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INTRopuoﬁdN

s

-The” concept of us1nq/a rope and a pul]ey to d1m1n1sh the energy re- —-
qu1red to lift a, lToad is centur1es o]d w1thout ho1st1ng dev1ces of some
kind, the great pyramids of Egypt might never have been o::1t The cope

5 pu]]ey, and water bucket at.the water well was part of Amer1can farm }1fe,
and in many p]aces in rural Amer1ca,'th1s ancient ho1st1ng dev1ce is still-

’

.} making it easier ta "draw"" a pafl of water. ¢
Presently in the construction of modern high rise buildings, the use of
hoisting equipment 1s,essentja1 to raise large amounts- of equipment and
materials, as well as personnel, 'to'the upper-levels, )The size of modern,
1ndustrJa1 hoi'sting -equipment ranges’ from huge- hammerhead c¢ranes to s1mp1e,
manua]]y operated chain hoists. In every case, horsts are des1gned for spe-, *
T ocific JObS. When they are used safely within their 11m1tatfons, hoists seem
to accomplish, m1rac1es, when used pnsafe]y or care]ess]y, thez can_be the

mostsdahgerous of machines. - ~—--
Th1s module addresses Jmaterial ho1sts safety. Spedifl’j]]y, 1t\p+e

sents safety concerns related to electric, a1r, and manually- operated chain =
ho1sts, as well as the design and erection requirements foF inside and out-

s1de material hoistways. The meaning of a safety factor of five is ex- . (f/
p1a1ned, and infdormatich about the selection and ma1ntenance of hoisting

" ropes is presepted. ) L v

r

o © OBJECTIVES

Upon conpletion of this module the'student should be abTé to:
Desgrf%e threé types' of material hoists. (Page 3)
‘Explain the‘meaning~of‘b safety factor‘ (Page 4)
List three safety features. for each type of mater1a1 ho1st. " (Page 5) .
- Ident1fy the basic safety requ1rement5‘for matesrid] hoists, 1nc1ud1ng
" four des1gn re]ated requirements. (Page 8) ", )
Discuss factors that should be cons1dered in rope se]ect1on for’ mate-

rial ho1sts. (Page 13) - . S M
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List the four requirements for< entrance protection for material hoist- .

ways. (Page 17). ot

F]

Descr1be W0 safety features that sheuld be found on .entrance gates to
mater1a1 ho1stways. (Page 18) “ 0

C1te two add1t1ona1 factors to be considered in the safety of mater1a1

hoistways. (Page 20)

,
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’ el e - ' SUBJECT MATTER

| DBJECTIVE 1* List three types of material hoists. :
. 4 ¢ ( - .
, . , . p
N Material hoists are devices for moving materials from one area to an-

other, or from one level to another; they m'ay‘ be fixed (permanently 1n-
stalled) or portable, large or small, Mo‘t modern -industrial mater1a1

, ho1sts are designed for spec1f1c jobs, and although there are.literally
thousands of them, most of them range from 1/4 to one ton in capacity and
fall into one of three categorfes. There are electric hoists, air hoists,
and hand-operated. chain hgists. (See Figu’r'e 1.) Electric hoists and air
hoists are often permanent]y installed at a work stat1on because’ they are
desidned to 1ift heav1er loads. Hand operated cha1n hoists are usuaﬂy por-
table, .very versatile, -and "more comon in ‘a variety of wark areas than ot ’ .
types of hoists, Jand operated chain hoists can a]so be hooked permanently ’
onto an -overhead monorail trolley, or built 1nto the tro]]eyias an inte- \

.- s

grated part. . . _ |

. . - .
. . .
- . s ,
,
.

g . ¢ A..
. N ¥ .\ )
. , L A ) .
. e, Figure 1 _Three’ types qf hoists. *
~ k4 - . - Y
Another a’ttract1ve qua];ty »of‘hand operated chain hoists is that they
are su1tab1e for. man .load- 11ftfng operat1ons that m1ght‘ normaHy use a
block and tack]e f1tted w1th mam]a rope. In such an, operatiany the hand- |
- ' .oor A o l * ) .
- Y \) , . - . - . (]
@ . ! e \
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o operated chain hoist =serves the purpose better because it is stronger, more - .

-

durable, and therefo}'e more -dependable than block, tackle and rope.

\

- - ' :
A / R ACTIVITY 10 e

o . . 1. List the three types gf -material ghoists. - ’ f"' ¢

. . R . 3 N |
a. 0 . 4 ! i |
|

b. ’ /. ‘ :

C. N .,

. 2. What is the type of materialthist most common in ¢ *
% ' industry? -

—

N " g ¥ . . : -»
\ . OBJECTIVE 2: ExpJain the meaning of & safety-factor. . |
. \ S : . —— .

