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a L NTROD oTlou |
' . { ' \‘ U
Virtually all raw materials, work 10 process, and f1n1shed goods are
> . moved and stored several times from the beg1nn1ng of the manufactur1ng pro-
cess to the t1me they reach the consumer. Con;equent]y, the subject of ware- '
-house storage and retrieval safety is an extremely broad one. Materials are
handled in-a variety of ways based on we1ght,.s1ze, type of mater%a1 dis-
‘tance moved, and other factors.. Qther eiements that affect the way in wh1ch T
4:_ materials are handled 1nc1ude'econom1cs, ava11ab1e space, env1ronmenta1 ‘
guality, bulk, and quantity. T _
R The methods and procedures used to move thousands of mater1a1s vartes
. "further by company, plant, and department. The managers of-modern automated
plants havé found that while some accident prob]ems,are mimimized through
.automation, other safety prob]ems are increased. . ' -
‘ . A study of 548,000 worker compensation claims by thesTravelers Insurance
. 'Comparly between 1974 and 1977 showed that 24% of the 1nJur1es resulted from T
the movement of materials and equipment. - Experience shows that accidents can
-be reduced by_a carefu] study of past injuries and by ana]yz1ng work and” ™~
‘ storage methods Other elements requiring attention are:

. Se]ect1ng equipment and retr1eva1 methods to reduce 1iftifig® and
~ . twisting.

.’ Tra1n1ng and \Uperv1s1ng workers to help them perform eff1- .
L ciently. , R

T Maintaining good housekeep1ng to minimize slips, falls,-and
- hazards. . . . ;
. J . . a . . e v /:/
© To the extent possib]e, automated handling systems shou1d be'installed
and phys1ca1 efforts reduced if worker,1nJur1Es are to be avo1ded The es-

- ca]at1ng worker compensat1on costs for long-term d1sab111t1es ;related to back v
a §trains, sprains, and hernias make automated hardlipg systems cost effective.
N [. . ‘e . x.‘
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’ Upon completion of this deu1e, the ! student shou]d be .able to
1.\ List and define five common types of 1n3ury that can’ result from ware-
A ‘ ‘ ' house storage and retrieval. (Page 3)', - - . T . ;
‘ . . - B ) - ¢
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List fou? factor's %hat should be consiﬁzred in "sizing up the job“:of‘
mater1a1 handling. (Page 5) e

Describe the correct procedures fol safe 11ft1ng (Page 7)

Name three .items of personal Erotect1ve equxpmeqﬁ used in handling aqd
storing mdterials. (Page -10) , : ,
List five items with specific §hapes that require spec1a1 handling, and
describe spec1a1 handiing progequres fé;iilch. (Page .14) .

Provide ‘a brief description of the corréc% use of the following acces-

. sonies for mgnua] 11ffing: -bars, hooks, ré]]er, jacks, hand trucks’, and

*"pallets. (Page 16) O ﬂ

Identify the hazards of three types of powered mater1a1 handling equip-

ment. (Page, 20) . e :

Discuss the impact of good housekeeping ﬁ/d order]y p]ann1ng of storage
areas on fire protection and epergency evacuXt1on. (Page 22)

Describe the general requirements for floors, ;amps, and aisles in a
warehouse. (Page 24)

Name,the source of lighting .standards for 1ndustr1a1 11ght1ng

(Page-25)

Compare the use of tracks and bins for wareRouse storage. {Page 26)

Cife specific storage procedures fo} the following: boxes and cartons,
barrels and kegs, rolled paper and reels, compressed gas cylinders\ up-

crated stock, and hazardous‘materialsi (Page 27)
Briefly describe stock picking and carloading safety. (Page 32)

® : ‘ :




Lo | ~ SUBJECT MATTER

-

OBJECTIVE 1 “List and defime,five common types of injury
that can result from warehouse storage and retr1eva1
— d

uorkers who handlg and store products are subject to a higher than usual
rate of stra1ns, spraxns, hernias, wounds, and fractures. Accident s udiés'
'show that up to 45%, of work acc1dents result from activities involving mate=
r1a1 hand11ng and the storage of raw materials, work-in-progress, finished
goods, and scrap. ' . N

An analysis of 240 1n3ur1es that caused at least seven day§\d&&\g111ty,
"and that occurred in the. paperboard conta1ner ihdustry in Michigan during
1973, revealed that the most prevalent type of acc1dent was from 1liftigg.

* Lifting acc1dents accounted-for 84 case% or 35% of the' total. Sixty—seven/ {
of the 1nJur1es in the study re]ated to back d1sab111t1es A1l of these ma-
ter1a1 handTing accidents mean pain and suffer1ng to thoge 1nvo1ved, and some ‘
may requ1re med1c!1 attent1on and hosp1ta11zat1on " Th most cgmmon injuries
‘resulting from warehous® ‘storage and retrieval are descr1bed below."

Strains resu]t from stretchtng a muscle beyond its- proper limit. Most

- workers occaS1ona11y experience muscle strains to arms, legs, or back. The

aging process, over-exertion, lack of e(érc1se, 1ack of rest, and nutritional.

Sdef1c1enc1es may be a factor in back pain and d1scomfort *+ Pulled 11gaménts

. and strained tendons often,resu]t from innocent acts that q@y-not relate to -
1ifting ‘hedvy loads. The prob]em of muscle strain is aggravated for the in-

., dustrial worker whb must pertorm phys1ca1 work while experiencing pain. Fre- ‘

‘  TJuently, such work effort becomeg 1mposs1b1e to carry olUt and,medieal treat-

’ ment,1% requ1red Muscle'relaxants and heat treatments are frequent] pre-
cr1bed Yo reduce pa1n,and»r§turn the worker to the job. E} .

A spra1n is a weaken1ng of a joint and related muscles by sudden or .
exces§tve exertion. Avoidange of sudden movement and develooment of a smooth
rate and rhythm {n ‘work - wr]l mtnimize sprains. Jumping, falling, and mis-
stepbmg are frequent causes o.f sprims Reaching for a heavy load above

. shou]dlr height or from an awkward pos1t1on can resu1t in a sprain to the

back or arms Storege areas can and shou]d be Arranged o) that d1ff1cu1t
'y .

<7 . - . '
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1ifts are unnecessary. Workers should be instructed to avo?d twisting while
carrying a heavy or bulky Toad. el ;

A hernia is the protrusion.of an organ ofgen the intestines) becauge

of a pulling apart-of the body's muscle 11n1ng Hérnias can be caused by
moving things in the wrong way. ) & T

e

. Fractures are injuries in which bones are broken or racked. A majority
or moving object, from

of fractures result from-being struck by a

jamming fingers,-or from dropping objetTs on toes: 'ﬁgamp1es'of aceidenté in-

clude the following:. b, .
« A powered vehicle used for the mOvement of mater1a1 strikes a
worker

o’
P T [ s

« A heavy object falls from an unstab]e stack of ma;er1als onto -
a worker -below.

L N A

» Two power trucks collide in a warehouse. <

Warning. dev1ces, micrors, stable stacking pract1ces, housekeeping, operator
training, and well-maintained equipment will reduce- fractures caused by power
" trucks. ' . L -

-

Cuts and bruises, or wounds, are caused by workeqs_bumping'\gainst racks,
sharp edges of bins, pallets, or materials. Pérsonal protective equipment
such as safety hats, g]oves, shoes, and eye protection may reduce 1n3ur1es

S&ab]e storage methods will prevent injuries resulting from 3 fé1l1ng or*
*

sh1ft1ng 1oad ' A

» ,
. .

