the hands of the opera- On cage-operated cranes with the emge
¢or and the man taking 8Way, cannot be caught. mounted on the bridge girders, a foot brake o

roperly retard and stop the motion of the
G. CRANES AND HOISTS gﬂtfx sh

ould be espeble of retarding at the
» rateoflfootperuecondwhﬂemuloadisbe»
1, Overhead trolleys and monorails—Every carrTi
overhead trolley and .every monorail erane (¢) Lubrication. — Lubricating devices
ghould be constructed 20 8s to prevent it Jeav-  should be srranged so that they can
ing the track st any point exce t that where, without danger f0 the oiler. They should also
because of necessity for remova. trolleys can-  be srranged so that it is mot pecessary to re-
pot be so constructed, an additions] guard rail  move any guards or other parts {or lubrication
should be installed which will prevent the trol-  purposes.
jey from falling if it leaves ta¢ tracks. If re- (f) Collector spires.~Collector wires should
smovable sections are provided in the guard rail,  be guarded when they can be readily contacted.
they should be so arranged that they will drop S rane footwalks.—1¢ sufficient headroom
into place by gravity immediately upon release iz available on eage-operated cranes, & footwalk
after removal of trolley. ) should be provided ob the drive side along the
2. Cranes. o= The recommendations con- entire length of the bridge of all cranes having
taiped herein should apply to power-driven  the trolley running on tops of the girders.
overhead traveling cranes, storage bm}gem To give sufficient access %o the opposite side of
gentry cranes and portal cranes, and modifica-  the trolley, there should be l?rovided either 8
tions of these types which retain their funds.  footwalk mounted on the trolley, 2 footwalk or
mental festures. platform in the building. or & footwalk on the
(a) Bumpers—A bumper should be provid-  opposits side of the crane &t lesst twice the
ed gt each end of the trolley. 1t should be {ast- jength of the trolley.
ened to the bridge girder, or, if the rail is fm 1f possible, footwalks should be located 80 &8
vented from sliding lengthwise, it May be fast- to give a headroom of not less than 78 inches.
ened to the rail. A bumper engRging the tread  Otherwise a headroom of not less than 48
of the wheel ghould be of & height at least equal  inches may be used.
to the radius of the wheel. Bumpers engaging I£ it is not poasible to provide a headroom of
other parts of the crane ars, acceptable. 48 inches or WOTS, {ootwalks should be omitted
(b) Buffers.~I there is mors then one from the crane, and & stetionary platform built
trolley on the sams bridge girders, buffers or  at the edge of the nunway to be used by worke
., cushioning devices ghould be rovided. If there men when malking Pepairs, or elss 8 landing
is more than one crane 00 LB game runway, stage built alongside the crane When repair
buffers or eushioning devices should be provid- work is done. '
o = BVELY everhead

od st both ends of the bridges. & Cranes - Siairwa
cks and trolley traveling crane operated from & teigs ghould be

{e) Fenders.—Bridge Ty i
trueks should be equip with fenders which  provid with a stairway or fix
extend below the top © the rail and project in tween the cage and the erane footwell, and be-
front of the truck Whesls. . #ween the cage and the floor.
d)} Brakes. - Each independent holsting Stairwa ghould be @%uipped with x‘iﬁd gnd
4 of & crans should be eguipped with two gubstantial metal handra le &8 described in Part
braking foesns except WOrm-gesre 1 holsts, the 1I B and ghould be at st an angle af not more
sugle of whese WOrll ip puch a8 to prevent the  than BO° wwith the horizontal, _
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. 8. Crane eages — Enclosures «= (g) /ndoor should be renewed when inspection reveals un-
¢ranss~The cage floor of every indoor over- safe conditions. .

i 4 traveling erane should be solid except that Bolts or nails should mot be used to gonnect,
b- oting with openings not exceeding 1/2 inch splice or shorten chains. Knots should not be
in width may be provided where necessary for  tied in the chain.

3

vision. . A hoist cable ghould bs considered unsafe
.hu’l}o ;idg:i of the ug:hof mg ind:lor gver-  and should be mr:nt'eweg Wh&n’ because otgf broken
uid osed wires, wesr, undue or other cause

follows: veling crane she o . - the strength of the eable becomes reduced 25
(1) Solid to a haight of 42 inches, or percent. Hoist cables will be considered unsafe