-

Safe load limits for material handling dev1ces are determined ig\exper- .
‘. imehtal s1tuat1ons. These "ideal conditions" are often not the same as
* thosu\encountered im an actual work s1te therefore, a safety factor. is used.- .
. to compensate for this.< Assigning a numbered safety”factor is a way of re-
lating the breaking strength of a piece.of equipm®nt or matema] to the * .
maximum permissible stress when the equipment or material 1'sA in use. '
The formula for establishing a factor of safety is a-complex one. “How-
‘ever, a genera] rule for ho1st1ng purposes is that it is not-advisable for - «
the total working 1dad on a ho1st or hoist p]atform to exceed 1/% of its - W
breakmg strength. This rule 1s known as a safety fagtor of f1ve\. Invother
) words, 1f a mater1a1 hoist has a breaking strength of 4000 pounds and 1s de-
L s1gned with a safety factoe_of five, the hoist should carry no mOr'e ‘than: 1/5 -
* of 4000 ?ounds. The maximum permissible stress or the maximum safe 1oad '
wou]d thus be 800 pounds. - .-

b
‘
—— <
.

- *Answers to Activities begin on 'Page 21. . - .
. ] 2 o | ¢

i | -
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————— ACTIVITY 2

(Circle the correct answer.,) L

A general rule\for héﬁsting purposes is that the total
*working 1oa5-on a hoist or hoist platform should not- ex-

ceed how much of 1ts break1ng strength? .

1. *1/3. e
2. 1/8,
3. 1/5.

oeJEéTTVE 3: List three safety features for each typel
of material hoist. \~

{

-«

. b e
. Some  general. safety rules should be applied to the use of all types of
material hoists. The first of these safety rules con;erns the need for reg-
_u]ar 1nspect1on. Whether a hoist is operated by e]ectr1c1ty, by air, or by

hand, 1t shou]d be 1nspected 1h‘deta11 at regular intervals - on a Ha11y
basis, if needed. Inspectors should pay special® attention to 10ad hooks, .
cables, chains, brakes, and 11m1t switches. S1ncg matef1a1 hoists all have
safety factors, the 1oad capacity of each ho1st shou]d bg shown fn conspic-
Jous f1gures on both sides of the mach1ne. . '
Other genenal 'safety rules for hofsts caldl for all hoists to be
attached to- their supports (whether fixed member or troJ]ey with shackles.
Support. hogks shou]d have safety 1atches, as should load hooks.’ ‘0-
Extra protection aga1nst fallure of the support1ng hook, shackle, or
leck can be provided by a retaining cable. This, ca!ﬂe should' be 1ooped
around the body of the ho1st and through’ the 5upport, as shown in Figure 2..
One‘\ery important rule to remember about .all material heists ,opera-
tions is that a Toad should be picked up only when it is d1rect1y under the
hoist.: 0therw1se the hoist will be subJected to stresses for which it is
_not des1gned ) , <
Some specific features have been desigied—to 1ncrease the safety of

each’ type of material hoist, and a discussiga of these fo]]ows.. l{

P

—t
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Figure 2. R&Kaining cab1e protects aga1nst failure of .
suBporting hodk, shackle, or block.
¢

ELECTRIC HOISTS ' BRI T

Electric hoists, unless they are-°grounded, should have nonconducting
control cords. * Control cords should have handles of distinct]y dif}erent
contours so that-the operator witl know by "fee]" whether he is hoist1ng or
4owering the load. Ropes should be.glear]y marked "hoist" or. "1ower. Some
compan1es attach an arrow to each control rope to point out the direction in
whichd the 1oad will move when a rdpe is pullgd.

In some situations, ‘it 1s wise to pass [the control ropes through a
*spreader to/keep them from becoming tangled. In all EESesﬂ control ropes
should be inspected weekly~ for.wear or other defects.

Floor-operated electric hoists should have a safety dev1ce that will
cause an automatlc return to "off" and thus stop the hoist unless a constant
pull is maintained on the control button. Pushbutton contro] circuits
should be-1imited to 110-120 volts. An electric hoist should also have a '
stpp limit device installed on the hoist motion, so that at least two turns

of rope will remain on the drum when the load block 1s on the floor.
N\ , '
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‘ AIR HOISTS

.

s

One basic hazard-w1th an air ho1st is' that the locknut th‘: hQ]ds the
piston on 1ts rod may become so 1oose that the p1ston will pu]] put of the

CASTELLATEDNUT . 'rod and drop t%e load. To avo1d this poss1b111ty, the .

s

““locknut should be secured to the p1ston rod with. a
castellated nut (9 nut w1th s]ots cut in the top through

COTTER PIN

which a cotter pin c!h be inserted to hold the nut , in
place) and cottef pin. (See 'Figure 2.) This is an .