. . o, . N
- *
’ oossessssssssssms ACTIVITY 1: s
/ List and define briefly five common types of, injury that
- \ N . . .
can result from warehouse storage and retrieval. -,
1. /N ® ‘ ’ a- LA
- ) I __
3. . ’ - _ \v...,‘ " . .
. S : o i
5 . — 7 > i
. ) * : * ‘\
e . o
- « - , S
¢t \\A 13 ¢ ] \ ‘“:' .t
. ) ‘L e
*Answers to Activities appear on page 35. ‘ . . ‘ o
[ . .. . Lo
.o S N A
) A ¢ ( ’ R , . 2" \
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- ‘ " OBJECTIVE:  List four factors that should ke consid-
éred in "s}ging up the job" ‘of material handling. ‘

" &

3 - ’

A safety specialist often work; to reduce on-the-job injUﬁies through a.
careful analysis of accident fectords. A study of injuries in a particu]ar
workplace will genérally indicate where the greatest hazards exist and will
direct the spec}a11st toward, solutions for worker and‘manageant efrors. The
fo]]ow1ng steps are usually taken by management to improve safety performance:

. Determ1n1ng if the job or task can be changed to reduce phys1ca1

effort and improve handling efficiency. ‘

+’Checking to be sure that there are no uncorrected hazZards, poor

heusekeeping practices, or tra1n1ng requ1rements that management

can change. . ) . C
< ' . '

N On a day-to-day basis,.supkrvisors as well as workers have to make deci-

A

" sions about how to move loads safely. In doing so, they need to consider
. ; o . (1) the size, shape, and
‘ gondition of the load,
(2) the tapability re-
quired to 1ift the load,
including whether.or not
"""" mechanical aigs, or more
~than one .person will be
needed to do the job, (3)
. \ phe.bath or route that
the load w%11 travel,, and
(4) thgrpersona1 protect;
ive equipment that may be

required to safely handle .
the load. (See Figure 1.) .
The l?ad to-be moved

shou]d.be inspected for
weight, slivers, nails,

#  sharp edges, or a weak

- Figure 1. Sizing ué_;he load,

bottom. The load may be

Y  sH-23/Page 5
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, shppery, hard to gr1p, or awkward to handle. If the object is "oddly sRaped, '

the worker should ook over. it to see where and how to hold it firmly. "S1z- /‘

ing up the load" before the move includes check1ng whether or not the worker
can see over and around tha lead. Grease and 011l shou]d be removed from the
load to make the 1oad as dry as p0551b1e

.f——»_Mater1a1 handling and stdrage injuries freﬁuentty result from errors in

judgement regarding the strength'required to move the load. Workers some-

. 1més attempt to - lift 10ads beyond their capaEwty 1n order to d15p}ay their’ ' »

strength dr to prove their tompetency.
When a 108d 1s_too heavy for a one-person 1jft, the worker must abgain |
' he]P. Some authort€ies suggest'that a worker sHould not 14ft more than one-
half of his or her body weight.' However, guides on weight-1ifting limita--
'tions are diffic £ to provide because physical condition, strength, age,'and. ; e

; sex can each mak ritical difference in determining how much *weight someone 4

can safely, 1ift. Tne Judqment and experience of superv1sors and workers must

be cons1dered when dec1d1ng/nf a two-person 1ift 15 necessary '

Before the 1ift, workers must determine if the path over which the ob- )

ject will be moved is smooth and wnobstructed. Repetitive 1i¥tjng is usuaHy v, .

performed in an area fam111an to the individual do1ng such work ; but unusual

lifts or movements of equipment over unfam311ar areas require checking clear-

‘. ances of stairs, doorways, and halls to the {ina1 destination. A large num- LJ*
ber of,injuries occur to worker's hands and fingers during Fifting; many o?‘
these resd]t from workers' failure to note clearances and 'to avoid pinch

- points.

When mov1'ng and storing‘ raw materials, work-in-progress, and finished
goods, workers require.personal protect1ve equipment to perform their work
safely. Where heavy objects are being carried, or there is the p0551b111ty
of a foot.being struck by powered eouipnent, foot protection is necessary.

. The handling of certain industrial chemicals, pesticides, acids; or caustics’

/ may necessitate eye protection. Failure to wear hand and body protection may

result in injuries to the skin because of exposure to chem?ca]s, physical

‘ abrasion, or pinching. Slip-resistant glovef may be appropriate for some
jobs. \Where objects could fall from stacks or bins, safety hats'may be re-
quired. Unfavorable environmental conditions such as wet, s11ck, or high- )
temperature storage areas require specialized persona] protective‘ equ1pment ‘

: Page 6/SH-23 ) .
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. . If material is being moved in an oxygen deficient or' cqntamin‘ated area, re-
g/épﬁratory protection may. be necessary. -

Fuﬁnishing certified equipment that meets thé requirements of -the .
American National Standards Institute is 5qrt of'the émp]oyer's réspong}bi]-
ity. Suberv?sor§ must insist that it be worn, kept clean, and maintained so

P2 it will provide the protection fgr which it is intended. ana]]x, employees

>

\ must participate irfl their own protection by corscientiously wearing personal
protective equipment. * - ) - R
J . e——  ACTIVITY 2: e et—

‘List four factors §hat should be considered in "sizing
up the job" in material handLinq.

- “ * «
: 1. . | | .

¥

2. , '
- 3. ' | /
. ; ,

7 B v

> ’
® .

OBJECTIVE 3: ; Describe the correct procedurees for safe

lifting: . '

o - ‘ N

¢ Seventeen mi]]j‘! Americans suffer recurrent back pains that p}mnpt more
than two doctor visits_per person each year. Fofty-seven percent ‘of those
experiencing back.pain are between Zﬁ\and 45 years gf agé. _The over 30-year-
old age group is three times more likely to suffer back pain thqn'khe under
30 age group. o . -

Many baé( problems result from improper 1ifting. Bending for'lkard or to

the side,creatés an unstable posture, since the weight of the upper trunk is
_ approximately 70% of body weight. For instance, in ; 150-pound person; the
: * trunk weighs about 105 pounds. If a 50-pgund objed% is picked up, fﬁé worker
is placing 155 pounds of 1i€ting effort on the lower spine. b]aciﬁg undue
pressure and strain on the lower back'and spine may resultdin injury, espe-
cially if aging, physical condition, and fatigue are factors, too. ‘

st

c‘ ) ’
o \

‘ * 0 SH-23/Page 7
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The physical d1fferences of workers make it 1mposs1b1e to 11st spec1f1c
weight limitations for 11ft1ng In many cases, however, back 1n3ur1es are
caused not by the we1ght of the 1oad but by improper lifting techn1ques .

WOrkers must be trained in. the correct way to lift if 1n3ur1es are to
be avoided. When loads are be1ng 1tfted from f]oor level, workers must ‘be
taugfit td bend their knees. The -importance of us1ng powerful 1eg muscfes,
rather than exert1ng unnecessary strain on back musc]es and discs in the

" lower spine, must be emphasized. jAfter sizing up the job, workq;{/ghould >

[N

To]]ow the procedures shown in Figure 2 to safe]y 1ift the 1oad When

N
IR

a. ;’ feef near Ioad;' !
e foot beside the load,

the other behind It, b.

of == - ¢, Grasp load at dlagonally
Squaf close 10 load, opposite corners, using>
keeping back straight, - whole hand.

d. Tuck In chin,
and breathe in. )
~ e, Lift with legs; X

keep back straight,

t.

. . - Figure 2. How to-Tlift. ' B

v ~
: ¢

iy



. 4
N ‘ ' repet1t1ve 11ftmg ﬁ/gequﬁ‘ed workers shou]d do a few warm-up exercises . .
RN . before startmg wor . It is 1mportant for workers to deve]op a .smooth rate ‘

) ~  ‘and rhythm whﬂe per rmng repextwe 11ft1ng tasks. - : e ( ’
. ‘ . , “’ [ 3 ‘ . .I . } \
s‘ . ' . - . g . .‘b y \

’

. 1 . . ,
.. TEAM LIFTING AND CARRYI_NG e e . R

-h

, When two workers 1ift the ‘s:ame.wad, they' r;wst‘a‘ssume a proper lifting -
postiire.and 1ift as a team, If one worker drops or-lowers the Toad unex- *
pectedly, the resglt cou]d be serfous 1n3ur§1 to the other worker _’WOrkers IRV
. carryiny a long 1oad shou]d be of approx1mate1y the ;ame he1ght Ih{s’ pro-
wides® better we1ght d1str1but1on and 1mproved safety
’ Carrying lengths of material can pre’sent p}*ob]ems if. workers attempt to
walk on opposite sides of the 1oad In such a pos1t1bn, r@mher person cou]di
. Jump clear of the 1oad~1f it were dropped ‘ Walking on the'ne side of the
- ) load, in step, puts workers 1n 1iné and reduces chances of 1n3t}‘ry One worker .-
X should call signals‘so thére is no m1sunderstand1ng ‘on how the 1ift w111 be o~
‘o ) comp]-eted -Shoulder pads may even be necessary togavoid 1n3ury dur1ng repet1-
tive carries are to be made with the obJect resting on the workers shou]dérs

\
. .« B
- [ .
. L . N . . é R '
. b . . . - ,
i .

« . . -

e

. ’ — ACTIVITY . 3: _ . . ! .
° _ (Chqose- the best answer.) * - o . e ;
<. 1. The. real work in hftmg ‘should be done’ by whvich ‘
. Y \

partrof the body 3 o

_ a. Back and sp1ne? N ‘ ' \ ) k

Lt b. Llegs? . . - = , R L ‘
- Co c. Torso? ~° S C . |
. ’ - . 2.‘ .Two person "1ifting can’present problems 1’1’:: N ~'\\’ ‘
. . Lo A Both persbns are,the sgge height. '
. k. -Workers gry to wa1k on opp051te sides of a
, ] : . ' long load. .
v + c.  One person calls s1gna1s
. N - -

Shoulder pads are worn. . , ' .
. , 4 : ~—
' / ' .
3 .