(2) With not less than No. 10 wire screen  When upon inspection 10 percent or more of

to 8 beight of 42 faches, Brer oo § nches, © f1e total mumber. of wires are the cable” *
(3) Wi dard pard o OF e s Sght dameters lubricated and

no:(rd), @ a stan rail and toe- inspected at frequent intervals. Proper lubri-

ug ) m m;ﬂ. g%ebe%gﬁ of ?ﬁ eation adds much to their durability,

»utdoor traveling crane sho y enc

vith windows on three sides of the eage, The D- m‘%%ggwsgg%om AND

windows should give amnple vision for operators
and may be fixed st the front and back but 1. Gases, vapors, dusts, fumes and misis.-
“houid have the gide windows arranged to open.  All dust, mists, fumes, gasez or other atmos-
‘he door ahould swing inward or should slide,  pheric impurities generated in connection with
1d should be arranged to elose automatically. an operation or process, emitted into or die-
A tempersture reasonsbly comfortable for the  aeminated threughout aress where persons are
nperator should be maintained in cold weather.  employed, in quantities as are determined to
fe) Trolley conductors.—Trolley eonductors be harmful to the health of such employees
tould be so located or 86 guarded that persons  should be controlled by the methods set forth
:atering or leaving the cage are mot likely to  under “Contro] Measures” below, -
some into contsct with them. Where f'he?a is _fnl;ir “3}‘3" eotgcemine the
B e S : — . Presence of 8 haimful eondition, tha contractor
:d g:é{;’ie or :{rzg;x";g? ?ﬁ'mifﬁh should  8hould have determinations made of the kind
3 Squipped with an affective limit switch so  0d. amount -of. atriiospheric_impurities from g
liaced and arranged as to disconnect the motor ~ 88%ples taken at a point or points in the bresth.
" wply the brake in time to stop the motor  IDE Zoné of workers during normal operations.
s rap, Book pesses the highest point of  Thele joierminations should be made by
ale travel Perly qualif y8 ,
b o . (e) ‘Guide for allowable soncentrations. —
ot thou e pooe) SATTETNAL ot ot s, gt
y_or mechanically operated brake so ar- Mended by the American Conference of Gov. ‘
—aged that the brake will be applied when the &rumental Industrial Hygienists should be nsed )

>wer is eut off from the hoist. This brake 35  Suide for allowable concentrations:

uld have sufficient holding power to sustain apore
less than one and one-half times the rated Gases end ¥
1 Buobstanee:
The hoisting drum of all hand power holsts Ammonia
“uld be equipped with an effective brake, and Arsine
Hd be provided with & ratchet and pawl of Benzene (bansol)
Qent strength to hold ths load in a&ny posi- m monoxide
|, tatrachloride
‘s) Capacity marking.—The rated logd of Chlorine
hoist, in'pounds or tons, should be legibly ormaldehyd
'd) Conivol squipment.—Operating controls Hydrogen eyanide
wuld be marked to indicate the resultant Hydrogen sulphide
Hon of travel, - Hydrogen fiuoride -
Cables, and chatng~Lhaing, Fopes, Hethyl ehloride
ies, hoola, i slings, and other devices P
acosssories for hoisting and lifting Bulfur diaxide
d vot be eubjected to greeter working Taoloens
" than recommended by their manufae. Torpantineg
:c8. ‘They should be frequently inspected and Lylene
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: Pozie Dusts, Fumss and HMiste
Substances wp. Pov B T °
Cadmi
ised . - A8
fearenry . 3
Mimoval Dusts
2 : o .ppad. ¢
“Agbestos : R ]
Carborondum )
Dust (avisance, mo free ollien) cowmmuomoe ]
Portland exment &8
Biliea:
Medinm (5 pereent t» 80 pereant free
810,) 20
u-(b-wwspmummo,).._ &
Blate (below § percent fres Bl0s) cewmemo B0

Additional sampling and anslysis may be
required to check the design and efficiency of
the control equipment, devices or methods.

(b) Control measures~One or more of the
following methods should be peed to control
harmful dusts, mists, fumes, gases and gther
atmospheric impurities: .

(1) Inclosure of such procesa or operation.

{2) Isolation or gearrangement of such pro-
eass or operation. .

(8) Substitution of pon-toxie material,

§4) Wet meathodsa.

5) Dilution by genexal ventilation.

{8) Local exhaunst ventilation.

"{7) Tempersture control. .

(e) Persomal protective oqaﬁmmimwnm

protective equipment suited to the hazards and
conditions involved should be provided, How-
ever, such equipment should not be used in lieu
of auitable eontrol measures.

Where irritant or toxic substances may come
in eontact with the skim or elothing, the #m-
ployees should be adequately protected
or more of the following:

(1) Necessary protective clothing, gloves,
helmets, goggles, snd footwear.

(2) A suitable protective cintment for ax-

skin aress.
(8) Necessary facilities and sultable sol-
wents, such as sosp and hot water, for the re-
moval of sccumulated matarial and protectve

, cintments.

All persons required to usa protective equip-
ment should be properly instructed in the vse
of such aquipment.

(d) Respiratory protective _devices. — All
respiratory protective devices

approval of the U, 8. Burean of Minea for the
axposures involved.

moaterials while fumi ting, or ser-

vicing equipment, oF ::e to m gimi=

lar eonditions, approved typs resp

b e, P o rapiar o
su @

grAlz supplicd b0 51 dusts, fames,

Whe%:ver compress ‘dair is uzed wwﬂg
ators, an approved type
fiiter should be in the supply line and

(¢) Asrcleaning oqx
Oquipmentlhouldheh@udunw t the
yemoval of dust or other material
without ereating 8 hazard and to allow for
cleaning and repairing the without
recontaminsting the general stmosphare.

rations or processes generating different
kinds of dust, fumes, oF VapOrs, ghould not be
connected to the same em when the
mixture may result in the formation of toxie,
flammable or explosive eompounds.