. Figure 3. Castel- importagt item tp chetk during inspections or at any
lated nut with

8 f, . . s 3 l\
cotter pin. , time the hoist is repaired or overhauled.

If an ord1nary hook is used to hang an aib
hoist. from its support, a clevis (a V- shaped metal shaéfﬁe and pin) oor other
} restra1n1ng device shou]d be uséd to prevent the hook from coming 1oose from
the,hOJSt support. . tp prevent an air hotst from hojsting or prer1ng too
fast, a choke shqdﬂ& be placed in the air Line. This‘is agcomp]ished by
p]qging a washe}”wjth the correct opening in the air line %oup]ing.
Air hpists'have many more manudl safety features than other ‘types of .
«hoists; in particular, there are two more 1tems that OSHA (0ccupat1ona?
Safety and Health Administration) requires)for air hoist operat1ons. First, -
air hoists- should be connected to an a1r supply of sufficient capacity and
pressure to safely operate: the hoist. Th1s means that pressure gages on air
tanks shou]d be 1nspected gt regular 1htervals to be sure they are repister\\
ing_the right pressure. . Secpnd OSHA spec1f1es—that air hoses supp1y1ng air
to air hoists shoqu.be qnected using positive ;onnect1on4 only, to pre-
vent their becoming disglnnected during use. .Supp]y‘hoses should also be
inspected at/regula?'intervals.-A defective hpse "tould blow and cause'tﬁe

load to drop, or permit a loose end of the hose to snap wildly about uider

high pressure and seriously hurt somebody. .

., M . /'
CHAIN HOISTS '

SA chain‘hoist should be of greater capacity than the regu]ar work it
is required to do., Load-sustaining parts of chain hoists should not be made
of cast iron or other metals that will not wiEhstan& a sudden shock. Steel

[

{
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.is sufficiently ductile (has a cépadﬁty to.adabt to changej to absorb-e sud-"
den shock, and load-sustaining parts should be made of steel. Hoist sup-
ports‘must,also(be strong enoogn to Earry the load imposed on them; and sop-
ports should be inspected regularly. . o

Hoist chains should be made of the best quality welded steel with a(//
loadvsafety factor of five. Load sheaves should have no fewer than five
accurately formed pockets for seating the cha1n. (A sheave is e-grooved
wheel used to change the direction of the hoisting rope.) A

One f1na1 note of safety about hand- operated chain ho1sts proper
11ft1hg procedures must be followed to avoid strain or 1n3ury to. tt)b7pera-
cor _ s )

. { ) . ‘ -

'
. j4

R ACTIVITY 3t '— -

List one safety factor each for portab]e chavn

hoists and’for ejectr1c hoists. -
&

ae 4

>

el o
b .
. -
—

.

. -
What two parts of -an air ho1st S supp]y system

should be 1nspected regu]ar1y9
a)’
b.

S

-

o

OBJECTIVE 4: Identify the basic safety requirements for
' material hoists, including four design-related require-
ments. s i ‘ e

[}

A dif}erent type of materfa] hoist is one that is constructed 1ike an
elevator (see Figure 4). Th1s type of mater1a1 hotst May be erected in a
hoistway 1ns1de a building or in an outside tower. A1l material ho1stways
of this type should be des1gned by a 1icensed profess1ona1 eng1neer and

*

.Page 8/SH-16
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erected accbrding td‘thevmanufacj

turer's spec1f1c9t1ons. When the

manufacturer ] spec1f1cat1ons are

_not avai¥able, a professional
iengineer should determine lead.

11m1tat1ons, and these limitations
. must be str1ct1y’fo]1pwed Th1s

is & pr1mary safetly requ1rement

- Another basic safety require-
ment of all mater1a1 hoists con- ‘
- wcerns' the doanterwe1ght we1ght
' must be addad to an - unToaded hook
to allow 1t to Tower, or overhauﬁ

“thrbugh t e system. this weiigtit -
‘fadtor is called the ' counterweight

Figure 4. Elevator- -typk outside s and i myrmally dete.ned by the

'> mater1a1 h°15t' manufacturer s specificatibns.

-

. . AN
‘ Extra ‘we‘rght must never be added to a specified counterw'e1ght to increase

the 1ower1ng speed, ‘ Extra we1ght will 1ncrease the wegr on cables and on
all mov1ng parts and will impair “the proper funct1oning of safety dev1ces.