. < T, . - ~ . . \ .




{OBJECTIVE 4 Name three items of personal protective ot

equrpment used in hand11ng and stor1ng materials.

" i ' .. 1

A study of 7,460 medical 1n3ur1es reported to the Travelers Insurance

. Company during 1975 d1sc1osed that 1¥% of the injuries resulted from persona]

prtoect1ve equipment not be1ng used Accord1ng to the 1980 edition of the .

N Nat1ona1 Safety Council's Acc1dent Facts bookTet, 22% of all’ 1n3ur1es occur ¢

.
*

X

Q

ERIC

*
¥

-

to worker‘s‘eyes, and 7% to feet and toes. Many of these 1njur1es could ha;e,
‘been’ avoided if workers had worn protective equipment. ggrsonal p#btect1ve
equipment (PPE) should be thought of as the "last thin -line of defense."
Fa11ure to wear protect1ve equipment expos&s the worker to hazards. N\

-OSHA (Occupat1ona] Safety and Health Administration) regulations state

' that(persona1 protect1ve equipment vequired if thére is a reasonable probab- '

pguards reduces cuts, b]1sters, burns, and dermatitis.

" and comfortable protection.

iTity of injury. Emp]oyers‘are responsible for seeing that personal protegtive

equipment is Worn where needed. r@inxiemp]oyerspr6V1de personal protective
equipmént; others share the cost pf such equipment with the worker, and some
require workers to provide their own PPE.- The prudent emplqyer, eva]uates

each 3ob tC determ1ne where protect1on i&’necessary ‘apd what kind of protec-

- tiof is appropr1ate to the job.

Once determ1nat1ons have been made, a‘con-

sistent palicy concerning the use of. pensona] protect1ve equ1pment be fo]]owed

i
.

GLOVES AND HAND PROTECTORS |

"‘

(

oo . .
Experience *shows that hand protection through the use of gloves or palm,
There are numerous‘
types of hand protection from which workers and employers can select. effect1ve

rubber,

neoprene, vinyl-impregnated, stanzoit,
nylon.
by glove suppliers.

‘Glove materials include canvas, latex,

Varied styles designed to meet every conceivable purpose are “of fered

leather, butyl, p]astic;poated, and

!

In operat1onS involving wood, meta]

g]ass, or paper, or where sharp

- edges pose a_ hazard, various types of hand protect1on are available.

foundries, steel’'mills, and sa]vage operations, “leather gloves may be

€ s L . L. i
LN

A . o
™
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’.‘ . %quired Metal \mesh guz;rds are used- in ~the meat processing industry. Where ’

f1ame aﬂd heat are a factor var1ous types of heat- res1stant g1oves are avail- f. ‘
able (asbestos should be avoided). ’
: Chem1ca1 hazards may require rubber,. neoprene, or plastic g]oves Wrists
and arms may require protection from hot.wax, high-t pecatunq materials, sol-
vents, or metal chips “.Such protect1on is provided jg arm protectors or

gaunt]eted gloves (those that extend over the wrist dnd lower arm)

< ) “\ et
. . . ’ . .
SAfET¥\§:0ES AND LEG PROTECTION r . -
’ In 11979, the National SafetyuCounc11 repor/ed tha{ American workers suf-

fenld’160 000 foot and toe’ injuries. Safety experts have long maintained
that foot protection programs were effective in reducing injury to feet and
-toes. Facts show that the increased use of foot protection, during the 1970s
“has °s Qstant1a11y reduced the number of foot and toe injuries. According to’
1972 Nat1ona1*Safety Codpcil stat1st1cs, worKers in the er1can'industries."

suffered 240 000 foot and toe 1oJur1esz Because of thegﬁmbstantia11y in-

creased‘yse and the cost sharing of safetyishoe purchases, workers-are -suffering

80,000 fewer foot and_ toe injuries than-they were seven years ago.
, - /Five principal types of safety shoes are available to protéct against

spec1fﬂc cbnd1t1/hs encountered in industry. They are safety -toe shoes, con- , ¥
dugtive shoes, e]ectr1ca1 hazard shoes, exp]os1vés operat1ons (nonspark1ng)
’ shZ
the most common and will be discussed. here

es, and foundry (motders) shoes 0# the five types, the first three are

-
/ Most fqot and toe injuries rekult fran the dropping of heavy objects that
crush or cut ordinary work shoes. Safety shoes that meet Amer1can National
Standards .Institute (ANSI) Standard Z 41.1- }967 protect against - alllbut the
most severe industrial hazards. Suppliers provide an excellent assortment of
attractive, cohfortible shoes for men and women. The variety of styles per-
mits proper fittiﬁgﬁfor normal feet. . Many canpanies maintain shoe departments
in their plants, or provide safety shoemobile service to ensure convenient

-

]
S

-access to, _safety shoes. ,
fafety toe footwear has been divided into three classifications; each

c"bs offers a different degree of stremyth, o¥ resistance to impact and com-
pression.  The strongest shoe is o@assigsed 75, ‘the next strongest is 50, and
'. N

b . . SH-23}Page M
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the least resistant to impact is 30. The numbers,refer to the foot-pounds .
of impact that the_shoe~cah successfwlly resist: )
. Special foot, toe, and leg prqtection is available, also. Steel foat
’fguards are light enough to be wern without d1scomfort or- loss of efficiency.
These protectors ‘have rubbet toe c11ps, a-cross bar, and leather straps.
Foot guards are\recommended where maximum foot protect10n ts necessary. Toe
guards fill a demand for toe protection in occupations where hazards to toes
exist, or wherezsafety shdes~cannot be worn because of a foot~disegili;y{’.
Such protectors fit any shoe and afford maximum protection. - .
Combinations of foot and. shin quards are available for jobs where the .-
movement of heavy material tou]d cause serious foot.and leg injuries. Heavy

p]ast*i,or aluminum shin guards‘are formed to the tontour of the leg, with

reinforcing ribs for added strength and rigidity Sponge pads are fastened
at the top and bottom of the inside of the guard for wearer comfort.

Certain industries may require spec1a1 products for ghe protection of
workers feet and 1egs For example, conduct1ve soles and heels drain off
stat1c charges and thu& avoid the creation of static’ e]ectr1c1ty in Yoca-
tions with a fire or explosion hazard.” Electrical hazard shoes are gade of
leather. No metal is used in their construction except in the box, which is
insulated from the shoe. Chain saw leg guards are attached to the tréu§ér
leg of workers using chain saws. These guards are made-of three inner layers
of propylene cloth which prevents the chain saw from cutting., These light-

", weight guards can easily be attached-to trousers and detached for laundering.

EYE pROTEcYﬁ)/N

Federal safety laws state that employers must requtre workers to wear
suitable eye and face protection where eye injuries may occur. Protection .is
needed where hazards of f]ying‘partic1es, liquids, welding, and‘radiation
exist. Material handling and storage conditigns as well as the record of

_' past injuries must be examined to determine where hazards exist and protec~
t]gp is needed.

A typical safety p011cy insists that designated jobs such as baling,
banding, cutting bands or wires, grinding, nailing, riveting, handling chem-

,icals;/using compressed air, welding, placing wax in melt tanks, maintenance,

.

4
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’ - skid bu11d1ng, and woodworkmg reamre eye protection. Some companies re-
quwire 100% eye protect1on beqaus\’*azards in the workplace’ make such protec-
) t10£nqcessary 4

When .required, eye and Face"protectmn must meet the requirements of
,ANSI Standard Z 87 1-1979. Real safety glasses will carry the 787 emblem.
xTh1s standard prov1des for ’the des1gn, construction, test1ng, and use, of
. .gogg]es, _spegtqc]es, and face*grotectwe devices: Supphers offer .a wide
range of styles, models and types of protdction. Arrangements must be made
for- the seléttion~fitting, an¥ use of eye protective wear, since this will
+ help ensure that workers wear, pro&ctmn o /

./« In-addition to the human 1oss, compensat1on costs resulting from the
- loss of an. eye are substanuai The cost of impact-resistant safety glasses
o rangés from 55 to $20 a pa1r . Safety specialists agree that this ’1's a cost-’

i/

effectwe preventwe measure for prudent businesses to include in their acci-

dent prevention jprograms.’ {' ®
. Educational programs, acce‘ss to proteftmn{ and sharing the costs of
) safety glasses will reduge the 110,000 eye 1nJur1es suffered each year by
' . American workers. The use of eye, hand, foot, and head protection holds the

promise of reducing injuries- ta workers,

1)
» -

- . )
- . ¢ = - N Y -
14

/ T - ‘\ ACTIVITY 4&: _
1. Circle the stat"ement that is not true about persona]

- protective, equ1pment (RPE).

a. PPE should be thought of as the last thin line
Y, - defense. N .