Contsminated materials removed exhaust
m should be disposed of in such manner

do not reenter the breathing zone of
the worker or create & hazard
ployees or to the public. :

2. Eye ection~Eye protection should
be provided where persons are to any
h:urdvhichmymmmblyham«udm
esuss injury to the eyes.

B tearvely Jor fiying particls —Thers
a) Relatively large =

gre many operations &nd processss where this
pnrdoecm&omeof&hmmcmwins.qlku
ing, coarse grinding, some riveting operations
and aledging in quarries. i

(b) Dust and swall flnng particles—~There
ars many cperstions and processes where this
h;;ardoecmSomentﬁmuemmhnmlight
grinding, stone dressing, spot welding angd some
woodworking snd metal working operations.

(e) Spleshing meatal == There are many
operations and &m where this bazard
oecurs. Some of these are babbn%, easting of
hot metal and dipping in bot m ths.

(d) Imjurious gases, fumes and Eguideo—
There ave many operations and where
thiuhmrdmmﬁo:m@fthmmmwmtﬂ
ered in the handling of ésdds sud gaustics.

" (e) Injuricis

e L IEER  BTQ

8. DETBONE. © TV
aleneot—(6) Lunchrooms ——Seperats pooms

) which employees may eat thelr Junches should
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be provided in plants where employees &re €x-
to harmful materials in the work roams.

Such rooms should be maintained in & elean
_and sanitary eondition at all times and they
ghould be ventilated, illurninsted, and bhested
properly and adequately.
¢(b) Dressing rooms~—Workers who handle

or are exposed U harmful materials in such 8

manner that contact of work clothes with street
clothes will communicate to the latter the harm-

will prevent this
free ventilstion or drying of the work clothes
while they are mot in use. In any plant where
it is mecessary for both male gnd female em-
ployees to change clothes, separats dressing

rooms should be provided.
(e) Emergency treatment of sys burns.—
exposed to in-

tics, ete., suitable facilities for quick drenching
or flushing of the eyes, such as fountsin-
wash bowl, ahould be provided within the work-
room for iramediate emergency use.

(d) Drinking spatsr.~There should bs pro-
vided in all places of employment & supply of
clean, cool, safe drinking water, approved
the local authority having jurisdiction.

“The eommon drinking eup ghould not be
ssed. When individual drinking cups (0 be
used only once) ara supplied, & suitable cob-
tainer should be provided for the disposal of
used eups. Containers for drinking water from
which the water must be dipped or poured
ghould not be allowed.

{e) Toilet facilities—Every place of em-
ployment should be provided with adequate
elosets, chemical closets, or privies (separate
for each sex), in accordance with the following
table in which the pumber of persons is the
meximum number of each sex employed at any
one time on the premises for which facilities

Wialaum vemmber ©f foollith

o d» G888 ¥

ifor speh additionsl 30 parmons

Where chamies! closets are used, they shall
be of & typs approved by local health suthori-

_ of emergency ghould be posted

ﬁumdlhouldbem:intginedingpleanwd
ganitary condition st all times. Privies ghould
not be itted -erhers more than 25 people
are employed, and no privy should be
within 100 feet of any room where foodstuffs
are stored or handled. No privy should be used
unless it can be located, co cted, and main-
tained without drager of contamination of any
source of drinkin, water.

Waste receptacles with covers ghould be kept
in all toilet rooms used by females. These should
be emptied at regular and t intervals.

An adequsate supply of tollet paper in proper
holders should be provided in each toilet room.

All toilets should have solid partitions sepa-
rating them from work rooms. They should be
effectively ssparated and designated a3 to sex
and should be lighted and ventilated adequate-
ly. Toilet-room windows may be translucent

not transpavent.

(f) Washroom facilities.—Adequate {aeili-
ties for maintaining personsl cleanliness should
be provided in every place of employment and
these should be maintsined in & sauitary con-
dition throughout.

The common towel should not be wsed.

4. First-aid facilities—Adequate facilities
for the administration of first aid to injured
employees should be provided and maintained
in & clean and sanitary condition at gll times.
Facilities should include the msterials, antisep-
ties, bandages, etc., for emergency
first aid, considering local eonditions, the num-
bep of employees, eto. .

Iththndntyofﬁwmployermmﬁmt
some individual is svailable, during all periods
and sghifts of plant operation who hae been
trained in, or is eapebie of sdministering first
aid and handling the emergencies that may
arise in connection with accidents 2ad injuries
%0 workers.

First aid facilities and gervices should be
gsed only for the intended purpose of first gid
and should pot in any way take the place of
necessary experienced ears and treatment by &
physician, ’

The address and phone number of physi=
clans, hospitals, and ambulance services and
other facilities which might bs neaded in eases

in » eonspicuous

location and DOaRNET.
When females are exap cots in adequate
qumbsr should be provided and 50 located,
placed or screened a8 t0 rovide pecessary pri-
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