As the name implies, a ‘material hoist “is made for mov1ng mater1als, not
workers. For safety, nly those workers 1nv01ved im ma1ntenance and 1nspec- .
tion act1v1t1es re]ated to the hoist itself- are allowed .to I1de a mater1a1
hoist. The statement "No R1ders A]]owed“ must be posted 1n a consp1cuous
lotation on the ‘car frame. | T f‘\ T b

. Bes1des\£dher1ng to-these basic safety fequirements related to design
-and»erect1dn, material hoistways must. fo]]ow othes requirements. The hoist-
- ways must, have rated 1oad capacities, recommended operat1ng-speeds, and spe-
-cia] hazard warnlngs or instryetions post& on cars- and p]atforms.. - . . \'

OSHA requires any material hdist to have a signal system. Whistle s1ga
.nalg around hoisting activities are dangerous be!ause they are easy to con-‘
fuse with other noises. Hand, s1gnals function we]] when the operatér can

‘ciéarly see the signa]man but there .is a better way. A mechanical bell at
“the engine operated by pql]ing a wireé or even a 11ght q'prated by a pu]]

SH-16/Page-9 ~




K dicate wear and end of rope serv1ce are descr1bed in 0b3ect1ve 5.
. 'A11 entrances of hoistways pmst be protected by substaht1a1 gates or bars

!

-

w1re, }s mugch more sat1sfactory‘ Lights. or bellsy: when used, shou]d have
presgt AeanlngSnfor each bell sound or each light . f]aép g - -
_'- 1 bel¥ or 11ght stop

+ 2 bells or lights < raise. <

3 be]?s ‘oF. 11ghts = lower. ° ‘ . .

'- 4 bells or L1ghts = 1ower slowly. _
. A rap1d series of 11ghts or ‘belis means EMERGENCY STOP' . ¢

4 .

The cond1t1on of wire ropes used 1n‘mater1a1 ho1sts is a primary safety

cods1derat1on. Factors in the se]ect1on of w1re ropes and features that in- -

that must guard the full width of the Yanding entrance. L?xch1ng de?ﬁces
are requ1red on bars or gate& that protect entrances, and these and other
requ1rements for entrance will be discussed in Objective 6. - 7
Overhéad protect1ve covering must be provided on the top of every "mate-
¥1a1 hoist. cage or platform. The protective cover1ng ‘must be two-inch o

p]ank1ng, 3/4-inch plywood, or other solid material of equivalent strength..'

" In addition to Overhead protectjon for ghe cage or “Tatform, the operator's

station of a hoisting machine must .be provided with overhead protection
equ1va1ent to t1ght planking no less' than two inches thick; and the support

for the«overhead sect1on-must be of equa]CStrength w LI
J - .
E: /’ o . ) 4 .-
INSIDE MATER HOISTWAYS ¢ e

A )

_Page 10/SH-16

In add1t1on to the general requ1rements for all materiaT ho1stways, of
gtandards must be met for material hqistwayg constructed inside a build-
qing The shaftways of inside material hoisty may be solidly enc]osed but

1n cases where they are not, they must be cons\ructed to meet cert re-
.quirements. When a hoist tower is enclosed, it)must be enclosed .on all

sides, throughout {ts entire hefght, with a scpéen enclosure of ha]f inch
mesh, No. 18 U.S. .gage wire or equ1va1ent,kexcept for the 1and1ng=access.

When a holst tower is not enclosed, the hoist p1atform or car must be

totally enc]osed (caged) on 411 sides, for the full height #tween the f]oor

" and the overhead protect1ve covering, with half-inch mesh of No. 14 U.S.

<° -

- * “

~

&

~

.
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- gage wire or equivalént. The hoist‘llatform enclosure must. include the re-

quired gates ,for loading and’un]dﬁding, and a six-foot h1§h enclosufe must

- be pfbvided on the unused” sides of the Roist tower at ground level,

3

' our&m MATERIAL HOISTWAYS -

- . )
For outside material hoists, a number of d1fferent factors must_ be con-

e

s1dered. The most important difference between inside and outs;de hoistways « r

is that an outside hoistway is egpecially subject to stress from w1nd ThlS
factor 1s ca]]ed "w1nd loading" and should be carefully e’nsidered at the
time an outside ho1stway is erected. ~ ¢ ‘

In ce?tain c11mates, the w1ng loading factor may be very high, but.in all
cases, this factor demands that an outside ho1stway des1gn be based on a_,
safety factor of at least f1ve., (A safety factor of fivegmeans that the
Moistway mgst be constructed to withstand five times/the actual working“
stress when in use.) Another essential for an outside hoistway is that the
tower should be on a level and solid fOundatjon and should be well guyed or
fastened to the building. ‘

Because-the safety factor of five is required, foundat1on foot1ngs for
ths1de hoistways should be carefu11y designed, - Since the/tower must Be
vertically plumb and extend at least 20 feet beyond the top of the bui]d1ng,
even a shgr( movement of a foundat ¥on footmg could seriously impair safe
operation-of the hoistway. It could’also diminish ¢he safety factor to the
paint that the hoistway would have to be shut-down.