Emp]oyers/ mu’st furmsh all PPE.

c. Emp1oyers must ensure that workers use PPE
wherexit 1s needed.

d. PPE must ‘be selected for the spegific job s1t- .
yation for which it will be used.

2. List five types of safety foé&wear.

’ a. C

o

s
bt
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3. (Fill in the blank.) . C e
a. _ The strongest safkty-toe footwear is Class .
) ___ {numberj. L R
“.b. 'Eye and face protect#on must meet the ANSI,
«# - Standard .
[§ ' * . 4
- ”’ - -
k] yl.b » . «

Y

oaJEc11VE 5:. L1st five mtems with spec1f1c shapes that:
) require spec1a1 hand11ng, and describe spec1a1 hand1ing
procedures for eath. . o
. N W .

werkers engaged 1n warehouse storage -and retr1evaﬂ handle and store
numerous shapes, mater1als, and types of packaging: A few types of packaging -
are described below. : .
y
“£OXES\ CARTONS, AND SACK% ‘ .o \__ .o

When moving these objects, workers should get close to the obJect bend -

the kneéif and grasp the load at diagonally oppos1te corners before lifting.
Sacked materdals should be rested on the hip an

. squg to.the shoulder. Placing one hand on thg;
hip lets the sack rest partially on the shoulder
" and on the arm and back. The other hand is used ‘
_ to’steady the sack. When thé sack is lowered, it
should be swung slowly from the shou]der until 1t‘ ’
. ‘rests aga1ost the hip. o~ .
BARRELS AND -DRUMS o
{ Handling'barrels and drums safely requires
'proper equiqunt and trainiog. When moving a rel-
atively small drum, a lifter bar (Figure 3) pro-
vides powe%fu] Jeverage and control of the drum.
If the barrei must be rolled to a destination, the
. worker should push against its sides. Gloves and
Figure‘3. A jifter bar, .safety shoes should be worn, and care should be
, or drum lifter. exercised:so that the drum is a]ways under control.-

- . ’ . . . R :
. . L
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.0On an inclime or a ramp, ropes should be used to keep the drum under -control.
Norkers'must avoid pinch points by checking clearances-at doors, ramps, and .,

aisles. Where barrels or drums are handled on a regular basis, accessories

for power 1ift trucks w111 remove the back-breaking labor from th1s type of °
NOY‘k. * ) 4 '.
\.’ [ . . ’ 3 s ¢
SHEET METAL % = . = S ¥ .
Hand]1ng sharp edges of meta] requ1res that workers wear protect1ve T

\1eather g?oves Gaunt]et type gloves or wrist protectors, provide add1t1ona]

/ .
«  protection. Safety shpes; eye, protectionr, and hard hats may be. necessarys | ‘

Mechanical 1ift equipment is available for the 1ifting of sheet metal and.
steel. ’ .

N . . .
"WINDOW GLASS ‘,/

\

Workers. who gandle glass must wear Heatheh gloves with‘wrist and arm
protept1on - A 1thher apreh, safety shoes, and ankle protection are a]so
necessary. Workers should carrty one sheet of. glass a®a t1me and move care-
Cfully. Dur1ng4manua1 1ifts, the bottom edge of the g]ass shou]d rest in the
palm of the hand with the otheh hand steadying .the top of the sheet. Glass
shoqu not be carried under the amm because a fall could cause the glasg to
cut an artery. ,Glass marked with tape will reduce the hazard of someone acci-
dent}y wa1k1ng#,nto it. Mechanical suction-cup equipment and A-frame trucks
are ysed to_ reduce the dangeh of handling glasse < ' ’

?
\

LONG AND- IRREGULAR OBJECTS -

‘ Long piéces 6f bar stock pipe,’ ladders, and 1umber should be carried on
the shoulder. The front portion should be held to prevent the striking of
other -workers. When 1rregu1ar obJects are trapsported, it is important to
"size up the 11ft" and determ1ne the best way to handle the object. Select-

_‘/f/1ng the r1ght tools, rollers, jacks, and spec1e1 equipment before attempting

the 11ft will avoid injuries.

3
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o SCRAP MATERIALS S ' T ()

Workers who "handle sharp or 1;regu1ar materidls and meta]s must uear
gloves, safety shoes, safety hats, and body and eye protect1on Shoes with

v

steel sole p]ates w111 prevéht puncture wounds| - C

I

. HEAVY, ROUND, OR FLAT OBJECTS , ~

, . s \
. - The movemeot of heavy maghinery requires special‘gk111 Sucﬁ’moving.is
‘usually performed by moving compan1es that pave special equipment.’ Hedvy-
duty cranes, ro11ers,l1ow boys, and Jacks reduce or remove the physical effort
.- dur1ng such’moves. F]oor load 1imits, clearances in rélation fo power lipes, '
doorways, and equ1pment must be determined before the move commences .
"~ L. . . . » ’ 1
. — . ACTIVITY &: #

* (Mark each item true or fa]se ) : ‘

1. Glass is most safely carried unger the arm

4 ~

. and_with 1eather gloves.
2.- Sac;eo.;a?!r1als shou]d be rested on the

‘ hip and then swung to the shoulder. . .
i L3 Safeiy\sgoes shou]d always be worn for the ~ T
' - movnqs 0 barre]s and drums. N . ‘
y ___ 4. Long pieces of bar stock itoqtd be carried
‘ at the h1p . 7
5. Workers who handle sharp o irregular meta]s
- ' must wear g]oves, safety shoes, safety hats,
- body and eye protect1on
: 0, -
. C > :
. > : OBJECTIVE 6: brovide a brief description of the correct ' ‘
oo use'of the foklowing accessories for Manua] 1ifting: Ay
bars, hooks, rollers, 3acks, hand trucks, and pallets. 1.

Uh11e manual 1ifting has been reduced substant1a11y during the 1ast Ce ‘
30 years, -some tasks must still be performed manually. T601s to ass1st

I

- N 4
' ’ . ’ ' . .
. ) . 1 . . - ‘

.
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o . object.

warkers pérfonming manual* 1ifting ‘tasks
hand trucks, and pa]]e%s.

TOOLS THAT AID IN MANUAL LIFTING

Pry bars are used to start move-
ment, to)free a heayy 6bject, or to
*ssist in the mpvement of heavy rolls.
. Bars with a dull edge
make 1t difficult to get a good bite
under the object being moved

(See Figure 4.)

Bars can

s1ip and should not be used to move
Figure 4. A pry bar,w111 assist - _—
r 11cars, since nonglipping c2r movers

in the movement of a heavy - i ¥ J{/ pPIng

can accomplish the job with greater

efficiency and safety.

. Training 1s required ‘for workers who use hand dr-packing hooks (Figure 5). .

If the hook is carried on the belt, the point should ‘e protected.
be kept sharp, have splinteg-free hand]es, and be 1nspe6ted daily.

Hooks must

Heavy,. bulky objects may be moved with the assistance offrollers (Fig-
"Since fingers and toes can bg/p1nchjf
the floor, rollers.should extend beyond the Yoad being transported.

. The capacity plhte of a jack (Figure 7) shou1g be checked before use.to
be sure thaE it wiLl support the-load being‘ﬁoveq.\ Jacks must bé“ihspected'

or crushed between rollers and

ure 6).

>

Pack1ng Rollenrs. Jack.

Figure 5. -
hook .

. - Figure 6.

Figure 7.
k .

2

include bars, hooks, rollers, jacks, .

]
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and 1f hydraulic fluid is leaking the jack shou]d not be used

"Floors where "
jacks are used mutt“be -level, and load
limits must be obSenyed Two-1inch

hardwood shims should bg used to keep
the jack head arid thé load from con-

-tact.

- ’
e ¥

ances,, drums, secks, and materials.
Gloves and safety shoes should be worn
Lhen working with this equipment. Two-
. wheeled hand trucks (Figure 8) should
‘be e&uipped with knuckle guards to
Wheels

shou]d‘be as far under the truck as

avoid hand and finger injuries.

Figure 8.

Two-Wheéled truck with

possible and wheel guards should be

, hand brake, being pushed down
s1ppe of dock plate.

provided. These procedures must be

foltowed to avo1d 1n3ury

3

1. The 1oad‘shou1d be tipped forward slightly se, the tongue of the truck
goes under the Toad.

2. The truck must be-pushed a]] the way under the 1oad
The center of g/(v1ty of ‘the load should be kept as_ Tow.as poss1b1e

Care must be taken so.the 1oad w111 “not slip or. shift. Straps may °
be necessary to hold the load. — ‘.}

5. The operator should only balance the 1oad the truck 1s des1gned to
carry the load.

6. The .operator should not walk backwards wzth a hand truck. ”
7. WhEn going down an 1ncL1ne, the truck should be ahead of the operator

.‘ 1.

‘ -

.o /s
‘ /
. 2
Y -
/ ' .
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The four-wheel hand truck (Figure 9)
perfonns Jjobs s1m11ar to the two-wheel hand
truck, and similar ru]es govern their ude.
Loads must be eventy distributed to avbid
tipping; operators must not load trucks so
high that they cannot see over the load;
< handles must be p]ace& in a protective spot
so fingers will nof'gé pinched when operators
Are going through doorways.

PALLETS

Figure 9. Four-wheeled )
hand twuck. PalTets are usualy constructed of wood,

; fiberglass, or plastic. - They must be kept in

! good repair to avoid splinters or weakfesses-that could result in a stacking,
faflure. Pallets must not bé stacked on end because of the dangers of a

"t1pped pa]]et s'striking a worker's feet and 1egs Storage of'pallets can
create a serious fire hazard. Pallets should not be stafééd at heights
greater ‘than Six fegt. because sprinkler systems cannot develop an effective
spray/When materials are stagked at greater he1gpts In addition, the under-
s1qe of the pallet creates a dry area with enough available oxygen to promote
a fire. Such a fire is difficult to control, because water from spriqk]ers
is blocked Irom extinguishing twe fire within th§ horizental stringers.

eeasesssssmmss ACTIVITY ;.  SESSSSS—"

1. State at least one precaution requiredt for the safe
j > use of each of the following tools.
R a. Pry bar :
’ - [}
‘ b. Hand hook - - .

2. Complete the sentences below to make a true statement
' about safe procedures with hand trueks or pallets. ¢
a. The operafor should not walk- &

with a hand truck. o ;
- " b. When going down an 1nc11ne, the truck should be
& ‘ <
22 . SH-23/Page 19
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. bberators must not load trucks so high that they . .
- o L ’ - 6
d. Pallets must not be stacked higher than - . "
) . - ' ~ :
. i . J . o x

- ’ -

{

e

~ OBJECTIVE 7: Identify ‘the hazards of three types ofe.
powered material handling equipment. N

POWERED INDUSTRIAL TRUCKS . : ' !

Powered industrfal trucks are uSed extensively in industry. They are

powered by eleatric batteries or by gasoline, propane, or diesel fuel. Elec- ' |

' preferred in many installations because of their quiet,

pollution-free operafion When powerfu] 1ifting requirements are necessary,

gasoline, ane, or diesel units are usually preferred. Special veh1c1es

are ava11ab1e for use in atmospheres where explosive dusts or flammable vapors ‘ \d

are a hazard The principal types of powered equipment are 11sted and de-

scribed below. , . - .
Rider-operated trucks are high-1ift. or low- ]1ft trucks that use a plat- ‘

form with vertical uprights and-.an elevating mechan1sm to 1ift and store loads.

High- 11ft trucks are capable of stacking 1oads to a height in- excess of 25° "

feet. Variations of 'rider- oéerated 1ift trucks may use a hor1zonta1 rmn for

as paper rolls. Vacuum systems grasp materials by engaging and ho1d1ng the

object during tr&fisport. Long materials are transported by straddle trucks, .

while other vehicles.perform specialized tasks with scoops); blades, and buck- :

ets.‘ ) ‘ A l ‘ . l
" Motor hand trucks (platform truékskwith elevator forks) are used by a

wa]king opesator for transporting low loads, and may be used for lifting prod-

i
|
|
|
|
l
handling rolls, 5p11s, and carpet1ng Clamp trucks handle round shapes such ‘
|
|
|
\
ucts into storage areas. The brakes work automatically when the handle is in i

»

the'fully raised or fully lowered position. " Controls must be clearly marked
and operators must be trained to avoid be1ng pinned against a load, barrier,
or wa]] 'nﬁuards on hand controls and on wheels will pfotect workers. .

® .o
Remote controlled trucks are operated electronically without gu1dance .
from an operator. These trucks are equipped with horns, lights, and buzzers,




i 'y
ol . .1 ) e
and with bumpers that will shut-off power and stop movement if they are con-
tacted. . . . .
- Many 1njur1gs iﬂvo%ving power trucks resu]t from failyre to matntain
safe equ1pment ‘p train bperators adequate]y, or to sUperv1se proper]y

" The stab111ty, capacity, and utm\}zat1on of equ1pment must be determined-when ‘

selecting-material handling aids. , ~

power truck accidents i'mdicate that when workers come in contact with vehi- -
cles, the accident is costly both in human and-ecqnom1c terms. A study of
15,000 cases at Deere and Company disclosed. that 1% of,tpése cases (or 150 |
}njuries) involved 1ift trucks. This 1% of injuries invb]ved 10% of ‘the dis-
abling injuriesxféported in the 15,000 accidents.
'xf Operators of powered industrial trucks must be trained in the operatign
the vehicle. Training must include classroom and’ on-the-job instruction
Dfivers must be physically fit and meet vision, hearing, coordination and
reaction standards. In addition, operators must be familiar with safe prac-
tices for refueling, with the capacity and capab111t1es of the vehicle, and
.with its operation. Safety-procedures must be observed if injuries are to be

prevented.
#

¥ . ® -~

CONVEYORS

Convejo;s are used to move bulk materials, packages, and partially
assembled products to or through the manufacturing process. Conveyors may, be
- belt, .slat, chain, screw, butkef, pnegmatic, aerial, portable, gravity, live
roll, or vertical types. All gears, spr9ckets, sheaves, and rotating parts
. of conveyors must be guarded to prevent workérs from tontacting pinch points
~\\T‘\1”L¢*4“9 pulled in toward the machinerx by hair or clothing. Warning'signs,
/Jights, and interlocks warn and protect workers from accideptal movgment or
] operation. o ' - '

%

5

CRANES, AND_HOTSTS

Overhead and gg;try éranes are used extensively in construction and in
manufgztur1ng plants to move heavy equipment and materials. Al parts of such
equipment that are subJect to wear must be inspected regularly, with monthly

-
\

Power trucks. cause’proﬂérty damage as well as:injuries Sﬁaﬁist{cs on -.

) - 21
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wr1tten reports comp1eted on critical 1tems suth as brakes, hooks, and wire
. ropes. (OSHA 1910.172 and 180 prov1d‘1nspect1on and personnel tra1mng re-
qdifements ) . ‘ / P . . .
Electric, air, and hand operated hoists' dre u§ed to ratse, lower, and
transport heavy loads for limited distances. Thousands of hoists are used in
" industry to move materials, equ1pment, and parts. Safety factors regarding
inspections Zza‘tra1n1ng must be followed to ensure safe operation. Cable,
, hook, and operat1ng controls must be 1ns§ected regu]ar]y to avo1d equ1pment
failure. Workers must never walk or, stand under suSpended 1oads since equ1p-
‘ment failure or the lowering of loads-could cause accidents. Most 11ft ca-

pacities must never be exceeded or equipment failure may result.

/ ~ »

— ‘ACTIVITY 7 —
State oﬁe type of accident that cam occur during the
use of the equipment listed below. )

1. . Powered industrial trucks <
2. Hoists ’

3. Conveyors . )

. OBJECTIVE 8: Discuss the impact of good housekeeping and
* orderly planfiing of- storage areas on fire protection and
emergency evacuation.

v

, The oFder]y plgpning of storage areas-reduces the probability of injuries

“to workers and allows for swift and safe evacHation in case of emergencies.
To maintain a hazard-free work env1roument load1ng docks, railroad

sidings, f]oors, ramps, aisltes, lighting, sta1rs and elevators must be kept
in good condition. Sufficient c]earancgs\shou1d be provided in aisles and
work areas. Lcad 1imits of elevators, f]oorsh and ramp§ must be observed.
Fire regulations requime that aisles be kept free 6f goods or loose combusti-
bles. Aisles must be well defined and marked, and exits must be indicated' and§
_cleared for evacuation in the event af fire. (See ﬁigure'10.)