A11 hoistways or féiers)should’he cross-braced, and firmly anchored to

'the building. In cases where hoistways or towqr§ are erected:iqdependent of

the'bui]ding, they should be guyed at each corner every 25 -feet in height,
with a wire rope dat least half an inch in diameter. ,

Under no circumstances should gquy Lires ever he attached to reinforcing
Steel that'brojects through the floor in fresh]y poured concrete, of, to

‘dther insecure -partians of new work. The lower end of guy wjres.shouﬁd be

carefully protected from damage by mov1ng vehicles. [If the lower end of a
guy wire has to be pos1t1oned so that it might be subject to damage from
moving vehicles, gs proper barricade with warning 1ights should be placed
around the guy wire end. Close working conditions sometimes demand that guy

SH-16/Page 11
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w1res cross public streets or passageways. In such situations,  quy wires

shoqu leave adequate clearance: for traffic and they shou®d be marked with .
warning or c/parance lights. '

An outside material hoistway should be enclosed with heavy wire screen-
equ1pped with.a fixed ladder extgnding the full length of

Where Jand1ng platforms connect the hoistway to the building, -

ing and should
the tower.
the platformsshould be constructed of strong material capable- of sustaining

the-maximun possible load. Landing platfosms sheuld @lso have standard .
guard rails and tdeboards. T . .
) Ho1stway towers may be constructed of tubular steel or wood. Nnen
\\, towers arg made of wood, sp11ces (joins) in posts (upr1ght t1mb€rs) should
be staggered, and made with c]eats at least two inches thick by four feet '
7 .long. . N - - =
< aasssssssts———— T ACTIVITY 4 s

¢
2

{

/s .o
List four basic safety features of-.any material

hoist. v
a. ’ ]
b. b ‘ “l’.
) ’ C. " N
dl ¢ R ., -
- -
2. Mark each statement True or False. >
True False a. ‘A bell system provides clearer
s1gnals than a whistle system,
Trde False b. The condition of wire ropes s an
1mportanf safety consideration
for material hoists.
) True False «c. Counterweights somet1mes require -
. /’/ additional weight’ to speed lower-
ing of the hoist.
-
. True False d., .Special hazard warnings must be .
. posted on hoist cars and plat- . .
) _ form. ' . )
True False e. A1l material hoists must have .
\ rated load capacities. '

-~

! /7




True False f. “No Riders Allowed" refers-to the
general public only, and workers
on the job site may freely use
the mg;er1a1 hoist.

What is the. saﬁety fatfbr on which an outside mate-
. rial hoistway, is pasa&g .
What, precautions should be taken wjth regard to guy
wires that must ggose:publicostreets?

" a. “ - -4

‘b, o . v
Regard1ng outside material hoistways, what i meant
by wind 1oad3ng7 *

-

.

‘o§J§c11VE 5: Discuss faétdrs that” should be considered
in rope-selection for material hoists.

s — -
N . £y -

’ r

The choice of ropes to be uséd in hoisting operations is a significant
factor in .the overall safety of the ho1st. Ins selecting hoisting rope, it

shou]d g! remembered that ropes . usé$1n mater1a1 ho1stways are espec1a11y

&

stibject to.fetigue. Fatigle fis- the name given to the wear caused by the

cgnstant bend1ng of the rope over sheaves and around drums. As exp1a1ned‘_-

earlier, .a sheave is .a grooved whéel used to. change the direction of a
hoisting rope. The best rope for use ‘in mater#al hoistways is a round
. / strand wire rope of grade 1fﬁv120 Improved P]ow. This grade of rope has/
good. fatfgue resistance as we]l as*good wear1ng gualities. T
Another 8ement in se]ectﬁnq a good hoistlng is the assurance that the
."rope lay" (see Figure 5)is the mQSt appropriate for the intended serv1ce.‘
A rope,mjth a "regular lay! hae wires in the strands laid in one direction,
v While the strands in the ropsfaretlaid in the opposite direction. In a"wire

3




#

A

L .l i Lo, Jrope.with a "Lang 1ay,L;the wires
’ : in the strands, as wé]L gs the
strands in the rope, are laidin
the sam® direction. hopes withta
YLang lay" should not.be used on
"single part QQisffiﬁéé'dge to
their tendency to kink and un-
twist, even'though they have great
resistamce to ﬁ%tjgue. \Regular
i= ?;y wire ropeé gegerally provide
" the best service for g-ﬁater1a1
hoist pecause they can withstand .
cqnsidérab]é crushing and distor-

\\
\\,
J

”s tion, they hévé‘good resistance to

. '“ kipking and twisting, and they are

‘\ 1 easy to handle. ’
The correct use of the drum

L on yhich the wire is wound .is
- ' another important safety’factor.