rl
25
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Housekeeping standards
must ensure that'electrical

extinguishers,,and persphal
protective equipment lockers °

must be available. Regu]arf
inspections will ensure that

- }'EQu1pment is ready for emer-
" gency use. Exit signs must
be visible, available to

occupants, and never blocked.
Good housekeeping in storage

areas avoids slipping, trip-
- , ping, and fire hazards.
_Figute 10.  Exits must not be blocked. While f1re regulations
' ‘call¥or 18" to 24" clearances’
from material to spr1nk1er systems, the Factory Mutual Insurance Group sug- ~
' gests a clearance of 36" From sprinkler heads to material storage. This en- -
sures that spr1nk1ers will have room to develop an effective water spray pa‘r
“tern ,in the event of fire. Fire officials suggest a 15-foot clear space bel
tween storage sect1ons so that fire fighters will have access to the fire.
) F1re protection and control equipment must be well Tdent1f1ed Where .
'power trucks could damage interior fire system controls, spr1nk1er lines, Or
standpipes, protective barriers should protect fire equipment. R
Sprinkler protection and automatic closing of fire doors to seal off'seg-
tions of the plant during a fire saves lives and property. ."No Smoking" rules
must be observed in warehouse storage areas whére few workers are ass1gned and'
where the discovery d?‘f1re may be delayed. One out of every five 1ndustr1a1
f1res is attributéd to ~smoking or to fhe careless use of matches. By con-
tro111ng smoking, by avoiding careless storage of flammables, and by remov1ng
loose combustibles, the threat of fige loss 1s_m1n1m1zed. ’
When these good work practices are instituted and routinized, retrieval
will be easier and more efficient, and stock damage will be reduced. These
’-——\Behefjts will erur.in addition to the increase in safety. '
. o - : v
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not blocked. Hose statiops, )
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1. -Spr1nk1er heads should be gt least’ *

to inches frém the material stored
{\L below to allow for an efféctive watgy spray hd .
, 2. Fire regulations requ1re that loose
' ‘be reMoved from aisles, ramps, and exits. v
3. Exit signs should be A : , available to’ )
N . occupants, and never blocked. ) - e

4.- ."No Smoklng" rules must be observed in warehouse
storage areas where workers are
_
_ : .
assigned. * .

r . ' —y ¥

OBJECTIVE 8:  Describe ¢he geheral requirements fof

’ : . '
floors, ramps, and aisles in a warehouse.
: =

The transporf and arrangement of materials in a warehouse is critical
tot;orfer safety, so'guidelines have been established to regulate these fac-
tors. &loors‘and aisles Tn warehouse storage must be 1eve1 Cracks, and un-
eved and-brﬁken surfaces must be repa1red for the safe operat1on of ' power
eQU1pment and for pedestr1an‘;raff1c F]oor load capacities must be posted

- and load limitationsy rved. A1s]es must be umebstructed for easy atcess .

”

»

~

* '
to stock; and to reduce - re and safety hazards. - .

.A. further factor «in warehguse safety is the manner ;n which stocks is
stored. Storage ‘height limitations must be observed yellow lines at max1mum
heights fnd1cate hbw hlgh materials may bétacked. Nothing cam be stacked
safely unless workers start with a level basg. Crosstyihg,or interlocking

1es provades stab111ty Dunnage or tihber can be used to prevent a stack

sh1ft1ng The toppling of a load cou]d resu]t in a serious injury to a

poW®r truck operator or-‘a worker in the

Ramps, whi]e 1nva]uable, provide more oppor;un1t1es for acc1dents,
certa1n rules should govern them. Ramps should be coated with nonsk1d sur-
faces and have suff1c1ent room\for two- -way traffic. Safety prov1azons.must
be made to reduce hazards resu1t1ng from wef, icy, or snowy condi®ons pn

3
i
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outsige ramps. .Curbs_shou]d be d§252¢6 reduce the possibility of a power
“truck's sliding off a ramp, Scrap material, spills, and\obstrﬁctions must
be removed from traffic areas. Curbs and dock edge guards shou]d'be-osed to0
prevent power trucks from beind accidentaf]y driven off ramps or docks. Mag-
nes1um ‘or heavy timber dock edge guards prov1de exce]]ent protection at rail-
car docks - " ‘ . .
M1rrors should be placed at bllnd 1ntersect1ons to prevent collisions.,

and warn power truck operators of traff1c Narn1ng s1gqs, 11ghts, and v1suaL

" reminders are add®tional accident prevent1on measures that should be used to
$ * reduce acc1dents Warning dev1ces on powered veh1t1es should be used-to warn °

workers of their presence. a
*
'\

— g

— ACTIVITY 9!  esstee— ‘
Describe the genera] requirements for floors, ramps, and

-aisles in warehouse areas by comp1et1ng these statements.
o _Floors must be” __ - . ’
, 2. - Aisles must be i -,

3., Ramps should-be coated &ith ’ s surfaces.
Lo - - .9 o
L . ' —
{ S g . e
- ‘ " #\/ , . ]‘
‘ OBJECTIVE 10: : Name the source of 11ght1r)g standards
- -

fpr 1ndustr1a1 11ght1ng

> - ,

) . s . 3 i i
- a -

~

5

Many ioad1ng, un]oad1ng ad storage operat1ons are performed in areas
where lighting  and heat1ng are kept to atmrn1mum Howevgr, safe work re-

f

- ﬁs @dequate 1ight, and around-, - the- c]ock operafions and inside storage re-
, \ e

suppﬂementa] 111um1nat1on . OSHA reg at1ons have adopted tive American
Nét1ona1 stand®rds pra;t1ce fOr industria I1ght1ng The standard prov1des
gu1dance on lighting necessary for operat1ng and storage areas. ANSI Standard\
A 11.1-1965 redu1res lighting of adquate 1nten51ty to perform various tasks.
Fo]]ow1ng,(1n Table 1) are levels of 111um1nat1on in warehouse storage and re-’
trieval areas. Dock 11ght1ng portab]e ra11car, a'a“supplemental 111um‘nat1on
may .be required to safely perform storage, loading, and.retriéval .jobs. Light-
ing on power 1ift trucks ﬂs frequently required to perform 1gading and storage
activities.
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TABLE 1. LEVELS OF ILLUMINATION REQQIRED IN WAREHOUSE AND ] ‘ ]
. . RETRIEVAL AREAS. ’ . ‘
A
' o . Storage Rooms Footcandles* on Tasks ' _
' Inactive areas . ‘ -, 5 - ke
, Rough bulky stock - B o "
, Hedium stock . 20 . '
Fine stock : ' 50 "
i . Picking stock, classifying 30 -
~ Loading, trucking - . 20 S
RaHlcars g 10 no»
- *A unjt of illumination, equal to thé illumination of a
- ] surfacd, .all points of which are at a distance of one )
Cfﬁ\ foot from a source of light equal to one.candle.
/

‘ﬁ

Factors other than lighting must be considere!’when discussiné material
handling done by power rucks. - Care must be taken to protect workerS'FFom -
excessive carbon monoxide*(50 parts pef ﬁiilion) that can result frof powered
\————___\\‘ industrial truck’operation. Confined spaces such as railcars and trailers

) are hazardous during loading and unloading operatiops. Periodic monitoring \\\M,‘

for carbon monoxide levels, particulariy during cold weather when plant doors .

- . are closed, is necessary. Powered trucks must be maihtained*in good operating

condition to minimize the carbon mbnoxide hazard. Air chabges and air move-

ment will reduce'prob]ems associated with carbon monoxide. )

. : . o

maesessssssssss ACTIVITY 10 ssssssssesss

Name tpe source of lighting standqrdg for industrial °

1ighting. {Check one.) N

1. ___ National Fire Protection Code. . ~

2. ANSI Standard A 11.1-1965. -

3. ___ OSHA Standard 191¢.178. , ™
- i OBJECTIVE 11: : Compare the use of racks and bins for

warehouse storage.

-

} .
‘

Once stock is transported to storage areas, an efficient means of stdring N

it must be'ﬁeterﬁ?ned. Unpackaged stock is often stored-in 'stock bins to be
’ e

~ 29 - -

Page 26/SH-23




. read11y -available for use in- thé manufactur1ng process or as parts are re-

qu1red Heavy metal parts i bulk storage requ1re mechan1ca1 hand11ng equ1p-

‘ment for efficient transpo:t . ' " /l

g\‘ Mechanized high bay- storage systems Use uniform racks for storinNgoods
and parts. In these systems, stor & is usually packaged and unitized in .

. standard size cubes. Fbr’ the protection of workers who operate and maintain
rack storage fac111tres, v1sua1 and audible warning devices should be-in-

. cluded on ]1ft equ1nnent transport1ng goods to rackwstorage

Computer-operated automated warehouses usually handle standard size ’
racks. * Workers de11ver.rack1s1ze packs or pallet loads td the automated ‘
drones (robot trucks) that mové products horizontally and vertically to the
correct storage slot. Computers maintain inventory records and retrieve
goods when néeded. On]y ma1ntenance workers dre required to occas1ona11y

" perform work in ‘such ‘automated storage warehouses. C e
N $

- -

sl 7
- - EEEES—————— ACTIVITY 11 sesssssssss— - .
: - . N . - "
Compare the use of racks and bins for warehouse storage. _//’
—— ‘1 &
® ' ) ) ~

~F ’ -

OBJECTIVE {2“ C}te spec1f1c ‘storage procedures for the )
fo]]owing: boxes and cartons, barrels and kegs, rolled

paper and ree]s, compressed gas cylinders, uncrated -~
a stock, and hazardous materialsa
£ 5 -
./ . Boxes and cartons or cube s1zed un1form packs used in storage warehouses,

are frequently packaged in corrugated sh1pp1ng containers, or unitized so that
they can be handled by power equipment. If racks are not used, height Timita-
tions are necessary because compress1on of the product packaging will result
in damage and unstable, stack1gg Boxes and cartons are frequently stored on
pallets for conven1ent power truck hand11ng and .for protection from moisture.
Interlocking of non- rack storage prov1des stab111ty anJ reduces the poss1b11-
ity of material falling. 3 ) T
2 -

\
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. should be banded at tpp and‘Bottom to prevent damage and reduce the defoil-

Barﬁé]s and kegéPmbsg‘Be sEacked in a stable manner. A pyramid stacking
arranggment, with .bottom rows blocked to prevent rolling, is preferﬁéb. If
bqﬁre]s or kegs are $tacked on end, plénks should ' be placed between rows un- .
fess specially constructed racks are provided. -

-

Rolled paper and .reels dre most easily handled by roll. grab power trucks.

Care must be taken to stack rolls on end and'to keep them even. . Paper rolls

W

ment of paper during a warehouse fire. . )
. Compresség gas cylinders should be handled and stored in an jght pps%u

tion. Bumping, dropping, or.jarring of tylinders must be avoided. Cylinders
must be stored upright™in approved areas with chains or cables to support

?/ﬂ\ihem. Oxygén and acetylene cylinders must be stored ét least 20 feet apart

»

‘Page 28/SH-23 BN

{Figure 11),;or separatéd/;;:??Wredroof wall at lgast five feet high and

Figure 11. Stored oxygen tylinders are separated from
stdred fuel gas cylinders or combustible materials by »
a minimum distance of 20 fed® or by a fireproof wall.

]

having a one-half hour’fire.résistance rating. When cylinders are moved from
one level to-.another the§ must be placed in a-cradle or platform device..
Valves must be kept p]osed and prbtective caps must be secured in place.
] Lumber is*usually separqted,by lengths and size and stored outside in a
covered area. ?1rm, well-drained storage areas are ‘necessary for outside
storage. For long-term piling, concrete with solid footings will provide dry
‘storage. If Jumber is to be removed by hand: low racks or pijes with/}*@s to
“provide ventilation and stabiiity should be utilized. Lumber stored insﬂ&! a
bui]ding’shoula have-good ventilation. Workers must wear hand protection dur-
ing lumber handling jobs. . ; )

o LA



“.

e
' \ . Bagged materials Should be crosstied with the open end of bags ‘towd
the inside of storage pi]es. If piles-éxceed five feet in height they should

v . be stepped back ohe row.for additional piling. They should be\stepped back

one row thereafter for each additional ,three feet of storage height to pro-

vide stable; orderly sterage. '
Pipes and bars place ] heavy load on floor: eEpacities “Floor load lim- =

.its must be determined to ensure that -floor supports will withstand the

weight requirements éf these mater1aLs P}pes and bars must be piled in 1ay-
ers w1th “wood str1ps between Jlayers, since they may slide or zumble, causing °"'
ser1ous worker 1n3ur1es If -pipes or bars do" roll, workers:should never try

to stap them. Trying to stop ro]]ingfpipes_is usually disastrous and may re-

*, sult in fractures to 1imbs. ) . Y
< _ Sheet:metal requires racks similar to-those used for bar storage. Since
~¥ _.sheet metal has sharp edges, workars must wear leather g]oves:<or g]oves with
* N meta] insert?, wheh handling it. Injurieg_fnom cuts can be\reduced if stacks |
aof sheet meta] stock are bapded or wooden stakes are put around the
‘stack. . . .
’ } “ 7 \Burlap sacking storage areas shou]d,be: constructed of fire-resistant
. . material, and protected by a sprink]er.§ystem. Sacks should be pi]eq in Tow

stacks, and the interior of the piles should be ventilated to permit airflow
from the outside of the pile to the cenhter.
+. Straw, exlelsior,.and other packing mater1als are usually stored in
bales.- Fire-resistant rooms .with sprJnk1er.protect1on are necessary for their
. - bu]k'storage The amount of materials Should be limited. The use of ‘material
bins with covers w111 m1n1m1ze the quantity of @ue] exposed,-and fus b]e 1inks
or the covers of the bins will ensure c1dsing during a fire. :
The storage of flammable and toxic 11qU)ds presents a-variety of Lazards
to the safety specialist. The weight of tanks and the liquids contained in
,tanks must be cons#dered in building design and the .designation of stoprage
’///,areas. Large tanks should be located away from traffic dreas, and should
have permanent stairs and ladders for access.~ Ianks must be grounded, bonded,
and have adequate venting, and mdst be inspected regularly. The filling and
cleaning of tanks must be performed in acgordance with welt defined job in-
structions.: Personal protective equjnnenk including gloves, eye protection,
® ‘
) . / ' -
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- gested storage room with §dfety features is shown in Figqure 12.

clothing "and respirators may‘SE/}ecessary when hand11ng flammable or toxtc

Diquids. Mater1a1 data safety sheet prgpautions must also be o?/prved wherr

handling such 11qu1ds .
When flammable so]vents are used the quant1t1es in plant_work areas
must be kept to a minimum.” Solvents must be* stored in f]ammab?e sterage

rooms or in bu11d1ngs 1ocated apart froT/;he manufacturwng fac111ty A sug-

; Vah'
. R
. \ “ ‘ )
\ 3
A !
' 8
4
]
)r
) —_—— {
| | 0~
Q“
R .
\ c— — d -
: L T D I

Figure 12. Flammable storage shed located away from areas_
of fire hazard. ‘Flammable solvents are isolated from
areas of fire hazard. Flammable solvents are iso-
lated from oxidizers, explosjves, ignition Sources
and chemicals capable of spontaneous heating.

Portable safety containers: w%th flame arrestors, approved by Under-
writers Laboratory, must be used in the plant for sma]] quant1t1es of h1gh1y
flammable liquids. Large supp11es of flammable liquid must be fsolated from

" the plant by fire walls, fire doors, drainage, explosion-proof+1lighting, bond-

ing, and grounding (Figure 13). Drums should not be stacked, but contained in
racks, or separated. Equipment designed for safe handling and transporting of
barrels must be used.

Tank cars should be isolated on sidings and the Blue Flag Policy (see
page 33) followed during unloading. Brakes must be set, and wheels must be

-
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X " chocked. Tank cars must be T
CAUTION . ) bonded, and connections checked
NO SMOXING ,regularly durind unloadi Un.

loading connections should be
through the dome rather than -
through the battom connectidm.
If gontents are nonflammahle,

air pressure not exceeding 25 A

pounds per square inch may be
used during unloading. Tank car

Figure 13. Bopding and grounding in well- unloading procedures must be
ventilated storage areas is essential

protect¥on against fire «or explosion. carefully followed if-disastrous

consequences are to be avoided.
. Bulk §tongge bins store large quantities of materials that flow, or that

are conveyed for processing. Vibrator units are frequently used to ensure
flow and to reduce the.need for worker® to enter bins to free material. Work-

'efs must fo]low lockout and confined space procédures if they must enter bulk

storage bins, since accidents involving this typé~di\ffuﬁament may result in
a fatality. )
. Combustible solids such as coal, grain,'star{h, and sugar dust an cause

serious explosions. Wiring, 1ights, and switches must meet National Fire

Protective Codes for hazardous locations. Electric motors must be the totally

enc]qsed, explosion-proof type with well-protected bearings. . Indirect heat-
ing should be used and "No Smoking" rules rigidly enforced. Static electric-
ity %ust be cootrolled and grounding used. Automatic,sprihk1er protection*&ay
be helpful. C]ean]ines§'and-dust removal on a regular basis will reduce the

buildup of combustible dust and the threat of an explosion:

Portable containers (50 and 100 pound bags or containers of solid materi-
als) must be handled carefully to prevent sifting or leaking. Interlocked
gtoragé should be used for greater stacking st;bility. Water damage must be
avoided during storage and handling, and bags must be protegted from mo{sture

"and weather. Ventilation may be required to reduce storage hazards. Workers
[y .

who handle toxic materials and chemicals mist be made aware of health hazards.
Such workers should wear personal protective equipment to avoid breathing dust
particles and to eliminate skin contact. v _ .