Figure Examples of regular Base-mounted drums, used in

e an. Lang 4y roqe. ' hoisting are required to be
“tnstalled, opgﬁatéd, iqspécted, and maintained according to manufacturer's
Specifﬂcationg.- Jhe way in which the wire rope is wound on the drum is the
basis good rope sefvice as well as répe safety. The basic rule to get-
%1pg szirted right is to wihd the- rope from the reel onto the drum so that )

it bends in the same direction. ' In other words, the Qifﬁyshould'ge ;ée]ed

‘. from the top‘6¥ the ree;/to~§he top of the drum, and reeled from the bottom

‘of the regl to the botf‘m of the,drum. .Brakiﬁg.é§b1ank againsé’?ﬁe reel to

. keeb tension on i:he' rope helps it spdol onto‘tt# drum firmly.

'" The size.of the sheave or sheaves used in a material hoist $oeration
. b

must also be conéiberedj RQﬁ%.fafigue cagsed by the rope traveling over
sharp bends care be leésened by the use of the largest digmeter shea@e thai
»‘WS‘ﬁracticgl. The 3#29 and condition of fhe groove in a sheave is also an
important factor in long rope life and in sq(e'servige. A groove that is

e e
‘Page 14/SH-16 ~ e
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too large Vi]l éause a hotst Eope to _flatten; a greove that is too small

AN

-

) —
will pinch the rope. 'Figure 6~shows sheave and rope relationship. L
PROPERLY MATCHED " ROPE IS TOO LARGE ~ .  ROPE IS TOO SMALL - "
ROPE & SHEAVE * wiCL gmcu-) i WILL FLATTEN

5
N\
. \
/;
Py
. - LEFT
FLEET

|
\ L

RIGHT
FLEET
ANGLE

CENTER LINE
OPSHEAVE

.

,‘;.F}gure 7. Fleet angle.

. Figure 6.. Rope' and sheave ;hou]d‘ be p,roperly matched.

-

ih the sheave.
, were too limited right or Teft,:it

Another important aspect of  ~
hoisting design {s the re]ationi

. ship between sheave,ydrum, and”

rope. This relationship is-known
as the "f]eet angle" (Figuge %}.
The fleet angle is defined as the

angle between t® 1ines, one drawn

_from the center of the sheave,

through one flange of the drum,

and the other through the center
of the sheave to the center of the
In Figure 7, if the fleet
angle wera too Far to thé right or

drum.

left, the rope would wear a groove -
If the fleet angle

would cause the rope to pile up at
one flange of the drum.
Careful sheave_inspettion.

w1}} reveal wear in-the sheave groove if tpe rope) is too small, - Wear along

*
':.

-
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e

the flanges of the sheave groove indicates an 1mprope§ f]eet angle or a r6"/

too large forNthe sheave. Sheave groove gages are ava11ab1e especially for

-
-

this typé of inspection. (See Figure 8. )T - .
Bear1ngs on/sh%aves should be carefully.inspected, too. Bear1ngs“
.should rqtate free1y. A Bearing that wobbles is a sure s1gn of ‘other prob-
- lems in the rope, sheavé, and drum
' | . - relationship. A bearing that wob-
SHEAVE bles excessively indicates that
gﬁggve .. ;he shedve. should be reﬁ}aced.
‘ ‘The bearing should be checked fdr
lubricatién, too. ) )

Lack of luprication may bé a‘Fg-
sult of normal operafion'and may
indicate nothing more than a need -
for more 1ubricétion. However,
the gperator must be surefpthat the
lack of lubrication’ has not.con-
tributed to exésisivé bearing
wear, .-

( ‘ . . o ", Wire hoistihg rope must be

Figure 8. "Careful sheave groove removed frontserviée when any one

inspection is accomplished with
sheave, groove gage. ;

¢ . < © gexists:

. of the following conditio;s

»

When ‘there are.six rando distributed broken wires in one rope lay,
or thv%brbken wires in o one, strand of one rope 1’ (A rope lay is
the distdnce measured along a pre in which a strand makes one com-

. plete revo1ut1on about the rope's Axis ) :

When ‘one-third of the original diameter.of the outs1de wires 1s lost
because—of abrasion, scrubhing, f]atten1ng& or preening. .

Hhen there has been a reductioén from the ériginal diameter of more than
3/64 of an inch for, w1re ropes'of diameters up to and 1nc1ud1ng 3/4 of
an. inch, . .

\ ’
When the reduction from the origina{ diameter is 1/16 of an’ inch for
. ropes with diameters from 7/8 of an inch to 1 1/8 inches.

When the reduction from the original diametér is 3/32 of -an inch for
ropes with diameters from 1 1/4 to 1. 1/2 inches.
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. . < 'm AC’TIVITY 5 ISEEeS—
ot ' (F111 “in-the b]anks ) « A\ X
-’W 1.0 The best rope for sesvice in mater1a} hoists i§ ~
. . .' . R .
. v ; — : -
CLT . "2, .. lay" wire ropes are better thar “Lang ,
> I 'jay“'robes?for'mater~a1 hoisting. . -
3} 'may' in which the wire rope is on
i .« the Qrum is the Desis of,_ good rope serv1ce-as well p
)
¢ L. as, rope safety.
‘4. Rope fat1gue caused bw the rope trave11ng over
\ o o sharp bends can be reduced by the use of the -
g :' oy ‘d1ameter sheave gvariub]e with the proper
' o sheave groove. .
5. Wire rope should be observed for broken wires and
reductign in < L. .
» B . ’ . b &
; ' -;:"q ’ ] ‘ - @ j[/
. . 1.4 | OBJECTIVE 6: Hist the four‘requirementk for entrance
] . protection f&% material*hojgtways.

. A

A11 entrances to elevator-type mater1a1 hoistways mdst be protected by

v substant1a1 gates or bars to gquard the full width of,zhe 1aﬁd1ng entrance,
(See Figure 9.). As we]] as this genera] requirement, there are ::he;y/ \
specific requirements for entrance protettion to)nateria] ho1stw

- 1. A1l hoistway entrance bars and gates shou]d be painted with d1agona1
contrasting colors, such as yellow and black str1pes. -,

2. Bars muzt not be less than two-by- -four 1nchﬂwooden bars or the eguiva-
lent, and Qust be - 1ocated at least two feet from the ho1stway line.

o3, Gates or bars'protect1ng the entrance 'to ho1stw;ys shou]d be- equipped
with latching devices. , - . -

4, Bats should be’ located not 1e§s than 36 inches, nor more than 42
incpes, above the floor. This distance'from the floor will prevent a
person of average height from s11pp1ng under or fa]ling over the bar.

¢ ]
- . 5 L
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. less than 36 1nches from the fYBor so "nobody can
tr1p over it.
1nches above the floor?

Why must it!be na more than 42 .

I"' ' ; w\

2. What'kinds of locks should be proi‘ded for person-

.nel hoidts or gates of the car itself?-

1 .' ]
- o
Pd e - ~
27 l ' [
' : : .
! ¢ \ b
Figure 9. Hoistway ‘entrance bars and gates should’ be p 1nted with
. . . d1agona1 contrasting colors. A
' = » ool
' eee—— ACTIVITY 6: ﬁ
= (Fil1 in the blanks.) SN .
. "1, Ay entrance bar to a mater1a1 ho1stway must be not

b
1 ' -~ ¢ ‘\- A
v S
. \
.
) QBJECTIVE 7: Describe two safety features th'af should e
" 'J‘I!\
be found on engance gates to material hoistways. e
Ar-\ w

Since both gates and bars an be used"! entrances of material ho1sts,

it is good to have an 1dea ‘of how both of them work. Gates can be con-

»

sstructed of solid wood or made from wooden slats, and they should be

counterweiﬁhted and-have lotking or latching mechanisms.

A single wood bdr

is sometimes used at entranqps;‘and whe{ﬁit is, it should be attached perma-

' T LI . . .
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. . mently by a hinge at one end and should have a receiver of substantial cdnr

struction at the otheri

WRether it is a wooden gate or a single bar, two essential safety fea-
tures are theocounterweight and the 16cking or 1atch¥ng mechanism, " The
Tocked or latched gate indicates to eyeryone tpq; it is unsafe to enter tﬁe
shaftway, and té:'c0unterweight assures that the gaﬁe will close by.itself,
V. after the hoist has left the'entrance,

‘ The required entrance bars or gates are ektremely important to safety.

Without them, -workers not paying attention, or’Ebose who slip or trip, could -

. actually fall down an ogen hatchway. L )
v It has beén noted (1n ObJect1ve 6). that ho1stway entrance bars and
gates should be pa1nted with d1agona1, contrast1ng co]ors. Yellow and black
t are the)trad1t1ona1 co]of‘\used but red and which or some other comb1nat1on
of colors could be used Whatever the color cod1ng, the color shou]d be
highly visible so that it will serve as an alarm for anyone approaching the,

]
ate area. <

‘ . Pne of the hazards around gates is that o_f- getting caught in the

doors. This hazard can result from s]idping and trippthg, byt it is more
frequently a result of improper work dress. ‘Workers should avoid wearing

¢, 1oose elothing wpen opening gates. Hair should be tied back if it.is 19;9,
_and shoelaces should Be ‘securely tied before the gate area is entered Rags
sticking out of“pockets should alsp be remgved. ana]]y, in any part of a
construction area, it is wise to wear a hard hat that does not fall off
every time you bend overs Instjne£1ve1y reach1ng out to catch a falling’

hard'hat can cause 1n3ur1 5 in the workplace.
7

assssssssssssss— . ACTIVITY 7 e ~N

’ .