. > \
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Exg]osives'mus; be -stored in magazines of approved construction. Feder-

al, state, local, and NFPA tddes previde specifications for the handling .and .
storing of explosive materials: 'g; . A\
.+ + They must be stored under lock and key and- recor must'be main- ,

‘tained. ’ .

.

Floors must be kept clean. ‘
No matches or flammable mater1als may be used in the,area.
Wooden f]oors with no exposed nail or bolt hpads must be provided.

0n1{ portable, approved 11ght1ng is permitted in c]ean, dry, well-
ventilated storage magazines. : '

o e

Workers performing -storage and handling of explosives must follow
all the ru]es and procedures that such-storage requ1res

r——’

‘. . ’ ———  ACTIVITY 12: ’ K . 3

List one spec1f1c storage procedure for each of the

- following.
’ 1. Boxes and cartons . ,
2. Barrels . " ' K
3. Rolled paper and reels ., . ‘ i S

4. Compressed gas cylinders

;) 5. Uncrated stock

6. Hazardous materials

| OBJECTIVE 13: Brief1y describe stock p1ck1ng and

carloading safety.

STOCK PICKING S ’ 1

Sequencé picking of compoment parts (for final pssemb1y) f%dm.storage ‘{/,——fj
racks or bins has .increased the use of high bay storage. Workers operating .
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/
. a mobile order-picking truck Are exposed to heights and falling" objeécts. Dur-
. ing stock picking opérations, workers may be f'eqyired to climb ladders to\’-

tain small parts or stock, sa stangard<guard rafis and brakes on movable lad-

ders are neézssary ‘o avoid injuries. Workers must not climb racks, or use

step ladders. Only properly designed, heavy-duty ﬁéteria] handling equipment
E "should be used in 'stock picking operations. '

= ‘ - - 0y “
Where fully automated trucks (dromes) are used to place and remove stock

1
in automated storage warehouses, no workers should be permitted in rack areas
when equipment could cause an injury. Maintenance work must be performed
after lockout procédures have been vérified. ’ '
. <

CARROADING . )

"

~ Thausands of railcars are loaded and unloaded daily. According to a
~New York State study of rai]can injuries, 55% oﬁ the injuries resulted from
worker falls. Of these, 17% resulted from-slips, and gndther 17% occurred
/\; when workers were strucksby a Vehicle, or by the object being moved. The
. study qisc}qggﬁ that three-foupths of railcar injuries involved in loading
‘ - and unloading operations were \to the lower extremities or trunk. 1
- To make loading of railcars safe, it is important that railcars be in-
Spected before loading. Chemica]s,‘gebris, damaged floors and sidewalls are
reasons for rejecting a car. Desirable railcars-should have smooth sides,
and floors with water-tight roofs> Nails and protruding objects must be re-
moved from floors and side walls. Workers peffdrming unloading and loading
need foot protéction. Nhi]g working around stee] strapping/br dusty condi-
tions, eye protection is necessary. Gloves may be required in some instances.
* _ Management must ensure that switching‘w1115not occur while workers are ’
in rdilcars. This is accomplished by following. the Blue Flag Policy {spelled
out in O3HA-1910.261 (c) 9iii) that states: )

- The Ble Flag Policy shall be used, to mark-stationary ears day and
~ night. This policy shall include’marking the track in advance of
the spotted cars®flag for daytime, 1ight for darkness).

§ . Warning flags or’signs’shall be placed in the center of -tHe track
at least 50 feet away from the cars and a derail sef to protect
‘ g workmen in the car. o .

“
v i
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The rule book for the railroad will not permit an engine crew to enter '

a track where they see a blue flag. It does not matter' what the blue flag
says; it could read, "D.era‘ﬂl,...Tank car connected" or “Men at work." The
switch crew must not lower or rembve the blue flag sign unless they have
placed it for 'their' purposes.

Derails arg fastened to the rail track to divert other cars that may be
in'advertent]y switched before workers have left a car in which they are work-

Amg The responsibility for the derail depends on jts directional p]acement

on, the rail track. It 'may be placed by the rax.((ogd crew to prevent a raijl-
I ‘ car on a siding from enter- .

. ing an active track, or it

T ) may a'¢' se from a plant's =
‘ effor® to prevent a railroad

crew from i nadvertentfy’

switching while workers were
in the car. Before loading * M
or unloading cars, it is nec-

chock=wtreels (Figure 14)'. .
Since powered 1ift

Figure 14. Trailer wheels must be chocked at- trucks are commonly used to
docks to-prevent movement. unload railcars, dockboards

, to be used must meet certain

requirements. Dockboards should be designed to carry four times the heaviest

load capacity expected, and they must have a nonskid surface. The sides

-should be turned up at a 90° angle to keep the powered 1ift trucks from Mn-

ning- off the edges. I'njuries have occurred when power trucks are driven off
docks between treilers and docks, so dock edge guards’, or 8" x 8\" timbers
fastened to the dock edge shou]d be used. These guards reduce the possibility
of trucks driving off docks acc1denta11y.‘ Dock edge guards and dockboards
must be secured jn.position to prevent slipping or racking.

. "~
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ossssssssssssmas ¢ ACTIVITY 13: S nstsmmm—m—"

Briefly describ7 stock picking .and ca}1oading safety.

[ 4

3 | £
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- ANSWERS TO ACTIVITIES

ACTIVITY 1 d )

1. ~ Strains — stretching a.muscle bé}ond its propé} limit.

2. Sprains — weakening of a joint and related muscles by sudden or excessive
gxertioﬁ. '
Hernias — protrusion of ajf organ (often the intestines) because of a
pulling apart of the body's muscle lining.
Fractures — broken or cracked bones.

. P4
Wounds —'Qru1ses and cuts.
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ACTIVITY 2

1.

2. Capability required to 1ift the load. ?
3. Path to the load, ¢learances. -
4. Personal protective equipment.
ACTIVITY 3
1. b. o
2. b. -
ACTIVITY 4
1. *b. | ]
2. Safety toe, conductive, electrical hazard, nonsparking, and foundry.
3. a. 75.
b. Z 87.1-1979.
ACTINITY 5 ' “
1. False. ” ’

,~ 2. True. . ) ' ' .
3.- True.' .
4. False. ~ M i
5. 'frye. . , ! .\._.«-—/“ ’

ACTIVITY 6 ' 7
1. a. Pry bar = should net be used to move rai]ca}s.
- b Hand hook' — if carried on belt, point shou]& be protected. .
2. a.. Backwards. . . '
b. sAhead of the operator.
, c Cannot see over the load. ’ . .
. d. - Stacked higher than s{x feet. L . A
d b 3 L
'ACTIVITY 7 . '
(One of each.) I .. . .
1. Operators pinned against 16ad, barrier, or wall. ;
¢ , 2. Workers hit by lowéring‘1oad§ or dropped loads.’ :
3. Workers caught in pinch points or pulled toward machinery by hgi; or
clothing. . ‘
v N .
-
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Size, shape, and condition of the load.
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ACTIVITY 8

1. 18" to /24" -

2. Combustibles. - ' ' -

3. Visible. . : P ﬂ | ) . -

4. Few. o ‘ '
ACTIVITY 9 ' , , - , ' T
1. Level. _ . ’ |

2. Unobstructed. - ™

3. Nonskid.

"ACTIVITY 10

2. __ A11.1-1965. '

- N\
ACTIVITY 11
~J

.Bins are msed for unpackaged parts storage while rack (high bay) stor-
. ' ! .

age is usually usgdgfor packaged goods. oo . . . AL
| : o)

»

ACTIVITY 12 ‘ -

1. Boxes and cartons are generdlly stored o_n-pa'Hets or unitized. .

é Barrels are pyramid st;cked on sides with blocking to prevent rolling. *

3.‘ Rolled paper is generally stacked on end by roll grab tucks. - ' \ .
4 Compressed gas cyfinders arevstor_‘ed upright and carefully handled. . ~

5

Uncrated, stock must pe stacked ig a stable manner and crosstied to
avoid toppling. :

6. Hazardous materials must be kept in approved contaif\ers in smaM quan-
tities in the plant. Larger quantities must be stored in well-designed
fireproof lockers or Storage rooms. -

L4

ACTIVITY 13 .
Stock picking is the removal of parts from rack or b¥n storage for
assembly operations or partsls_hipments. Workers must use assigned
equipment and not climb on racks or use step ladders. Carloading ° L
safety includes car selection, chocking,. persohal protection, énd '
Blue Fiag Policy. '

- —— )
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