e Name, two safety features that should be -found on en-
) trance gétes to material hoistways. ) . 1*
/ T B - , - ~ ' .
"1, - () _ ;
I‘ 2. r o
’ . - -
[ . - 4
. . ~ 1 )
.k— ‘ * )
.. ' . [ 3 = 29 i € SH-16/Page 19
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, , OBJECTIVE 8: (ite two additional factors to be consid- .
' b ~ ered in the safety of material hoistways.
v . : : P
Material hodst platforms usually move up and down a shaftway on' a
cablé. Natura]]y, thesé car .cables should be carefully inspected at regulﬂr )
1ntervals. However, to guard against any possib111ty that a car cab1e% .
h ' should break, there should also be 'a safety stop. . j\‘ -t v

On many material bo1stways the car ig equipped with 2 broken ropé tyﬁe
" of safety device. In the event that the car cable breaks, the safety device /
throws safety c]ambs into position on the guide rails along the shaftway and
brings the car to an emergency stop. %hould a car cable break, an over-
}i’ weighted counterbalance cou]d cause the car to move at too fast a rate for
. the safety.clamps.to,get a good grab on the gu1de rails. This is one reason
if is 1onrtant that no mater1a1 hoistway be counterbalanced with more

’
e

we1ght than specified by the des1gn1ng engineer, .
. An additional safety factor to be considerd m mater1a1 hoists is - .
type of flooring used. Because they receive excessive abuse from th€ move-.
ment of heavy materials in and out, all materia] hoist platforms should be
constructed with substantial flooring. L. .

‘ F]ooring should be of not less than 2 inch timber. The sides that will
not be used for loading should be enc]osed with heavy wire screening and . i

. have six-inch ﬁsggoard; T ' -

Al

» . .

- _ AOT] VITY 8: ‘— -

(ﬁ#rtT"Efue or False.) ' e

1. Car cables of material hoist p]atforms should be

i inspected regularly. . . »
True False )
! 2, "A breken-rope safety dev1ce causes the car cab]e‘to _
break.
o True False ) ' .
.‘_). T" _ * . . , . ) | ‘I’
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e, |
The flooring Pf a mat‘;ials hoist platform should
be substantial¥ - : /

True * False

’

'.' hEFEéENces

B 4

’
-

.Assoc1ated General Contractors of\Amemca. Guide to Vo]untarﬂpmp]iance
with OSHA Associated Genéral Contractors_of America, 1974,

Construction Safety Associgtion of Ontario. Rigging Manual. 2nd Printing,
May, 1977, ' ! '

LY

Natipnal Safety Council. Acc1dent Prevent1on Manual for Industr1a1
Operations. 7th’edition. Ch1cago‘ Nationa] Safe;y Council, 1974,

U.S. Department of Labor. OSHA Safety and Health Regulations for:
Construction. (29.CFR Part 1926). Washington, DC: DOL, February
9,1979. ‘ ‘

ANSWERS TO ACTIVITIES

ACTIVITY 1
1. a. Electric hoists,

b. Air hoists.

C. Hand-operated chain hoists.
2. Hand:operated chain hoists.

ACTIVITY 2
3. 1/5.

ACTIVITY 3 . .

l. a. Electric hoists - noncbnduct1ng control cords, ropes marked hoist
or lower, stop limit device. (Any one.)

b. Portable chain hoists - must be of larger-capacity than the
regular work requires, sheaves should have f¥ve pockets. (Any

one.’) LY
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2. a. Pressure gages. . By ' ‘
~ b. Supp1y~hoses. ' '
ACTIVITY 4 ‘ . e
1. a. Hoist tower epclosure. I i . 0
b. Entrance protection. '
:C.  Gates that latch securely, ' . ,
d. Protective_covering for operators. . .
2. & True. < o ; >
b. Truer™ : * - . '
- C. False....
d. True. ¢ L,
e. True.
f. False. - (
3. Safety factor of five, /
4. a. Leave clearance ‘for .traffic. .
b. Mark with warning or clearance lights. ' .
5. The gtress-thé hois is subject to from w1nd
ACTIV%TY 5 - ’
1. Round strand wire rope of grade 110/120 Improved P]ow. o AN
. Regu]ar lay. y, .o

2

3. Wound.
4, - Largest.
5

. Diameter. |

ACTIVITY'6 - T
1. So that no one shpu]d s11p under or fall over it.
2. Mechanical 1ocks that cannot be operated from the landing s1de.

ACTIVITY 7 A i . )
1. Counterweights. = | . . . ‘
2.7 Locking or latching mechanisms. .
v .. \
(] —" ’
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ACTIVITY 8 v L . E :
1.  True. P - ' P

‘-2, False. .o ) ‘ _ : / o
3. True. o . -
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